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- PATENT AND TRADEMARK OFFICE NOTICES 


Patent Cooperation Treaty (PCT) Information 


For information concerning PCT member countries, see the 
notice appearing in the Official Gazette at 1160 O.G. 93, on Mar. 
29, 1994. 

For use of the European Patent Office as an International 
Searching Authority for international applications filed in the 
United States Receiving Office, see the notice appearing in the 
Official Gazette at 1022 O.G. 52, on Sept. 28, 1982. 

For use of the European Patent Office as an International 
Preliminary Examining Authority for international applications 
filed in the United States Receiving Office, see the notices 
appearing in the Official Gazette at 1080 O.G. 2, on July 7, 1987 
and at 1091 O.G. 2, on June 7, 1988. There is no longer a limit on 
the number of such international applications accepted for 
international preliminary examination by the European Patent 
Office; see the notice appearing at 1116 O.G. 32, on July 17, 
1990. 

The search fee of the European Patent Office was changed, 
effective Oct. 1, 1993, due to changes in the exchange rate of the 
U.S. dollar to the German mark, and was announced in the 
Official Gazette at 1154 O.G. 25, on Sept. 14, 1993. 

International fees were changed, effective on May 1, 1993, 
due to changes in the exchange rate of the U.S. dollar with regard 
to the Swiss franc, and were announced in the Official Gazette at 
1148 O.G. 20, on Mar. 9, 1993. 

Certain domestic PCT fees and charges for International 
Search and Preliminary Examination were changed, effective 
Oct. 1, 1992, and were announced in the Official Gazette at 1141 
O.G. 68, on Aug. 25, 1992. 

The schedule of PCT fees (in U.S. dollars), effective Oct. 1, 
1993, is as follows: 


International Applications (PCT Chapter I) fees: 
IRMA 05s spose ns conn snd sg baseas buagitpcensissaseaacs 
Search Fee 

U.S. Patent and Trademark Office (USPTO) as 

International Searching Authority (ISA) 

—No corresponding prior U.S. national 
application filed 

—Corresponding prior U.S. national 
application filed 

—Supplemental search fee, per 
additional invention 

European Patent Office as ISA 

International fees 
Basic fee 
Basic Supplemental fee (for each page 


200.00 


Designation fee per country or region 
For the first 10 national or regional 
offices designated 
For each designation fee in excess 
of 10 offices No Charge 
Precautionary designation fee and confirmation fee for each 

precautionary designation confirmed (PCT Rule 15.5) 

Designation fee 128.00 

Confirmation fee 64.00 

International Application (PCT Chapter II) fees associated 
with filing a Demand for Preliminary Examination 
Handling fee 
Preliminary examination fee 
USPTO as International Preliminary 

Examining Authority (IPEA) 

—USPTO was ISA in PCT Chapter I 
—Additional examination fee, per 
additional invention (payable only 
upon invitation 

—USPTO was not ISA in PCT Chapter I...... 
—Additional examination fee, 


162.00 


per additional invention (payable 
only upon invitation 


U.S. National Stage fees Entity 
Basic National fee 
USPTO was IPEA 
All claims presented satisfied 
provisions of PCT Article 
33(2) to (4) 
All claims presented did not satisfy 
provisons of PCT Article 
33(2) to (4) 
USPTO was ISA but not 


USPTO was neither ISA nor 

IPEA 

Filed without a search report from 
the European Patent Office or the 
Japanese Patent Office 

Filed with a search report from 
the European Patent Office or the 

Japanese Patent Office 


Other National Fees 
—For each independent 
claim in excess of 3 
—For each claim in excess of 


—For each application con- 
taining a multiple depen- 
dent claim 

—Surcharge for filing oath or 
declaration after the time 
limit applicable under PCT 
Article 22 or 39(1) 

—Processing fee for filing 
English translation after 
the time limit applicable 
under PCT Article 22 or 


130.00 130.00 


March 8, 1994 BRUCE A. LEHMAN 
Assistant Secretary of Commerce and 
Commissioner of Patents and Trademarks. 


Notice of Maintenance Fees Payable 


Title 37, Code of Federal Regulations, Section 1.362(d) pro- 
vides that maintenance fees may be paid without surcharge for a 
six-month period beginning 3, 7, and 11 years after the date of 
issue of patents based on application filed on or after Dec. 12, 
1980. An additional six-month grace period is provided by 35 
U.S.C. 41(b) and 37 CFR 1.362(e) for payment of the mainte- 
nance fee with the surcharge set forth in 37 CFR 1.20(h), as 
amended effective Dec. 16, 1991. If the maintenance fee is not 
paid in a patent requiring such payment the patent will expire on 
the 4th, 8th or 12th anniversary of the patent. 

Attention is drawn to the patents which were issued on April 
2, 1991 for which maintenance fees due at 3 years and six 
months may now be paid. The patents have patent numbers 
within the following ranges: 


Utility Patents 5,003,630 through 5,005,213 
Reissue Patents based on the above identified patents. 


Attention is drawn to the patents which were issued on March 
31, 1987 for which maintenance fees due at 7 years and six 
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months may now be paid. The patents have patent numbers 
within the following ranges: 


Utility Patents 4,653,119 through 4,654,892 
Reissue Patents based on the above identified patents. 


Attention is drawn to the patents which were issued on March 
22, 1983 for which maintenance fees due at 11 years and six 
months may now be paid. The patents have patent numbers 
within the following ranges: 


Utility Patents 4,377,872 through 4,378,605 
Reissue Patents based on the above identified patents. 


No maintenance fees are required for design or plant patents. 


Payments of maintenance fees in patents should be directed to 
“Commissioner of Patents and Trademarks, Box M. Fee, Wash- 
ington, D.C. 20231.” 

For patents based on applications filed on or after December 
12, 1980, but before August 27, 1982, patent owners must 
establish small entity status according to 37 CFR 1.27 if they 
have not done so and if they wish to pay the small entity amount. 

The current amounts of the maintenance fees due at 3 years 
and six months and 7 years and six months and 11 years and six 
months are set forth in 37 CFR 1.20(e) - (g}, as amended Oct. 1, 
1992, which are reproduced below: 


37 CFR § 1.20 Post-issuance fees 


(e) For maintaining an original or reissue patent, except 
a design or plant patent, based on an application filed on 
or after after Dec. 12, 1980 , in force beyond 4 years; the fee 
is due by three years and six months after the original grant: 


By a small entity (§ 1.9(f)) 
By other than a small entity 


(f) For maintaining an original or reissue patent, except a design 
or plant patent, based on an application filed on or after Dec. 
12, 1980 in force beyond 8 years; the fee is due by seven years 
and six months after the original grant: 


By a small entity (§ 1.9(f)) 

By other than a small entity $1,870.00 

(g) For maintaining an original or reissue patent except a design 
or plant patent, based on an application filed on or after Dec. 
12, 1980, in force beyond 12 years; the fee is due by eleven 
years and six months after the original grant: 


By a small entity(§ 1.9(f)) 
By other than a small entity 


$1,410.00 
$2,820.00 


The amounts of the surcharges for paying the maintenance fee 
during the grace period or after the expiration of the patent are 
set forth in 37 CFR 1.20(h), and (i), which are reproduced 
below: 


(h) Surcharge for paying a maintenance fee during the 6-month 
grace period following the expiration of three years and six 
months , seven years and six months, and eleven years and six 
months after the date of the original grant of a patent based on 
an application filed on or after Dec. 12, 1980 


By a small entity (§ 1.9(f)) 
By other than a small entity 


(i) Surcharge for accepting a maintenance fee after expiration of 
a patent for non-timely payment of a maintenance fee where 
the delay is shown to the satisfaction of the Commissioner to 
have been 


(1) unavoidable 


(2) unintentional $1,500.00 


Notice of Expiration of Patents 
Due to Failure to Pay Maintenance Fees 


OFFICIAL GAZETTE 


APRIL 5, 1994 


35 U.S.C. 41 and 37 CFR 1.362(g) provide that if the required 
maintenance fee and any applicable surcharge are not paid in a 
patent requiring such payment, the patent will expire at the end 
of the 4th, 8th, or 12th anniversary of the grant of the patent 
depending on the first maintenance fee which was not paid. 

According to the records of the Office, the patents listed below 
have expired due to failure to pay the required maintenance fee 
and any applicable surcharge. 


PATENTS WHICH EXPIRED JANUARY 23, 1994 

DUE TO FAILURE TO PAY MAINTENANCE FEES 
Patent Number Serial Number Issue Date 
Re. 33,343 
(4,565,919) 
Re. 33,548 
(4,566,089) 
Re. 34,073 
(4,896,099) 
Re. 34,529 
(4,896,350) 
4,312,654 
4,312,687 
4,312,744 
4,312,771 
4,312,812 
4,312,949 
4,312,958 
4,312,970 
4,312,972 
4,312,996 
4,313,000 
4,313,004 
4,313,017 
4,564,958 
4,564,960 
4,564,966 
4,564,968 
4,564,970 
4,564,974 
4,564,975 
4,564,976 
4,564,978 
4,564,987 
4,564,996 
4,565,001 
4,565,003 
4,565,004 
4,565,011 
4,565,012 
4,565,017 
4,565,019 
4,565,020 
4,565,022 
4,565,024 
4,565,026 
4,565,028 
4,565,030 
4,565,034 
4,565,038 
4,565,040 
4,565,041 
4,565,043 
4,565,047 
4,565,048 
4,565,049 
4,565,050 
4,565,051 
4,565,056 
4,565,057 
4,565,058 
4,565,060 
4,565,061 
4,565,062 
4,565,064 
4,565,065 
4,565,070 
4,565,073 


07/141,918 
(06/620,687) 
07/169,913 
(06/589,914) 
07/637,572 
(07/284,040) 
07/824,952 
(07/329,918) 
06/2 16,556 
06/216,576 
06/232,497 
06/233,454 
06/226,293 
06/230,687 
06/254,846 
06/236,366 
06/247,671 
06/221,136 
06/250,204 
06/230,938 
06/221,121 
06/478,082 
06/584,408 
06/567,075 
06/682,550 
06/648,978 
06/596,395 
06/477,909 
06/598, 182 
06/604,971 
06/597,101 
06/400,409 
06/612,032 
06/569,813 
06/592,735 
06/636,115 
06/638,033 
06/664,991 
06/663,212 
06/535,665 
06/423,991 
06/544,852 
06/532,370 
06/601 ,640 
06/566,030 
06/567 ,682 
06/471,825 
06/600, 162 
06/492,894 
06/528,852 
06/531,342 
06/691,771 
06/662, 137 
06/676,768 
06/437,521 
06/517,923 
06/524,700 
06/710,101 
06/705,855 
06/560,400 
06/605,580 
06/641,844 
06/593,236 
06/499,958 
06/699,035 


9/18/90 
(1/21/86) 
03/05/91 

(01/21/86) 
09/22/92 
(01/23/90) 
02/01/94 
(01/23/90) 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/26/82 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
01/21/86 
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Patent Number Serial Number Issue Date 4,565,344 06/558,532 01/21/86 

4,565,350 06/688,342 01/21/86 
4,565,075 06/618,657 01/21/86 4,565,358 06/472,118 01/21/86 
4,565,076 06/661 ,102 01/21/86 4,565,359 06/636,318 01/21/86 
4,565,082 06/533,760 01/21/86 4,565,365 06/49 1,849 01/21/86 
4,565,083 06/484,914 01/21/86 4,565,370 06/434,187 01/21/86 
4,565,085 06/610,244 01/21/86 4,565,371 06/594,535 01/21/86 
4,565,086 06/572,436 01/21/86 4,565,372 06/63 1,450 01/21/86 
4,565,089 06/621,961 01/21/86 4,565,374 06/512,602 01/21/86 
4,565,090 06/542,538 01/21/86 4,565,376 06/717,289 01/21/86 
4,565,093 06/586,220 01/21/86 4,565,378 06/682,375 01/21/86 
4,565,095 06/606,276 01/21/86 4,565,382 06/592,593 01/21/86 
4,565,097 06/608,607 01/21/86 4,565,383 06/576,571 01/21/86 
4,565,106 06/409,831 01/21/86 4,565,384 06/560,181 01/21/86 
4,565,108 06/524,947 01/21/86 4,565,386 06/575,771 01/21/86 
4,565,121 06/674,753 01/21/86 4,565,388 06/597,727 01/21/86 
4,565,127 06/514,948 01/21/86 4,565,389 06/554,515 01/21/86 
4,565,130 06/673,021 01/21/86 4,565,390 06/639,330 01/21/86 
4,565,131 06/65 1,299 01/21/86 4,565,392 06/629,060 01/21/86 
4,565,132 06/291 ,825 01/21/86 4,565,393 06/439,440 01/21/86 
4,565,135 06/48 1,760 01/21/86 4,565,394 06/416,699 01/21/86 
4,565,137 06/689,459 01/21/86 4,565,400 06/605,027 01/21/86 
4,565,138 06/689,461 01/21/86 4,565,404 06/399,987 01/21/86 
4,565,143 06/573,565 01/21/86 4,565,406 06/7 15,086 01/21/86 
4,565,145 06/606, 102 01/21/86 4,565,408 06/550,450 01/21/86 
4,565,146 06/311,014 01/21/86 4,565,409 06/555,385 01/21/86 
4,565,149 06/734, 146 01/21/86 4,565,410 06/559,970 01/21/86 
4,565,150 06/558,508 01/21/86 4,565,412 06/519,959 01/21/86 
4,565,154 06/749,327 01/21/86 4,565,415 06/526,913 01/21/86 
4,565,155 06/504,040 01/21/86 4,565,423 06/724,939 01/21/86 
4,565,158 06/635,906 01/21/86 4,565,426 06/490,718 01/21/86 
4,565,160 06/595,252 01/21/86 4,565,427 06/546,201 01/21/86 
4,565,162 06/351,748 01/21/86 4,565,428 06/570,508 01/21/86 
4,565,168 06/574, 158 01/21/86 4,565,429 06/446,504 01/21/86 
4,565,169 06/412,660 01/21/86 4,565,431 06/686, 106 01/21/86 
4,565,170 06/563,916 01/21/86 4,565,439 06/666,714 01/21/86 
4,565,172 06/645, 168 01/21/86 4,565,443 06/656,924 01/21/86 
4,565,178 06/573,832 01/21/86 4,565,444 06/438,004 01/21/86 
4,565,184 06/611,349 01/21/86 4,565,445 06/433 ,694 01/21/86 
4,565,185 06/610,712 01/21/86 4,565,446 06/427,115 01/21/86 
4,565,190 06/630,649 01/21/86 4,565,450 06/497,828 01/21/86 
4,565,194 06/538,416 01/21/86 4,565,452 06/500,579 01/21/86 
4,565,197 06/554,478 01/21/86 4,565,464 06/649,948 01/21/86 
4,565,200 06/374,806 01/21/86 4,565,466 06/623,205 01/21/86 
4,565,201 06/463,480 01/21/86 4,565,468 06/544,503 01/21/86 
4,565,207 06/659,635 01/21/86 4,565,470 06/397 ,537 01/21/86 
4,565,210 06/649,513 01/21/86 4,565,474 06/485,408 01/21/86 
4,565,213 06/426,936 01/21/86 4,565,478 06/238, 168 01/21/86 
4,565,217 06/509,354 01/21/86 4,565,481 06/611,408 01/21/86 
4,565,218 06/5 14,606 01/21/86 4,565,493 06/643,046 01/21/86 
4,565,219 06/528,634 01/21/86 4,565,494 06/668, 100 01/21/86 
4,565,226 06/655,520 01/21/86 4,565,495 06/522,639 01/21/86 
4,565,229 06/595,708 01/21/86 4,565,496 06/682,888 01/21/86 
4,565,231 06/625,419 01/21/86 4,565,499 06/602,374 01/21/86 
4,565,237 06/682,497 01/21/86 4,565,500 06/469,412 01/21/86 
4,565,239 06/639,372 01/21/86 4,565,506 06/589, 140 01/21/86 
4,565,242 06/416,658 01/21/86 4,565,507 06/650,892 01/21/86 
4,565,246 06/562,900 01/21/86 4,565,511 06/590,781 01/21/86 
4,565,262 06/626,319 01/21/86 4,565,517 06/695,390 01/21/86 
4,565,268 06/431,419 01/21/86 4,565,522 06/697,572 01/21/86 
4,565,287 06/619,615 01/21/86 4,565,526 06/660,365 01/21/86 
4,565,288 06/625,540 01/21/86 4,565,527 06/683,047 01/21/86 
4,565,289 06/676,898 01/21/86 4,565,531 06/583,434 01/21/86 
4,565,290 06/609,998 01/21/86 4,565,533 06/545,538 01/21/86 
4,565,300 06/559,234 01/21/86 4,565,536 06/545,626 01/21/86 
4,565,303 06/667 ,207 01/21/86 4,565,539 ~ 06/534,027 01/21/86 
4,565,305 06/499,783 01/21/86 4,565,540 06/597,820 01/21/86 
4,565,311 06/588,730 01/21/86 4,565,548 06/676,469 01/21/86 
4,565,312 06/703,135 01/21/86 4,565,555 06/428,513 01/21/86 
4,565,316 06/472,036 01/21/86 4,565,557 06/601 ,130 01/21/86 
4,565,318 06/731,743 01/21/86 4,565,559 06/670,464 01/21/86 
4,565,319 06/7 12,644 01/21/86 4,565,562 06/685,431 01/21/86 
4,565,322 06/560,653 01/21/86 4,565,564 06/660,805 01/21/86 
4,565,323 06/490,325 01/21/86 4,565,567 06/678,881 01/21/86 
4,565,325 06/738,897 01/21/86 4,565,570 06/710,195 01/21/86 
4,565,328 06/521,495 01/21/86. 4,565,571 06/534,655 01/21/86 
4,565,332 06/633,133 01/21/86 4,565,573 06/725,713 01/21/86 
4,565,333 06/629,698 01/21/86 4,565,575 06/667,738 01/21/86 
4,565,340 06/641 ,137 01/21/86 4,565,576 06/437 ,672 01/21/86 
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Patent Number Serial Number Issue Date 4,565,862 06/530,187 01/21/86 

4,565,864 06/682,663 01/21/86 
4,565,582 06/631,105 01/21/86 4,565,869 06/472,696 01/21/86 
4,565,583 06/603,503 01/21/86 4,565,870 06/519,508 01/21/86 
4,565,590 06/693,717 01/21/86 4,565,871 06/679,730 01/21/86 
4,565,591 06/597,647 01/21/86 4,565,872 06/545,595 01/21/86 
4,565,597 06/724,936 01/21/86 4,565,873 06/583,453 01/21/86 
4,565,612 06/680,016 01/21/86 4,565,875 06/625,056 01/21/86 
4,565,613 06/622,223 01/21/86 4,565,883 06/540,725 01/21/86 
4,565,615 06/667,187 01/21/86 4,565,884 06/608 ,743 01/21/86 
4,565,616 06/730,414 01/21/86 4,565,886 06/527,914 01/21/86 
4,565,625 06/680,117 01/21/86 4,565,895 06/652,919 01/21/86 
4,565,626 06/557,227 01/21/86 4,565,896 06/663,284 01/21/86 
4,565,627 06/220,037 01/21/86 4,565,899 06/68 1,968 01/21/86 
4,565,628 06/626,474 01/21/86 4,565,900 06/650,726 01/21/86 
4,565,632 06/690,565 01/21/86 4,565,909 06/501 ,882 01/21/86 
4,565,633 06/608,351 01/21/86 4,565,912 06/610,067 01/21/86 
4,565,634 06/557,229 01/21/86 4,565,918 06/472,933 01/21/86 
4,565,635 06/460,770 01/21/86 4,565,923 06/433,968 01/21/86 
4,565,653 06/595,169 01/21/86 4,565,924 06/472,244 01/21/86 
4,565,655 06/536,473 01/21/86 4,565,925 06/522,439 01/21/86 
4,565,665 06/519,934 01/21/86 4,565,929 06/537,750 01/21/86 
4,565,666 06/632,519 01/21/86 4,565,939 06/641 ,571 01/21/86 
4,565,667 06/449,526 01/21/86 4,565,950 06/548,795 01/21/86 
4,565,668 06/668,296 01/21/86 4,565,951 06/684,780 01/21/86 
4,565,672 06/556,638 01/21/86 4,565,952 06/667 ,727 01/21/86 
4,565,674 06/579,026 01/21/86 4,565,956 06/658,466 01/21/86 
4,565,676 06/672,755 01/21/86 4,565,957 06/509,625 01/21/86 
4,565,694 06/621 ,905 01/21/86 4,565,958 06/573,493 01/21/86 
4,565,695 06/625,265 01/21/86 4,565,961 06/611,802 01/21/86 
4,565,697 06/552,079 01/21/86 4,565,964 06/540,476 01/21/86 
4,565,698 06/505,273 01/21/86 4,565,967 06/390,788 01/21/86 
4,565,700 06/560,158 01/21/86 4,565,969 06/489,714 01/21/86 
4,565,701 06/334,723 01/21/86 4,565,975 06/583,917 01/21/86 
4,565,708 06/649,583 01/21/86 4,565,977 06/683,079 01/21/86 
4,565,710 06/617,777 01/21/86 4,565,978 06/646,005 01/21/86 
4,565,711 06/626,055 01/21/86 4,565,984 06/614,156 01/21/86 
4,565,715 06/652,394 01/21/86 4,565,991 06/509,246 01/21/86 
4,565,718 06/685,218 01/21/86 4,565,993 06/623,738 01/21/86 
4,565,722 06/607 ,689 01/21/86 4,565,996 06/577,348 01/21/86 
4,565,723 06/550,922 01/21/86 4,566,010 06/372,517 01/21/86 
4,565,728 06/656,599 01/21/86 4,566,011 06/5 12,045 01/21/86 
4,565,736 06/477,073 01/21/86 4,566,013 06/48 1,432 01/21/86 
4,565,738 06/612,919 01/21/86 4,566,017 06/658,745 01/21/86 
4,565,744 06/556,660 01/21/86 4,566,018 06/606,994 01/21/86 
4,565,748 06/696,968 01/21/86 4,566,027 06/554,099 01/21/86 
4,565,750 06/656,373 01/21/86 4,566,038 06/413,167 01/21/86 
4,565,751 06/62 1,350 01/21/86 4,566,041 06/512,779 01/21/86 
4,565,756 06/660,256 01/21/86 4,566,053 06/629,53 01/21/86 
4,565,768 06/615,749 01/21/86 4,566,054 06/63 1,733 01/21/86 
4,565,773 06/554,330 01/21/86 4,566,055 06/640,545 01/21/86 
4,565,775 06/689,755 01/21/86 4,566,076 06/671,146 01/21/86 
4,565,780 06/395 ,029 01/21/86 4,566,077 06/552,772 01/21/86 
4,565,787 06/492,862 01/21/86 4,566,079 06/450,792 01/21/86 
4,565,794 06/562,426 01/21/86 4,566,082 06/478,181 01/21/86 
4,565,796 06/638,320 01/21/86 4,566,084 06/429,920 01/21/86 
4,565,797 06/637,641 01/21/86 4,566,086 06/503,447 01/21/86 
4,565,798 06/672,780 01/21/86 4,566,093 06/602,794 01/21/86 
4,565,799 06/630,097 01/21/86 4,566,096 06/539,412 01/21/86 
4,565,800 06/748,110 01/21/86 4,566,110 06/419,696 01/21/86 
4,565,805 06/633,909 01/21/86 4,566,113 06/436,996 01/21/86 
4,565,806 06/609,475 01/21/86 4,566,115 06/539,430 01/21/86 
4,565,808 06/529,194 01/21/86 4,566,116 06/488,758 01/21/86 
4,565,809 06/617,210 01/21/86 4,566,129 06/563,725 01/21/86 
4,565,812 06/676,706 01/21/86 4,566,130 06/482,722 01/21/86 
4,565,814 06/571,696 01/21/86 4,894,866 07/255,354 01/23/90 
4,565,815 06/614,454 01/21/86 4,894,867 07/299,262 01/23/90 
4,565,816 06/498,952 01/21/86 4,894,868 07/281 ,674 01/23/90 
4,565,820 06/575,236 01/21/86 4,894,869 07/215,079 01/23/90 
4,565,823 06/507 ,024 01/21/86 4,894,871 07/304,467 01/23/90 
4,565,825 06/672,747 01/21/86 4,894,875 07/279,515 01/23/90 
4,565,826 06/583,235 01/21/86 4,894,878 07/198,274 01/23/90 
4,565,827 06/3 15,408 01/21/86 4,894,885 07/187,200 01/23/90 
4,565,831 06/537,269 01/21/86 4,894,889 07/173,412 01/23/90 
4,565,834 06/65 1,397 01/21/86 4,894,901 07/229,287 01/23/90 
4,565,838 06/712,540 01/21/86 4,894,903 07/216,702 01/23/90 
4,565,847 06/568,016 01/21/86 4,894,906 07/137,178 01/23/90 
4,565,852 06/566,063 01/21/86 4,894,913 07/159,196 01/23/90 
4,565,853 06/459,071 01/21/86 4,894,916 07/150,848 01/23/90 
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4,895,250 07/206,419 01/23/90 
4,894,917 07/336,033 01/23/90 4,895,256 07/359,093 01/23/90 
4,894,918 07/194,318 01/23/90 4,895,259 07/317,753 01/23/90 
4,894,919 07/194,175 01/23/90 4,895,261 07/357,777 01/23/90 
4,894,920 07/238,785 01/23/90 4,895,262 07/281,547 01/23/90 
4,894,921 07/286,155 01/23/90 4,895,267 07/186,630 01/23/90 
4,894,930 07/267,292 01/23/90 4,895,275 07/238,391 01/23/90 
4,894,934 07/300,309 01/23/90 4,895,278 07/110,349 01/23/90 
4,894,938 07/361,459 01/23/90 4,895,284 07/222,147 01/23/90 
4,894,939 07/264,456 01/23/90 4,895,286 07/250,664 01/23/90 
4,894,941 07/273,205 01/23/90 4,895,295 07/257,131 01/23/90 
4,894,943 07/293,811 01/23/90 4,895,299 07/332,332 01/23/90 
4,894,951 07/274,367 01/23/90 4,895,303 07/219,145 01/23/90 
4,894,957 07/283,273 01/23/90 4,895,305 07/274,338 01/23/90 
4,894,961 07/222,175 01/23/90 4,895,306 07/232,557 01/23/90 
4,894,965 07/179,438 01/23/90 4,895,313 07/249,485 01/23/90 
4,894,976 07/236,178 01/23/90 4,895,324 07/296,081 01/23/90 
4,894,981 07/278,793 01/23/90 4,895,327 07/313,052 01/23/90 
4,894,982 07/253,071 01/23/90 4,895,331 07/331,235 01/23/90 
4,894,983 07/336,021 01/23/90 4,895,333 07/174,220 01/23/90 
4,894,984 07/150,636 01/23/90 4,895,343 07/322,853 01/23/90 
4,894,994 07/196,295 01/23/90 4,895,345 07/230,495 01/23/90 
4,895,000 07/223,273 01/23/90 4,895,349 07/316,157 01/23/90 
4,895,001 07/324,724 01/23/90 4,895,350 07/226,460 01/23/90 
4,895,015 07/317,583 01/23/90 4,895,358 07/265,280 01/23/90 
4,895,016 07/257,430 01/23/90 4,895,368 07/265,946 01/23/90 
4,895,020 07/304,139 01/23/90 4,895,372 07/330,771 01/23/90 
4,895,024 07/267,424 01/23/90 4,895,374 07/332,078 01/23/90 
4,895,025 07/136,843 01/23/90 4,895,376 07/208,239 01/23/90 
4,895,028 07/303,522 01/23/90 4,895,378 07/207;337 01/23/90 
4,895,045 07/187,532 01/23/90 4,895,380 07/157,217 01/23/90 
4,895,046 07/264,092 01/23/90 4,895,384 07/272,246 01/23/90 
4,895,051 07/232,824 01/23/90 4,895,387 07/312,925 01/23/90 
4,895,055 07/187,225 01/23/90 4,895,388 07/373,639 01/23/90 
4,895,059 07/330,001 01/23/90 4,895,393 07/272,051 01/23/90 
4,895,066 07/144,116 01/23/90 4,895,395 07/271,033 01/23/90 
4,895,074 07/241,362 01/23/90 4,895,405 07/238,683 01/23/90 
4,895,075 07/247,830 01/23/90 4,895,406 07/309,144 01/23/90 
4,895,076 07/325,613 01/23/90 4,895,407 07/237,359 01/23/90 
4,895,077 07/356,061 01/23/90 4,895,411 07/268,508 01/23/90 
4,895,078 07/173,815 01/23/90 4,895,413 07/094,589 01/23/90 
4,895,079 07/282,859 01/23/90 4,895,419 07/308,662 01/23/90 
4,895,087 07/394,672 01/23/90 4,895,426 07/247,089 01/23/90 
4,895,093 07/223,070 01/23/90 4,895,439 07/218,647 01/23/90 
4,895,095 07/095,349 01/23/90 4,895,441 07/027,642 01/23/90 
4,895,096 07/268,080 01/23/90 4,895,448 07/143,512 01/23/90 
4,895,097 07/254,241 01/23/90 4,895,456 07/294,199 01/23/90 
4,895,102 07/113,965 01/23/90 4,895,458 07/241,915 01/23/90 
4,895,116 07/275,125 01/23/90 4,895,461 07/267,558 01/23/90 
4,895,128 07/191,182 01/23/90 4,895,463 07/137,437 01/23/90 
4,895,129 07/303,250 01/23/90 4,895,475 07/159,355 01/23/90 
4,895,156 06/881,139 01/23/90 4,895,479 07/133,762 01/23/90 
4,895,160 06/866, 112 01/23/90 4,895,480 07/242,400 01/23/90 
4,895,165 07/263,271 01/23/90 4,895,482 07/239,708 01/23/90 
4,895,171 07/174,765 01/23/90 4,895,484 07/262,423 01/23/90 
4,895,174 07/195,925 01/23/90 4,895,487 07/172,321 01/23/90 
4,895,177 06/869,613 01/23/90 4,895,489 07/111,774 01/23/90 
4,895,178 07/205,214 01/23/90 4,895,492 06/809,284 01/23/90 
4,895,180 07/339,280 01/23/90 4,895,499 06/909,675 01/23/90 
4,895,192 07/137,579 01/23/90 4,895,500 07/334,578 01/23/90 
4,895,193 07/257,845 01/23/90 = 4,895,511 07/261,121 01/23/90 
4,895,195 07/014,411 01/23/90 4,895,516 07/108,178 01/23/90 
4,895,196 07/358,066 01/23/90 4,895,527 07/354,790 01/23/90 
4,895,198 07/228,918 01/23/90 4,895,532 07/097 ,342 01/23/90 
4,895,199 07/138,647 01/23/90 4,895,534 07/333,847 01/23/90 
4,895,202 07/271,936 01/23/90 4,895,537 07/302,614 01/23/90 
4,895,208 07/247,711 01/23/90 4,895,541 07/303,555 01/23/90 
4,895,210 07/282,524 01/23/90 4,895,543 07/184,105 01/23/90 
4,895,214 07/272,787 01/23/90 4,895,550 07/224,630 01/23/90 
4,895,216 07/249,236 01/23/90 4,895,551 07/100,545 01/23/90 
4,895,219 07/255,789 01/23/90 4,895,553 07/147,513 01/23/90 
4,895,220 07/235,377 01/23/90 4,895,556 07/184,077 01/23/90 
4,895,221 07/221,881 01/23/90 4,895,564 07/204,043 01/23/90 
4,895,224 07/222,420 01/23/90 4,895,567 07/209,404 01/23/90 
4,895,225 07/251,244 01/23/90 4,895,572 07/276,124 01/23/90 
4,895,227 07/020,071 01/23/90 4,895,576 07/182,277 01/23/90 
4,895,228 07/299,386 01/23/90 4,895,577 07/274,423 01/23/90 
4,895,237 07/166,622 01/23/90 4,895,585 07/241,636 01/23/90 
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4,895,999 07/245,586 01/23/90 
4,895,586 06/932,338 01/23/90 4,896,002 07/368,287 01/23/90 
4,895,589 06/892,364 01/23/90 4,896,008 07/249,836 01/23/90 
4,895,591 07/238,102 01/23/90 4,896,019 07/142,011 01/23/90 
4,895,599 (7/229,952 01/23/90 4,896,033 07/298,268 (1/23/90 
4,895,606 07/314,414 01/23/90 4,896,035 07/181,816 01/23/90 
4,895,607 07/223,625 01/23/90 4,896,046 07/198,208 01/23/90 
4,895,612 07/210,259 01/23/90 4,896,047 07/179,683 01/23/90 
4,895,613 07/207,455 01/23/90 4,896,057 07/244,761 01/23/90 
4,895,620 07/049,822 01/23/90 4,896,059 07/224,334 01/23/90 
4,895,624 07/199,256 01/23/90 4,896,063 07/321,234 01/23/90 
4,895,628 06/889 ,665 01/23/90 4,896,067 07/192,743 01/23/90 
4,895,635 07/142,610 01/23/90 4,896,070 07/211,432 01/23/90 
4,895,637 07/259,561 01/23/90 4,896,072 07/151,752 01/23/90 
4,895,643 07/090,528 01/23/90 4,896,073 07/087 ,922 01/23/90 
4,895,652 06/768,031 01/23/90 4,896,075 07/169,173 01/23/90 
4,895,668 07/293,346 01/23/90 4,896,076 07/186,856 01/23/90 
4,895,673 06/755,135 01/23/90 4,896,078 06/730,599 01/23/90 
4,895,675 07/287,120 01/23/90 4,896,079 07/197,027 01/23/90 
4,895,687 07/262,619 01/23/90 4,896,082 07/362,542 01/23/90 
4,895,699 07/401,202 01/23/90 4,896,085 07/219,436 01/23/90 
4,895,701 07/294,774 01/23/90 4,896,105 07/173,499 01/23/90 
4,895,714 07/064,939 01/23/90 4,896,114 07/235,899 01/23/90 
4,895,716 07/059,723 01/23/90 4,896,136 07/132,470 01/23/90 
4,895,720 07/173,833 01/23/90 4,896,140 07/294,753 01/23/90 
4,895,723 06/904,920 01/23/90 4,896,141 07/182,106 01/23/90 
4,895,737 06/873,562 01/23/90 4,896,142 07/040,376 01/23/90 
4,895,747 07/223,278 01/23/90 4,896,144 07/250,536 01/23/90 
4,895,750 07/173,787 01/23/90 4,896,148 07/094,143 01/23/90 
4,895,753 07/337,398 01/23/90 4,896,153 07/081,299 01/23/90 
4,895,756 07/248,158 01/23/90 4,896,159 07/198,427 01/23/90 
4,895,762 07/132,929 01/23/90 4,896,164 07/238,080 01/23/90 
4,895,771 07/206,564 01/23/90 4,896,170 07/206,708 01/23/90 
4,895,775 07/148,979 01/23/90 4,896,173 07/334,368 01/23/90 
4,895,776 07/267,690 01/23/90 4,896,175 07/253,652 01/23/90 
4,895,778 06/912,697 01/23/90 4,896,187 07/233,725 01/23/90 
4,895,819 07/220,639 01/23/90 4,896,198 07/284,692 01/23/90 
4,895,821 07/231,716 01/23/90 4,896,201 07/189,619 01/23/90 
4,895,824 07/096,562 01/23/90 4,896,212 07/197,366 01/23/90 
4,895,834 07/113,277 01/23/90 4,896,215 07/245,111 01/23/90 
4,895,840 07/060,266 01/23/90 4,896,230 07/056,584 01/23/90 
4,895,845 06/907,837 01/23/90 4,896,232 07/206,457 01/23/90 
4,895,851 07/323,511 01/23/90 4,896,247 07/223,517 01/23/90 
4,895,855 06/806, 160 01/23/90 4,896,248 07/368,169 01/23/90 
4,895,871 07/225,519 01/23/90 4,896,252 07/226,598 01/23/90 
4,895,873 07/169,058 01/23/90 4,896,253 07/303,875 01/23/90 
4,895,874 06/583,798 01/23/90 4,896,261 06/934,057 01/23/90 
4,895,876 07/028,521 01/23/90 4,896,263 07/201,343 01/23/90 
4,895,886 07/269,056 01/23/90 4,896,305 07/346,593 01/23/90 
4,895,889 07/193,105 01/23/90 4,896,307 07/336,764 01/23/90 
4,895,896 07/085,487 01/23/90 4,896,327 07/228,062 01/23/90 
4,895,909 07/322,313 01/23/90 4,896,330 07/205,995 01/23/90 
4,895,915 07/311,551 01/23/90 4,896,332 07/172,306 01/23/90 
4,895,955 07/199,570 01/23/90 4,896,341 07/107,961 01/23/90 
4,895,956 07/242,331 01/23/90 4,896,342 07/173,693 01/23/90 
4,895,982 06/876,451 01/23/90 4,896,355 07/325,400 01/23/90 
4,895,991 07/302,587 01/23/90 4,896,366 07/273,411 01/23/90 
4,895,993 07/244,342 01/23/90 4,896,373 07/101,867 01/23/90 


NOTIFICATION OF ACCEPTANCE OF DELAYED PAYMENT OF MAINTENANCE FEE 
(35 U.S.C. 41(c); 37 CFR 1.378) 


The patent(s) listed below are considered as not having expired but are subject to the conditions set forth in 35 U.S.C. 
41(c)(2), in view of the Petition to Accept Late Payment of the maintenance fees which has been GRANTED BY THE 
COMMISSIONER OF PATENTS AND TRADEMARKS, as provided for under 35 U.S.C. 41(c)(1) and 37 CFR 1.378. 


Application Delayed Payment 
Patent No. Serial No. Patent Date Filing Date Acceptance Date 


4,444,923 06/454,817 04/24/84 12/30/82 11/30/93 
4,464,080 06/338,482 08/07/84 01/11/82 02/14/94 
4,466,253 06/452,643 08/21/84 12/23/82 11/23/93 
4,474,013 06/554,550 10/02/84 11/23/83 11/15/93 
4,477,226 06/492,739 10/16/84 05/09/83 11/15/93 
4,478,821 06/342,860 10/23/84 01/26/82 09/21/93 
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4,508,138 
4,512,513 
4,515,266 
4,518,107 
4,520,300 
4,525,345 
4,529,622 
4,538,810 
4,553,918 
4,554,381 
4,557,876 
4,642,526 
4,772,044 
4,784,142 
4,791,659 
4,806,889 
4,815,761 
4,832,735 
4,851,160 
4,854,720 
4,857,610 
4,857,729 
4,865,605 
4,880,531 
4,867,991 


06/520,639 
06/435,022 
06/589,710 
06/506,524 
06/433,170 
06/637,843 
06/646,505 
06/262,687 
06/608,590 
06/392,885 
06/568,004 
06/650,809 
07/063,808 
06/926,971 
06/925,712 
07/187,430 
07/109,630 
07/183,328 
07/090,888 
06/5 14,322 
06/942,330 
07/184,742 
07/151,335 
07/163,329 
07/094,946 


Reissue Applications Filed 


Notice under 37 CFR 1.11 (b). The reissue applications listed below are 
open to inspection by the general public in the indicated Examining 
Groups and copies may be obtained by paying the fee therefor (37 CFR 
1.21 (b)). 


4,488,350, Re. S.N. 08/133,951, Oct. 8, 1993, Cl. 437, 
METHOD OF MAKING AN INTEGRATED CIRCUIT BIPO- 
LAR MEMORY CELL, Madhukar B. Vora, et. al., Owner of 
Record: Fairchild Camera and Instrument Corp., Mountain View, 
Calif., Attorney or Agent: None, Ex. Gp.: 1107 


4,817,042, Re. S.N. 08/177,280, Jan. 4, 1994, Cl. 364/478, 
INSERTION MACHINE WITH PRIORITIZED SELECTION 
OF INSERTS, Leon A. Pintsov, Owner of Record: Pitney Bowes 
Inc., Stamford, Conn., Attorney or Agent: Daniel M. Rosen, Ex. 
Gp.: 2306 


4,861,684, Re. S.N. 08/087,470, July 2, 1993, Cl. 429, ELEC- 
TRICAL SAFETY SYSTEM FOR BATTERIES, Dwight D. 
Law, Owner of Record: Inventor, Attorney or Agent: Andrew J. 
Cornelius, Esquire, Ex. Gp.: 1111 


4,922,552, Re. S.N. 08/170,410, Dec. 20, 1993, Cl. 2/93, 
FIREFIGHTER’S GARMENTS HAVING ENHANCED FLEX- 
IBILITY AND MINIMUM WEIGHT, William L. Grilliot, et. al., 
Owner of Record: Inventors, Attorney or Agent: Dennis J. 
Williamson, Ex. Gp.: 2407 


4,942,401, Re. S.N. 08/194,896, Feb. 14, 1994, Cl. 341/157, 
ANALOG TO DIGITAL CONVERSION WITH CHARGE 
BALANCED VOLTAGE TO FREQUENCY CONVERTER 
HAVING POLARITY RESPONSIVE OFFSET, Bill Gessaman, 
et. al., Owner of Record: John Fluke Mfg. Co. Inc., Everett, 
Attorney or Agent: George T. Noe, Ex. Gp.: 2104 


5,017,286, Re. S.N. 08/170,492, Dec. 20, 1993, Cl. 210/266, 
FAUCET-MOUNTED WATER FILTER WITH WALL INLET 
AND ANNULAR CHAMBER, Randy B. Heiligman, Owner of 
Record: Inventor, Attorney or Agent: Lawrence C. Chasin, Ex. 
Gp.: 1308 


5,027,294, Re. S.N. 08/082,263, June 24, 1993, Cl. 364/550, 
METHOD AND APPARATUS FOR BATTERY-POWER 
MANAGEMENT USING LOAD-COMPENSATION MONI- 
TORING OF BATTERY DISCHARGE, Saifee Fakruddin, et. 
al., Owner of Record: Zenith Data Systems Corp., St. Joseph, 
Mich., Attorney or Agent: John S. Paniaguas, Ex. Gp.: 2314 


U. S. PATENT AND TRADEMARK OFFICE 


Patent Date 


04/02/85 
04/23/85 
05/07/85 
05/21/85 
05/28/85 
06/25/85 
07/16/85 
09/03/85 
11/19/85 
11/19/85 
12/10/85 
02/10/87 
09/20/88 
11/15/88 
12/13/88 
02/21/89 
03/28/89 
05/23/89 
07/25/89 
08/08/89 
08/15/89 
08/15/89 
09/12/89 
11/14/89 
09/19/89 
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Application 


Delayed Payment 
Filing Date 


Acceptance Date 


08/05/83 
10/18/82 
03/15/84 
06/22/83 
12/06/82 
08/06/84 
09/04/84 
07/29/81 
05/09/84 
06/28/82 
01/04/84 
09/14/84 
06/15/87 
11/04/86 
10/30/86 
04/28/88 
10/19/87 
04/07/88 
08/28/87 
07/15/83 
12/16/86 
04/22/88 
02/02/88 
03/02/88 
09/09/87 


11/15/93 
02/04/94 
02/14/94 
02/14/94 
01/27/94 
11/30/93 
02/09/94 
12/21/93 
02/14/94 
01/31/94 
02/14/94 
02/10/94 
01/31/94 
01/31/94 
02/14/94 
11/15/93 
01/24/94 
11/15/93 
12/17/93 
02/14/94 
12/17/93 
12/10/93 
12/17/93 
02/10/94 
12/17/93 


5,046,089, Re. S.N. 08/116,017, Sept. 2, 1993, Cl. 379/399, 
SUBSCRIBER LINE INTERFACE CURCUIT WITH POWER- 
DOWN MODE, Angelo Pariani, et. al., Owner of Record: SGS- 
Thomson Microelectronics S.R.L., Milano, Italy, Attorney or 
Agent: James M. Morris, Ex. Gp.: 2601 


5,050,965, Re. S.N. 08/125,646, Sept. 21, 1993, Cl. 359/53, 
STACKED LCD COLOR DISPLAY, Arlie R. Conner, et. al., 
Owner of Record: In Focus Systems, Inc., Tualatin, Oreg., 
Attorney or Agent: William Y. Conwell, Ex. Gp.: 2504 


5,072,248, Re. S.N. 08/164,438, Dec. 9, 1993, Cl. 354/266, 
RELEASE SWITCH APPARATUS, Shinichi Kakiuchi, Owner 
of Record: Asahi Kogaku Kogyo Kabushiki Kaisha, Osaka, 
Japan Attorney or Agent: Bruce H. Bernstein, Ex. Gp.: 2101 


5,082,804, Re. S.N. 08/179,480, Jan. 4, 1994, Cl. 50/19, 
THICK FILM COPPER VIA FILL INKS, Ashok N. Prabhu, et. 
al., Owner of Record: David Sarnoff Research Center, Inc., 
Princeton, N.J., Attorney or Agent: William J. Burke, Ex. Gp.: 
1108 


5,086,911, Re. S.N. 08/191,088, Feb. 4, 1994, Cl. 198/632, 
FOLDABLE FRAMEWORK FOR BELT CONVEYORS, Patrick 
J. Douglas, Owner of Record: Extec Screens And Crushers 
Limited, Sheffield, Great Britian, Attorney or Agent: Michael B. 
Lasky, Ex. Gp.: 3101 


5,086,977, Re. S.N. 08/193,384, Feb. 8, 1994, Cl. 239/205, 
SPRINKLER DEVICE, Carl L.C. Kah, Jr., Owner of Re- 
cord: Inventor, Attorney or Agent: David S. Fishman, Ex. Gp.: 
3104 


5,087,087, Re. S.N. 08/191,876, Feb. 4, 1994, Cl. 292/48, 
SASH LOCK, Gregory J. Vetter, et. al., Owner of Record: Truth 
Hardware Corp., Owatonna, Minn., Attorney or Agent: Jeffrey 
L. Clark, Ex. Gp.: 3508 


5,087,570, Re. S.N. 08/194,847, Feb. 14, 1994, Cl. 435/240.1, 
HOMOGENEOUS MAMMALIAN HEMATOPOIETIC STEM 
CELL COMPOSITION, Irving L. Weissman, et. al., Owner of 
Record: Board of Trustees of the Leland Stanford Junior Univer- 
sity, Stanford, Calif., Attorney or Agent: Timothy E. Torchia 
Ph.D, Ex. Gp.: 1808 


5,102,145, Re. S.N. 08/194,429, Feb. 10, 1994, Cl. 273/360, 
AERIAL GUNNERY TARGET SYSTEM, Clyde K. Luttrell, 
Owner of Record: Teledyne Industries, Inc., Los Angeles, Calif., 
Attorney or Agent: Dennis C. Rodgers, Ex. Gp.: 3304 
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5,174,279, Re. S.N. 08/197,167, Feb. 16, 1997, Cl. 128/20, 
IRIS RETRACTOR FOR USE IN OPERATIONS ON THE EYE 
OF A LIVING CREATURE, Michael Cobo, et. al., Owner of 
Record: Duk University Medical Center, Durham, N.C., Attor- 
ney or Agent: Henry M. Feiereisen, Ex. Gp.: 3302 


5,241,087, Re. S.N. 08/192,867, Feb. 7, 1994, Cl. 549/442, 
ENANTIOMERIC ENRICHMENT OFCY ANOHYDRINS, Paul 
Van Eikeren, Owner of Record: Bend Research, Inc., Bend, 
Oreg., Attorney or Agent: Dennis E. Stenzel, Ex. Gp.: 1203 


5,253,695, Re. S.N. 08/194,887, Feb. 14, 1994, Cl. 160/370.2, 
VEHICLE VISOR SUPPORTED INTERIOR CURTAIN, Frank 
Nenstiel, Owner of Record: Inventor, Attorney or Agent: Charles 
H. Thomas, Ex. Gp.: 3505 


Requests for Reexamination Filed 


Notice under 37 CFR 1.11 (c). The requests for reexamination listed 
below are open to inspection by the general public in the indicated 
Examining Groups. Copies of the requests and related papers may be 
obtained by paying the fee therefor established in the Rules (37 CFR 1.19 
(a)). 

In the event correspondence to the patent owner is not received, this 
notice will be considered to be constructive notice to the patent owner and 
reexamination will proceed (37 CFR 1.248(a)(5) and 1.525(b)). 


Re. 34,069, Reexam. No. 90/003,309, Jan. 12, 1994, Cl. 536/ 
25.3, PROCESS FOR THE PREPARATION OF OLIGONUCLE- 
OTIDES, Hubert Koster, et. al., Owner of Record: Millipore 
Corp., Bedford, Mass., Attorney or Agent: David E. Brook, 
Hamilton, Brook, Smith & Reynolds, Lexington, Mass., Ex. Gp.: 
1803, Requester: Robert F. Green, Leydig, Voit & Mayer, Chi- 
cago, Ill., 


4,371,862, Reexam. No. 90/003,319, Jan. 24, 1994, Cl. 338/ 
174, VARIABLE RESISTANCE CONTROL, Ellis P. Lipp, et. 
al., Owner of Record: Emerson Electric Co., St. Louis, Mo., 
Attorney or Agent: Eric R. Waldkoetter, Indianapolis, Ind., Ex. 
Gp.: 2106, Requester: Owner 


4,387,685, Reexam. No. 90/003,310, Jan. 12, 1994, Cl. 123/ 
439, FLUIDIC CONTROL SYSTEM INCLUDING VARIABLE 
VENTURI, Harold G. Abbey, Owner of Record: /nventor, Attor- 
ney or Agent: Michael Ebert, Hopgood, Calimafde, Kalil, 
Blaustein & Judlowe, New York, N.Y., Ex. Gp.: 3402, Requester: 
Robert Bosch GmbH, Stuttgart, Federal Republic Of Germany 


4,768,417, Reexam. No. 90/003,314, Jan. 21, 1994, Cl. 089/ 
1.11, DETONATOR NET WEAPON, James E. Wright, Owner 
of Record: Inventor, Attorney or Agent: Douglas W. Robinson, 
Arlington, Va., Ex. Gp.: 2201, Requester: Owner 


5,051,835, Reexam. No. 90/003,313, Jan. 18, 1994, Cl. 358/ 
311, DIGITAL PROCESSING OF THEATRICAL FILM, Tho- 
mas L. Bruehl, et. al., Owner of Record: Paramount Pictures 
Corp., Hollywood, Calif., Attorney or Agent: Lyon & Lyon, Los 
Angeles, Calif., Ex. Gp.: 2615, Requester: Owner 


5,054,770, Reexam. No. 90/003,316, Jan. 24, 1994, Cl. 482/ 
053, SHOCK-FREE AEROBIC AND ANAEROBIC 
EXERCIZING MACHINE FOR USE IN THE STANDING 
POSITION, John W. Bull, Owner of Record: Inventor, Attorney 
or Agent: F. Eugene Logan, Tustin, Calif., Ex. Gp.: 3302, Re- 
quester: Nixon & Vanderhye, Arlington, Va. 


Notice of Expiration of Trademark Registrations 
Due to Failure to Renew 


15 U.S.C. 1059 provides that each trademark registration may 
be renewed for periods of ten years from the end of the expiring 
period upon payment of the prescribed fee and the filing of an 
acceptable application for renewal. This may be done at any time 
within six months before the expiration of the period for which 
the registration was issued or renewed, or it may be done within 
three months after such expiration on payment of an additional 
fee. 
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According to the records of the Office, the trademark registra- 
tions listed below are expired due to failure to renew in accor- 
dance with 15 U.S.C. 1059. 


TRADEMARK REGISTRATIONS WHICH EXPIRED 
FEBRUARY 14, 1994 
DUE TO FAILURE TO RENEW 
Reg. No. Serial Number 
70/040,303 
71/066,932 
71/325,525 
71/329,008 
71/333,903 
71/333,621 
71/333,768 
71/329,911 
71/333,324 
71/333,436 
71/332,843 
71/332,610 
71/332,425 
71/613,419 
71/556,466 
71/557,523 
71/561,484 
71/566,351 
71/568, 137 
71/579,215 
71/S81,764 
71/588,124 
71/591,201 
71/597,860 
71/601,820 
71/603,277 
71/604,973 
71/608,231 
71/609,136 
71/614,259 
71/615,685 
71/616,893 
71/617,515 
71/618,583 
71/619,510 
71/621,337 
71/621,437 
71/621,963 
71/622,881 
71/623,219 
71/624,083 
71/624,471 
71/624,625 
71/625,055 
71/625,332 
71/626,335 
71/626,358 
71/626,608 
71/626,623 
71/626,625 
71/626,662 
71/626,698 
71/626,860 
71/628,020 
71/628,307 
71/628,523 
71/628,682 
71/628,885 
71/629,501 
71/629,669 
71/630,022 
71/630,287 
71/630,931 
71/631,519 
71/632,138 
71/633,165 
71/633,987 
71/634,108 
71/635,008 


Reg. Date 


40,303 

91,625 

302,990 
303,000 
303,038 
303,046 
303,071 
303,091 
303,102 
303,103 
303,120 
303,129 
303,132 
565,989 
574,150 
574,152 
574,157 
574,159 
574,161 
574,165 
574,166 
574,168 
574,173 
574,179 
574,190 
574,192 
574,195 
574,201 
574,204 
574,220 
574,226 
574,234 
574,236 
574,238 
574,241 
574,254 
574,256 
574,262 
574,267 
574,272 
574,276 
574,278 
574,280 
574,288 
574,293 
574,301 
574,302 
574,305 
574,306 
574,307 
574,310 
574,312 
574,315 
574,323 
574,328 
574,331 
574,332 
574,335 
574,345 
574,347 
574,355 
574,358 
574,361 
574,367 
574,373 
574,384 
574,390 
574,394 
574,399 


05/12/1903 
05/13/1913 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
05/09/1933 
10/28/1952 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
05/12/1953 
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Reg. No. Serial Number Reg. Date 958,478 72/396,310 05/08/1973 

958,479 72/400,342 05/08/1973 
574,404 71/636,810 05/12/1953 958,482 72/415,777 05/08/1973 
574,431 71/610,071 05/12/1953 958,484 72/426,041 05/08/1973 
574,444 71/622,233 05/12/1953 958,486 72/426,917 05/08/1973 
574,445 71/622,740 05/12/1953 958,487 72/426,918 05/08/1973 
574,447 71/624,983 05/12/1953 958,488 72/353,492 05/08/1973 
574,449 71/625,189 05/12/1953 958,494 72/398,552 05/08/1973 
574,460 71/629,440 05/12/1953 958,495 72/399,563 05/08/1973 
574,461 71/629,925 05/12/1953 958,496 72/401,350 05/08/1973 
574,462 71/630,373 05/12/1953 958,498 72/401,381 05/08/1973 
574,465 71/633,752 05/12/1953 958,499 72/401 ,617 05/08/1973 
574,469 71/638,254 05/12/1953 958,500 72/401 ,672 05/08/1973 
574,470 71/638,255 05/12/1953 958,501 72/402,946 05/08/1973 
580,001 71/634,507 09/15/1953 958,506 72/406,772 05/08/1973 
947,695 72/383,398 11/21/1972 958,508 72/408,343 05/08/1973 
949,957 72/408,387 01/02/1973 958,513 72/411,106 05/08/1973 
958,336 72/413,040 05/08/1973 958,514 72/411,110 05/08/1973 
958,339 72/420,893 05/08/1973 958,519 72/415,426 05/08/1973 
958,340 72/421,095 05/08/1973 958,520 72/418,151 05/08/1973 
958,341 72/421,934 05/08/1973 958,529 72/423,067 05/08/1973 
958,348 72/406,560 05/08/1973 958,536 72/425,789 05/08/1973 
958,349 72/411,608 05/08/1973 958,538 72/425,828 05/08/1973 
958,353 72/422,581 05/08/1973 958,544 72/375,964 05/08/1973 
958,354 72/435,396 05/08/1973 958,545 72/376,389 05/08/1973 
958,355 72/381 ,922 05/08/1973 958,546 72/379,263 05/08/1973 
958,357 72/409,418 05/08/1973 958,547 72/380,121 05/08/1973 
958,359 72/343,396 05/08/1973 958,548 72/385,521 05/08/1973 
958,364 2/381,808 05/08/1973 958,553 72/398,816 05/08/1973 
958,366 72/398,364 05/08/1973 958,554 72/399 ,828 05/08/1973 
958,370 72/410,772 05/08/1973 958,555 72/408, 152 05/08/1973 
958,372 72/413,341 05/08/1973 958,557 72/409,378 05/08/1973 
958,375 72/420,965 05/08/1973 958,558 72/409,379 05/08/1973 
958,376 72/421,460 05/08/1973 958,559 72/414,953 05/08/1973 
958,379 72/421,463 05/08/1973 958,560 72/416,712 05/08/1973 
958,381 72/421,528 05/08/1973 958,564 72/352,898 05/08/1973 
958,382 72/421,563 05/08/1973 958,569 72/414,172 05/08/1973 
958,383 72/421,661 05/08/1973 958,570 72/414,434 05/08/1973 
958,384 72/42 1,662 05/08/1973 958,571 72/418,336 05/08/1973 
958,385 72/42 1,663 05/08/1973 958,572 72/422,000 05/08/1973 
958,386 72/421,700 05/08/1973 958,576 72/403,158 05/08/1973 
958,393 72/422,616 05/08/1973 958,578 72/427,821 05/08/1973 
958,396 72/423,119 05/08/1973 958,579 72/428,267 05/08/1973 
958,397 72/423,142 05/08/1973 958,585 72/385,022 05/08/1973 
958,399 72/423,608 05/08/1973 958,589 72/410,676 05/08/1973 
958,401 72/425,428 05/08/1973 958,595 72/383,020 05/08/1973 
958,402 72/433,550 05/08/1973 958,601 72/393,198 05/08/1973 
958,403 72/423,191 05/08/1973 958,609 72/420,157 05/08/1973 
958,406 72/334,260 05/08/1973 958,610 72/420, 192 05/08/1973 
958,407 72/339,120 05/08/1973 958,613 72/395,434 05/08/1973 
958,415 72/409,323 05/08/1973 958,614 72/403,015 05/08/1973 
958,416 72/409,639 05/08/1973 958,617 72/390,786 05/08/1973 
958,418 72/421,370 05/08/1973 958,619 72/417,194 05/08/1973 
958,420 72/390,057 05/08/1973 958,620 72/417,195 05/08/1973 
958,424 72/423,797 05/08/1973 958,622 72/399,632 05/08/1973 
958,426 72/426,669 05/08/1973 958,623 72/404,821 05/08/1973 
958,428 72/395,657 05/08/1973 958,625 72/402,962 05/08/1973 
958,429 72/361 ,686 05/08/1973 958,626 72/404,943 05/08/1973 
958,434 72/409,997 05/08/1973 958,630 72/409,970 05/08/1973 
958,436 72/411,440 05/08/1973 958,636 72/373,903 05/08/1973 
958,437 72/413,430 05/08/1973 958,638 72/395,143 05/08/1973 
958,440 72/421,122 05/08/1973 958,639 72/398,546 05/08/1973 
958,441 72/421,753 05/08/1973 958,653 72/415,041 05/08/1973 
958,444 72/423,186 05/08/1973 958,654 - 72/417,371 05/08/1973 
958,445 72/423,235 05/08/1973 958,656 72/418,712 05/08/1973 
958,446 72/423,262 05/08/1973 958,657 72/418,942 05/08/1973 
958,447 72/423,263 05/08/1973 958,658 72/418,945 05/08/1973 
958,448 72/413,972 05/08/1973 958,659 72/419,458 05/08/1973 
958,449 72/424,522 05/08/1973 958,663 72/420,577 05/08/1973 
958,453 72/407,271 05/08/1973 958,664 72/421,792 05/08/1973 
958,464 72/433,476 05/08/1973 958,665 72/422,075 05/08/1973 
958,465 72/433,549 05/08/1973 958,672 72/413,381 05/08/1973 
958,466 72/353,615 05/08/1973 958,675 72/406,578 05/08/1973 
958,467 72/363,179 05/08/1973 958,680 72/418,469 05/08/1973 
958,468 72/372,170 05/08/1973 958,68 1 72/418,470 05/08/1973 
958,471 72/409,319 05/08/1973 958,682 72/418,521 05/08/1973 
958,473 72/422,456 05/08/1973 958,683 72/418,654 05/08/1973 
958,474 72/422,505 05/08/1973 958,684 72/364,882 05/08/1973 
958,477 72/388,723 05/08/1973 958,688 72/400,259 05/08/1973 
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Reg. No. 


958,689 
958,693 
958,695 
958,697 
958,699 
958,700 
958,701 
958,705 
958,710 
958,714 
958,715 
958,722 
958,726 
958,728 
958,732 
958,734 
958,735 
958,736 
958,741 
958,745 
958,753 
958,761 
958,766 
958,768 
958,770 
958,772 
958,783 
958,787 
958,788 
958,790 
958,791 
958,794 
958,795 
958,799 
962,238 


Serial Number Reg. Date 
72/407,658 
72/417,374 
72/417,888 
72/418,348 
72/421,911 
72/421,914 
72/424,236 
72/347,680 
72/333,666 
72/368,121 
72/376,831 
72/394,916 
72/410,023 
72/410,619 
72/414,777 
72/425,970 
72/432,996 
72/338,610 
72/388,827 
72/396,212 
72/408,846 
72/412,795 
72/412,715 
72/403,841 
72/397,447 
72/398,312 
72/400,654 
72/347,211 
72/363,702 
72/377 ,368 
72/395,135 
72/377,958 
72/392,680 
72/418,115 
72/404,217 


05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
05/08/1973 
06/26/1973 


Closing of Patent and Trademark Office 
on Thursday, January 20, 1994 
and Friday, February 11, 1994 


In view of the official closing of the Federal and District of 
Columbia government offices in the Washington, D.C. metro- 
politan area, including the Patent and Trademark Office, on 
January 20, 1994 and February 11, 1994, the Patent and Trade- 
mark Office will consider each of those days a “federal holiday 
within the District of Columbia” under 35 U.S.C. § 21. Any 
action or fee due on either of those days will be considered as 
timely for the purpose of, e.g., 35 U.S.C. §§ 119, 133 and 151, if 
the action is taken, or fee paid, on the next succeeding business 
day on which the Patent and Trademark Office was open (i.e., 
Friday, January 21, 1994, and Monday, February 14, 1994, 
respectively). : 

March 10, 1994 BRUCE A. LEHMAN 
Assistant Secretary of Commerce and 
Commissioner of Patent and Trademarks 


Advance Notice Of Change To MPEP§ 609 


This Notice is to provide advance notice of changes to MPEP 
§609, regarding handling of information disclosure statements, 
which will appear in the next revision to the Manual. The 
changes are as follows: 


1) Communications from foreign patent offices in foreign 
applications sometimes include a list of the family of patents 
corresponding to a particular patent being cited in the communi- 
cation. The family of patents may include a United States patent 
or other patent in the English language. Some applicants submit 
information disclosure statements to the PTO which list and 
include copies of both the particular patent cited in the foreign 
patent office communication and the related United States or 
other English language patent from the family list. Since this is 
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to be encouraged, the United States or other English language 
patent will be construed as being cited by the foreign patent 
office for purposes of a certification under 37 CFR 1.97 (e)(1). 
The examiner should consider the United States or other English 
language patent if 37 CFR 1.97 and 1.98 are complied with. 


2) Applicants have been advised by the notice published at 
1156 Off. Gaz. Pat. Office 91 (November 23, 1993) that the 
examiner will consider the documents cited in the international 
search report in the PCT national stage application, when the 
Form PCT/DO/EO/903 indicates that both the intentional search 
report and the copies of the documents are present in the national 
stage file. Therefore, in such a case, the examiner should con- 
sider the documents from the international search report and 
indicate by a statement in the first Office action that the informa- 
tion has been considered. There is no requirement that the 
examiner list the documents on a PTO-892 form. 


3) An Ex parte Quayle action is not a final action under 37 CFR 
1.113 as referred to in paragraph (d) of 37 CFR 1.97. Therefore, 
an information disclosure statement filed after an Ex parte 
Quayle action, but before mailing of a notice of allowance, must 
comply with the provisions of 37 CFR 1.97(c) rather than those 
of 37 CFR 1.97(d). 


4) Occasionally, documents are submitted and relied on by an 
applicant when responding to an Office action. These documents 
may be relied on by an applicant, for example, to show that an 
element recited in the claim is operative or that a term used in the 
claim has a recognized meaning in the art. Documents may be in 
any form, but are typically in the form of an affidavit, declaration, 
patent or printed publication. 


To the extent that a document is submitted as evidence di- 
rected to an issue of patentability raised in an Office action, and 
the evidence is timely presented, applicant need not satisfy the 
requirements of 37 CFR 1.97 and 1.98 in order to have the 
examiner consider the information contained in the document 
relied on by applicant. In other words, compliance with the 
information disclosure rules is not a threshold requirement to 
have information considered when submitted by applicant to 
support an argument being made in a response to an Office 
action. 

At the same time, the document supplied and relied on by 
applicant as evidence need not be processed as an item of 
information that was cited in an information disclosure state- 
ment. The record should reflect whether the evidence was con- 
sidered, but listing on a form (e.g., PTO-892 or PTO-1449) and 
appropriate marking of the form by the examiner is not required. 

For example, if applicant submits and relies on three patents as 
evidence in response to the first Office action and also lists those 
patents on a PTO-1449 along with two journal articles, but does 
not file a certification or $200 fee, it would be appropriate for the 
examiner to indicate that the teachings relied on by applicant in 
the three patents have been considerd, but to line through the 
citation of all five documents on the PTO-1449 and to inform 
applicant that the information disclosure statement did not com- 
ply with 37 CFR 1.97(c). 

The procedures in this Notice should be used in handling 
information disclosure statements, effective immediately. 
March 2, 1994J. MICHAEL THESZ, Editor 
Manual of Patent Examining Procedure 


Adverse Decisions In Interference 


In the designated interferences involving the following pat- 
ents, final decisions have been rendered that the respective 
patentees are not entitled to patents containing the claims listed. 


Patent No. 4,734,821, Takeshi Morimoto, Yoshiki 
Hamatani, Toshiya Matsubara, Naoto Iwano, Hideo Shimizu, 
ELECTROLYTIC CAPACITOR, Interference No. 102,481, fi- 
nal judgment adverse to the patentee rendered September 27, 
1993, as to claims 1-13. 


Patent No. 4,879,215, Litai Weng, David Calderhead, Pyare 
Khanna, Edwin F. Ullman, CONCENTRATING IMMUNO- 
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CHEMICAL TEST STRIP, Interference No. 103,130, final judg- 
ment adverse to the patentee rendered January 28, 1994, as to 
claims 1-3 and 5-9. 


Patent No. 4,945,515, Manabu Ooumi, Toshihiko Sakuhara, 
Tatsuaki Ataka, MEMORY WRITING APPARATUS, Interfer- 
ence No. 102, 919, final judgment adverse to the patentee 
rendered January 24, 1994, as to claims 1-11. 


Patent No. 4,962,480, Manabu Ooumi, Toshihiko Sakuhara, 
Tatsuaki Ataka, MEMORY READING APPARATUS, Interfer- 
ence No. 102,919, final judgment adverse to the patentee ren- 
dered January 24, 1994, as to claims 1-13. 


Patent No. 4,965,247, Masanori Nishiguchi, SUPERCON- 
DUCTING COIL AND A METHOD FOR PRODUCING THE 
SAME, Interference No. 102,898, final judgment adverse to the 
patentee rendered March 2, 1994, as to claims 1-14 and 16-18. 


Patent No. 4,980,288, Philip N. Bryan, Michele L. Rollence, 
Michael W. Pantoliano, SUBTILISIN WITH INCREASED 
THERMAL STABILITY, Interference No. 103,152, final judg- 
ment adverse to the patentee rendered March 9, 1994, as to 
claims 11 and 24/11. 


Patent No. 4,997,838, Hiroshi Akimoto, Takenori Hitaka, 
Tetsuo Miwa, PYRROLOPYRIMIDINE DERIVATIVES, 
THEIR PROCUTION AND USE, Interference No. 102,795, 
final judgment adverse to the patentee rendered February 11, 
1994, as to claims 1-3, 5-11, 13, 21, 24 and 30. 


Patent No. 5,002,106, Hans Binder, METHOD AND DE- 
VICE FOR THE PRODUCTION OF WOOD SHEETS FROM 
CUT WOOD, Interference No. 102,990, final judgment adverse 
to the patentee rendered March 4, 1994, as to claims 1-4 and 7- 
16. 


Patent No. 5,005,994, Akio Yano, PRINTING HEAD OF 
WIRE-DOT IMPACT PRINTER, Interference No. 103,111, 


final judgment adverse to the patentee rendered February,22, 
1994, as to claims 11-15. 


Patent No. 5,077,307, Dieter Binder, Franz Rovenszky, Josef 
Weinberger, Hubert Ferber, THIENOPYRAN DERIVATIVES, 
THEIR USE FOR TREATING HYPERTENSION AND 
ASTHMA, Interference No. 103,238, final judgment adverse to 
the patentee rendered January 24, 1994, as to claims 1-8. 


Patent No. 5,088,533, Hans Binder, METHOD AND DE- 
VICE FOR THE PRODUCTION OF WOOD SHEETS FROM 
CUT WOOD, Interference No. 102,990, final judgment adverse 
to the patentee rendered March 4, 1994, as to claims 1, 3, 6 and 
if 


Patent No. 5,120,728, Isao Nagakura, CEPHALOSPORIN 
COMPOUNDS, Interference No. 103,256, final judgment ad- 
verse to the patentee rendered March 7, 1994, as to claims 1-10. 


Patent No. 5,121,236, Yasuhiro Ukai, Tomihisa Sunata, Teizou 
Yukawa, LIQUID CRYSTAL DISPLAY ELEMENT AND 
METHOD FOR TREATING DEFECTIVE PIXELS THEREIN, 
Interference No. 103,192, final judgment adverse to the patentee 
rendered February 1, 1994, as to claims 1-10 and 14-17. 


Patent No. 5,166,273, Akira Kobayashi, Tatsuo Teraya, Yuji 
Fujita, Shigeyuki Toki, Eiji Kuchiki, METHOD OF PRODUC- 
ING MODIFIED POLYOLEFIN, Interference No. 103,055, 
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final judgment adverse to the patentee rendered March 3, 1994, 
as to claims 1-10. 


Patent No. 5,178,633, T. Scott Peters, SUTURE RING FOR 
HEART VALVE PROSTHESIS, Interference No. 103,176, final 


judgment adverse to the patentee rendered January 12, 1994, as 
to claims10, 11 and 18. 


Patent No. 5,181,646, Hiroshi Ushiki, Noboru Fujino, LEAD 
FRAME HOLDING APPARATUS FOR USEIN WIRE BOND- 
ERS, Interference No. 103,207, final judgment adverse to the 
patentee rendered March 1, 1994, as to claims | and 2. 


Patent No. 5,196,497, Wilhelm Weber, Theo Achtenberg, 
Karl-Heinz Sockel, Hans Sattlegger, PROCESS FOR THE PRO- 
DUCTION OF ALKOXY-TERMINATED POLY- 
(DIORGANO-SILOXANES), Interference No. 103,257, final 


judgment adverse to the patentee rendered March 8, 1994, as to 
claims 1-7. 


NANNIE B. HENRY, Deputy Clerk 
Board of Patent Appeals & 
Interferences 

(703) 603-3298 


Response Requested to 1993 Patent Examiner’s Action 
Survey 


As part of the continuing quality reinforcement efforts of the 
Patent and Trademark Office, the Office has sent out a Patent 
Action Survey Form with each Patent Examiner’s Office action 
mailed during a period of several weeks during December, 1993- 
January, 1994. If you have received one or more of these 
forms, please complete each one, no later than the time of 
response to the Office action being surveyed. 

The survey is intended to determine whether Office actions 
are perceived to be clear and complete on certain specific and 
important items related to patent examining practices and proce- 
dures. The results of the survey will be used in the development 
of Office training programs. The survey is a follow-up to the 
Patent Action Surveys conducted in 1991 and 1992. Where 
training is provided to address identified deficiencies in perfor- 
mance, follow-up surveys are intended to be conducted in the 
future to determine whether the training was effective enough to 
improve performance in the measured areas. 

The Survey Form is brief and easy to complete and does not 
permit identification of the respondent or of the particular appli- 
cation involved. The Survey Form may be completed at the time 
of response to the Office Action. It is possible that a practitioner 
may receive many Office Actions containing a Survey Form 
during the survey period. To have results that are meaningful, the 
Office needs a high response rate. Therefore, it is important that 
patent practitioners complete each survey form no later than the 
time of response to the Office action being surveyed. To assure 
that this form is completed and mailed back to the address 
indicated on the Survey Form, it would be desirable for patent 
practitioners to have their office managers/docketing personnel 
take appropriate steps to keep the form and Office action to- 
gether for the practitioner’s benefit. 


Your cooperation in completing the Survey Form is appreci- 
ated. 


Nov. 16, 1993 STEPHEN G. KUNIN 
Acting Assistant Commissioner 
for Patents 


Certificates of Correction 
Issue of April 5, 1994 


B1 4,716,175 Des. 328,915 Des. 339,899 4,654,842 
Re. 34,294 Des. 334,973 Des. 340,568 4,685,489 
Re. 34,375 Des. 337,679 Des. 341,871 4,760,192 
Re. 34,391 Des. 338,197 4,640,088 4,808,720 
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4,856,504 5,150,232 5,197,218 5,216,712 5,229,938 5,235,629 5,243,050 5,250,012 
4,869,911 5,151,221 5,197,380 5,216,733 5,230,051 5,235,777 5,243,150 5,250,317 
4,870,520 5,152,547 5,197,994 5,216,770 5,230,321 5,235,816 5,243,154 5,250,433 
4,881,050 5,154,076 5,198,411 5,216,896 5,230,414 5,235,950 5,243,237 5,250,632 
4,906,092 5,154,098 5,198,580 5,217,139 5,230,420 5,236,014 5,243,357 5,251,001 
4,920,102 5,154,847 5,198,865 5,217,379 5,230,604 5,236,226 5,243,537 5,251,183 
4,925,970 5,155,816 5,198,940 5,217,878 5,230,974 5,236,250 5,243,792 5,251,463 
4,943,790 5,156,245 5,199,072 5,217,957 5,230,976 5,236,407 5,243,846 5,251,535 
4,956,487 5,157,430 5,199,553 5,218,345 5,230,982 5,236,634 5,243,886 5,251,844 
4,957,538 5,158,237 5,200,131 5,218,411 5,231,018 5,236,651 5,243,913 5,251,930 
4,961,951 5,159,691 5,200,193 5,218,572 5,231,191 5,236,930 5,243,957 5,251,931 
4,980,096 5,161,623 5,200,202 5,218,601 231, 5,237,089 5,244,085 5,252,072 
4,983,596 5,162,565 5,200,663 5,218,689 231, 5,237,114 5,244,088 5,252,150 
4,997,521 5,163,912 5,200,681 5,218,910 934: 5,237,295 5,244,264 5,252,213 
4,999,801 5,164,474 5,200,719 5,220,081 231, 5,237,306 5,244,370 5,252,328 
5,011,990 5,166,171 5,200,735 5,220,149 .231,463 5,237,400 5,244,604 5,252,681 
5,013,385 5,166,379 5,201,288 5,220,171 231, 5,237,643 5,244,734 5,253,020 
5,013,388 5,166,670 5,201,772 5,220,201 5,237,761 5,244,864 5,253,285 
5,022,653 5,167,942 5,201,982 5,220,362 5,231,954 5,237,865 5,244,888 5,253,358 
5,026,896 5,168,024 5,202,193 5,220,395 5,232,052 5,237,898 5,245,011 5,253,576 
5,028,007 5,168,190 5,202,210 5,220,398 5,232,100 5,238,135 5,245,041 5,254,305 
5,028,631 5,169,066 5,202,433 5,220,416 5,232,446 5,238,513 5,245,085 5,254,453 
5,032,172 5,169,427 5,202,624 5,220,418 5,232,580 5,238,536 5,245,406 5,254,491 
5,045,452 5,170,327 5,202,756 5,220,564 5,232,600 5,238,548 5,245,464 5,254,650 
5,059,935 5,171,255 5,203,044 5,220,583 5,232,650 5,238,571 5,245,556 5,254,748 
5,064,760 5,171,572 5,203,250 5,221,201 5,232,707 5,238,574 5,245,822 5,254,749 
5,066,191 5,171,601 5,203,552 5,221,333 5,232,766 5,238,760 5,245,952 5,254,754 
5,066,381 5,172,234 5,204,191 5,221,336 5,232,849 5,238,945 5,245,958 5,254,973 
5,069,577 5,174,056 5,204,400 5,221,509 5,233,151 5,239,081 5,246,293 5,255,030 
5,072,591 5,174,927 5,204,759 5,221,936 5,233,154 5,239,120 5,246,339 5,255,171 
5,074,463 5,175,687 5,206,847 5,221,965 5,233,285 5,239,190 5,246,472 ~ 5,255,190 
5,075,652 5,176,364 5,204,934 5,221,994 5,233,552 5,239,550 5,246,507 5,255,244 
5,075,819 5,176,567 5,205,551 5,222,155 5,232,578 5,239,581 5,246,536 5,255,416 
5,086,123 5,176,832 .205, 5,222,616 5,233,585 5,239,720 5,246,587 5,255,706 
5,092,179 5,177,096 .205, 5,222,883 5,233,641 5,239,967 5,246,644 5,255,922 
5,093,773 5,177,549 206, 5,222,973 5,233,713 5,240,153 5,246,720 5,256,226 
5,093,936 5,177,795 ,206, 5,223,039 5,234,008 5,240,329 5,246,728 5,256,585 
5,096,807 5,178,875 206, 5,223,046 5,234,032 5,240,428 5,246,844 5,256,742 
5,098,289 5,179,301 : 5,223,188 5,234,033 5,240,441 5,247,233 5,256,818 
5,180,393 207, 5,223,190 5,234,251 5,240,609 5,247,574 5,257,013 
5,181,217 : 5,223,363 5,234,535 5,240,701 5,247,758 5,257,081 
5,181,340 Y 5,223,749 5,234,654 5,240,709 5,247,761 5,257,093 
5,181,445 .208,863 5,223,764 5,234,804 5,241,214 5,247,899 5,257,098 
5,182,190 209,186 5,223,776 5,234,822 5,241,227 5,247,927 5,257,364 
5,182,263 ,209,218 5,224,566 5,234,884 5,241,253 5,248,030 5,257,929 
5,182,430 ,209,317 5,225,061 5,234,931 5,241,565 5,248,193 5,257,953 
*5,183,355 209,701 5,225,229 5,235,118 5,241,630 5,248,411 5,258,630 
5,183,405 ,210,047. 5,225,230 5,235,348 5,241,804 5,248,443 5,258,876 
5,185,097 ,210,617 5,225,304 5,235,405 5,241,842 5,248,835 5,258,877 
5,185,194 210,817 5,225,406 5,235,469 5,242,191 5,249,111 5,258,888 
5,185,800 ,210,830 5,225,426 5,235,474 5,242,298 5,249,360 5,259,954 
5,185,906 914,258. © 5,225.57! 5,235,532 5,242,416 5,249,389 5,261,306 
5,186,858 11,330 5,225,793 5,235,611 5,242,729 5,249,629 5,263,577 
5,188,299 211,456 5,225,825 5,235,628 5,242,764 5,249,720 5,266,634 
5,188,463 ,211,787 5,225,906 
5,188,468 .212,060 5,226,000 
5,188,713 ,212,062 5,226,378 
5,189,653 12,085 5,226,809 


5,189,995 ,212,319 5,227,507 YEARLY PATENTS WHICH EXPIRED DUE TO 
5,190,301 ,212,370 5,227,564 FAILURE TO PAY MAINTENANCE FEES 
5,190,644 212,473 5,227,811 
5,190,982 ,212,575 5,227,900 The following is a compilation of the NOTICE OF EXPIRA- 
,133,437 5,190,994 ,212,949 5,228,064 TION OF PATENTS DUE TO FAILURE TO PAY MAINTE- 
,133,767 5,191,434 5,213,139 5,228,138 NANCE FEES which have been published in the Official Ga- 
134,129 5,192,463 5,213,276 5,228,351 zette from Dec. 22, 1981 through Dec. 26, 1989. 
.134,394 5,192,942 5,213,322 5,228,451 The patents have issue dates in the range of Jan. 1, 


5,192,977 5,213,449 5,228,525 1985 through Dec. 31, 1985 and Jan. 3, 1989 through Dec. 26, 
5,193,089 5,213,653 5,228,701 1989. 


5,193,222 5,213,929 5,228,702 

5,193,501 5,214,373 5,228,797 Patent Number Serial Number Issue Date 
5,193,923 5,214,480 5,228,882 

5,194,048 5,215,384 5,228,979 Re. 32,254 06/499,969 9/30/86 
5,194,490 5,215,566 5,229,182 (4,307,053) (06/179,373) (12/22/81) 
5,195,067 5,215,593 5,229,316 Re. 32,579 06/828,613 1/19/88 
5,195,151 5,215,864 5,229,379 (4,491,775) (06/315,052) (1/01/85) 
5,195,571 5,216,329 5,229,435 Re. 32,753 06/937,211 9/20/88 
5,196,561 5,216,340 5,229,481 (4,493,417) (06/565,120) (1/15/85) 
5,196,742 5,216,350 5,229,655 Re. 32,523 06/894,578 10/20/87 
5,197,183 5,216,385 5,229,677 (4,494,527) (06/448,923) (1/22/85) 
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Patent Number 


Re. 32.614 
(4,499,797) 
Re. 32,184 
(4,504,000) 
Re. 32,955 
(4,510,899) 
Re. 32.510 
(4.512,361) 
Re. 32,700 
(4,512,505) 
Re. 32.826 
(4,512,967) 
Re. 32.665 
(4.513.463) 
Re. 32.641 
(4.513.632) 
Re. 32,495 
(4,513,829) 
Re. 32.713 
(4,514,461) 
Re. 33,156 
(4.514.552) 
Re. 33.089 
(4,514,817) 
Re. 32.670 
(4,514,973) 
Re. 32,567 
(4,515,388) 
Re. 32,532 
(4.515.522) 
Re. 32,395 
(4,517,180) 
Re. 32,534 
(4,517,180) 
Re. 33,065 
(4.518.860) 
Re. 33.040 
(4,519,930) 
Re. 32,990 
(4,520,132) 
Re. 32.487 
(4,521,074) 
Re. 32.788 
(4,523,936) 
Re. 32,900 
(4.524.440) 
Re. 32,931 
(4.524.619) 
Re. 32,651 
(4,524,806) 
Re. 32,449 
(4,525,464) 
Re. 32,976 
(4,525,585) 
Re. 32,544 
(4,525,736) 
Re. 32,591 
(4,527,447) 
Re. 32,601 
(4,527,578) 
Re. 32,891 
(4,527,732) 
Re. 32,898 
(4,527,852) 
Re. 32,340 
(4,528,429) 
Re. 32,547 
(4,528,944) 
Re. 33,013 
(4,533,584) 
Re. 32,837 
(4,533,827) 
Re. 33,171 
(4,534,452) 
Re. 32,739 
(4,535,889) 


U. S. PATENT AND TRADEMARK OFFICE 


Serial Number 


06/930,683 
(06/443,135) 
06/727/929 
(06/465,791) 
07/023,973 
(06/605,842) 
06/925 ,692 
(06/445,100) 
06/897,559 
(06/63 1,289) 
07/01 1,606 
(06/404,372) 
06/760,244 
(06/475,332) 
06/903,268 
(06/570,766) 
06/832,312 
(06/569,060) 
06/835.628 
(06/291 443) 
07/055,508 
(06/643,370) 
07/042.351 
(06/233,000) 
06/856,028 
(06/583,392) 
06/765.689 
(06/407,098) 
06/94 1.686 
(06/459,118) 
06/766,247 
(06/344,732) 
06/8 16,071 
(06/545,994) 
07/053,091 
(06/435,197) 
07/055,186 
(06,456,787) 
07/115,082 
(06/423,753) 
06/886,030 
(06/457,515) 
07/016,647 
(06/634,048) 
07/059,713 
(06/558,630) 
07/148,168 
(06/572,783) 
06/808,631 
(06/576,733) 
06/82 1,650 
(06/619,939) 
07/063,210 
(06/537,903) 
06/880,376 
(06/417,345) 
06/864,388 
(06/446,918) 
06/927,817 
(06/535,647) 
06/876,320 
(06/608,771) 
07/055,088 
(06/521,769) 
06/772,110 
(06/583,631) 
06/91 1,882 
(06/624,698) 
07/060,988 
(06/596,103) 
07/082,093 
(06/457,277) 
07/084,205 
(06/607,651) 
07/055 ,662 
(06/578,016) 


Issue Date 


3/01/88 
(2/19/85) 
6/17/86 
(3/12/85) 
6/20/89 
(4/16/85) 
9/29/87 
(04/23/85) 
6/21/88 
(04/23/85) 
1/10/89 
(4/23/85) 
5/17/88 
(04/30/85) 
4/12/88 
(04/30/85) 
9/08/87 
(4/30/85) 
7/12/88 
(4/30/85) 
1/30/90 
(4/30/85) 
10/10/89 
(4/30/85) 
5/24/88 
(5/07/85) 
12/29/87 
(5/07/85) 
10/27/87 
(5/07/85) 
4/14/87 
(5/14/85) 
10/27/87 
(5/14/85) 
9/19/89 
(5/21/85) 
8/29/89 
(5/28/85) 
7/18/89 
(5/28/85) 
9/01/87 
(6/04/85) 
11/22/88 
(6/18/85) 
4/04/89 
(6/18/85) 
5/30/89 
(6/25/85) 
4/26/88 
(6/25/85) 
6/30/87 
(6/25/85) 
7/04/89 
(6/25/85) 
11/10/87 
(6/25/85) 
2/09/88 
(7/09/85) 
2/16/88 
(7/09/85) 
3/21/89 
(7/09/85) 
4/04/89 
(7/09/85) 
1/27/87 
(7/09/85) 
11/24/87 
(7/16/85) 
8/08/89 
(8/06/85) 
1/17/89 
(8/06/85) 
2/27/90 
(8/13/85) 
8/30/88 
(8/20/85) 


Re. 32,324 
(4,536,092) 
Re. 32,442 
(4,537,267) 
Re. 32,095 
(4,538,095) 
Re. 32,602 
(4,538,724) 
Re. 32,902 
(4,538,732) 
Re. 32,842 
(4,538,811) 
Re. 32,448 
(4,538,832) 
Re. 32,948 
(4,538,847) 
Re. 32,810 
(4,538,872) 
Re. 32,714 
(4,541,877) 
Re. 33,074 
(4,542,557) 
Re. 32,903 
(4,544,209) 
Re. 32,845 
(4,544,884) 
Re. 32,692 
(4,546,128) 
Re. 32.610 
(4,546,296) 
Re. 32,622 
(4,546,810) 
Re. 32,873 
(4,549,373) 
Re. 33,053 
(4,549,718) 
Re. 32,644 
(4,553,732) 
Re. 32,934 
(4,553,739) 
Re. 33,133 
(4,554,228) 
Re. 32,629 
(4,557,052) 
Re. 32,458 
(4,557,395) 
Re. 32.616 
(4,559,442) 
Re. 33,840 
(4.889, 169) 
Re. 34,331 

(4,889,988) 
Re. 34,188 
(4,890,131) 
Re. 34,561 

(4,890,573) 
Re. 34,240 
(4,890,871) 
Re. 34,333 
(4,890,883) 
Re. 33,960 
(4,891,626) 
4,503,910 

4,822,584 

4,823,094 

4,809.692 

4,292,069 

4,292,069 

4,292,142 

4,292,142 

4,293,693 

4,296,211 

4,296,936 

4,297,619 

4,298,531 

4,298,540 

4,298,714 

4,299,668 


06/796,694 
(06/610,835) 
06/832,546 
(06/563,719) 
06/924,852 
(06/500,841) 
06/846,734 
(06/643,269) 
07/087 ,262 
(06/489, 131) 
07/099, 163 
(06/457,933) 
06/826,352 
(06/466,066) 
07/089,330 
(06/629,375) 
07/053,657 
(06/549 109) 
06/854,125 
(06/654,655) 
07/100,239 
(06/627,899) 
06/939,512 
(06/575,011) 
07/013,060 
(06/531,711) 
06/904,675 
(06/608,359) 
06/924,920 
(06/607.532) 
06/880,721 
(06/53 1,827) 
07/008,597 
(06/705,869) 
07/194,547 
(06/607,521) 
06/914,769 
(06/579,571) 
07/063,683 
(06/600, 147) 
07/123,592 
(06/597,668) 
06/929,618 
(06/577,709) 
06/859,507 
(06/7 17,439) 
06/892,305 
(06/500,524) 
07/571,869 
(07/312,941) 
07/761,171 
(07/215,729) 
07/564,836 
(07/316,772) 
07/8 16,028 
(07/223,630) 
07/686,513 
(07/272,383) 
07/805,092 
(07/276,917) 
07/706,012 
(07/298,031) 
06/447,731 
07/153,496 
07/162,112 
07/058,683 
06/227,825 
06/227.825 
06/224,175 
06/224,175 
06/219,018 
06/228,083 
06/133,784 
06/222,205 
06/215,711 
06/216.418 
06/217,144 
06/236,998 
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1/06/87 
(8/20/85) 
6/23/87 
8/27/85) 
4/04/89 
(8/27/85) 
2/16/88 
(09/0385) 
4/11/89 
(09/03/85) 
1/24/89 
(09/0385) 
6/30/87 
(09/03/85) 
6/13/89 
(09/03/85) 
12/27/88 
(09/03/85) 
7/9/88 
(9/17/85) 
10/03/89 
(09/24/85) 
4/11/89 
(10/01/85) 
1/24/89 
(10/01/85) 
6/07/88 
(10/08/85) 
2/23/88 
(10/08/85) 
3/15/88 
(10/15/85) 
2/21/89 
(10/29/85) 
9/12/89 
(10/29/85) 
4/12/88 
(11/19/85) 
5/30/89 
(11/19/85) 
12/19/89 
(11/19/85) 
3/29/88 
(12/10/85) 
7/4/87 
(12/10/85) 
3/01/88 
(12/17/85) 
3/10/92 
(12/26/89) 
8/03/93 
(12/26/89) 
3/02/93 
(12/26/89) 
3/15/94 
(1/02/90) 
5/04/93 
(1/02/90) 
8/03/93 
(1/02/90) 
6/16/92 
(1/02/90) 
3/12/85 
4/18/89 
4/18/89 
3/07/89 
9/29/81 
9/29/81 
9/29/81 
9/29/81 
10/06/8 | 
10/20/81 
10/27/81 
10/27/81 
11/03/81 
11/03/81 
11/03/81 
11/10/81 
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Patent Number Serial Number Issue Date 4,490,875 06/43 1,788 1/01/85 

4,490,876 06/519,013 1/01/85 
4,299,982 06/217,940 11/10/81 4,490,877 06/556,274 1/01/85 
4,299,985 06/217,287 11/10/81 4,490,879 06/504,520 1/01/85 
4,300,474 06/221,513 11/17/81 4,490,880 06/475,081 1/01/85 
4,300,477 06/232,922 11/17/81 4,490,881 06/469,110 1/01/85 
4,300,675 06/218,130 11/17/81 4,490,882 06/514,551 1/01/85 
4,300,849 06/264,877 11/17/81 4,490,885 06/573,372 1/01/85 
4,301,015 06/216,638 11/17/81 4,490,891 06/442, 165 1/01/85 
4,301,077 06/218,856 11/17/81 4,490,897 06/432,904 1/01/85 
4,301,172 06/216,101 11/17/81 4,490,898 06/485,461 1/01/85 
4,301,254 06/235,041 11/17/81 4,490,899 06/497,592 1/01/85 
4,302,365 06/120,290 11/24/81 4,490,900 06/343,845 1/01/85 
4,302,442 06/217,623 11/24/81 4,490,902 06/414,792 1/01/85 
4,303,114 06/217,910 12/01/81 4,490,903 06/384,592 1/01/85 
4,303,513 06/226,623 12/01/81 4,490,904 06/373,931 1/01/85 
4,303,573 06/223,212 12/01/81 4,490,908 06/634,660 1/01/85 
4,303,623 06/225,915 12/01/81 4,490,911 06/439,844 1/01/85 
4,303,768 06/233,151 12/01/81 4,490,912 06/501,867 1/01/85 
4,304,704 06/225,663 12/08/81 4,490,914 06/455,604 1/01/85 
4,304,796 06/234,527 12/08/81 4,490,915 06/487,210 1/01/85 
4,304,797 06/235,351 12/08/81 4,490,916 06/458,215 1/01/85 
4,304,934 06/221,523 12/08/81 4,490,917 06/453,774 1/01/85 
4,304,951 06/225,061 12/08/81 4,490,919 06/338,676 1/01/85 
4,305,446 06/216,697 - 12/15/81 4,490,921 06/417,136 1/01/85 
4,305,729 06/237,224 12/15/81 4,490,922 06/427,982 1/01/85 
4,305,910 06/223,237 12/15/81 4,490,923 06/445,005 1/01/85 
4,305,941 06/222,618 12/15/81 4,490,924 06/383,316 1/01/85 
4,305,960 06/219,415 12/15/81 4,490,926 06/444,787 1/01/85 
4,306,060 06/216,735 12/15/81 4,490,929 06/471,155 1/01/85 
4,306,067 06/217,863 12/15/81 4,490,931 06/416,216 1/01/85 
4,306,160 06/226,325 12/15/81 4,490,932 06/407,083 1/01/85 
4,306,293 06/07 1,044 12/15/81 4,490,933 06/409,597 1/01/85 
4,306,495 06/236,777 12/22/81 4,490,935 06/468,987 1/01/85 
4,306,881 06/237,223 12/22/81 4,490,937 06/509,460 1/01/85 
4,306,882 06/237,225 12/22/81 4,490,939 06/547,665 1/01/85 
4,307,065 06/223,666 12/22/81 4,490,942 06/456, 139 1/01/85 
4,307,076 06/218,594 12/22/81 4,490,943 06/490,171 1/01/85 
4,307,134 06/219,066 12/22/81 4,490,945 06/478,096 1/01/85 
4,307,173 06/234,031 12/22/81 4,490,948 06/395,096 1/01/85 
4,307,174 06/229,619 12/22/81 4,490,951 06/448,893 1/01/85 
4,307,192 06/223,110 12/22/81 4,490,953 06/310,561 1/01/85 
4,307,567 06/092,184 12/29/81 4,490,954 06/392,012 1/01/85 
4,307,818 06/235,509 12/29/81 4,490,956 06/456,342 1/01/85 
4,307,819 06/235,772 12/29/81 4,490,957 06/5 13,923 1/01/85 
4,307,868 06/235,230 12/29/81 4,490,958 06/542,775 1/01/85 
4,307,955 06/2 16,266 12/29/81 4,490,960 06/45 1,354 1/01/85 
4,308,040 06/236,540 12/29/81 4,490,966 06/505,044 1/01/85 
4,308,050 06/239,287 12/29/81 4,490,967 06/48 1,826 1/01/85 
4,308,051 06/2 16,609 12/29/81 4,490,968 06/535,383 1/01/85 
4,308,159 06/220,351 12/29/81 4,490,970 06/286,657 : 1/01/85 
4,308,209 06/216,124 12/29/81 4,490,973 06/484,329 1/01/85 
4,308,211 06/220,885 12/29/81 4,490,975 06/474,931 1/01/85 
4,308,246 06/226,592 12/29/81 4,490,976 06/535,908 1/01/85 
4,308,302 06/238,863 12/29/81 4,490,978 06/406,111 1/01/85 
4,308,389 06/221,954 12/29/81 4,490,979 06/413,074 1/01/85 
4,308,626 06/230,130 1/05/82 4,490,980 06/473 ,273 1/01/85 
4,309,169 06/219,712 1/05/82 4,490,985 06/509, 138 1/01/85 
4,309,301 06/221,945 1/05/82 4,490,987 06/557,757 1/01/85 
4,309,390 016/218,060 1/05/82 4,490,989 06/348,841 1/01/85 
4,309,468 (06/223,442 1/05/82 4,490,991 06/566,890 1/01/85 
4,309,520 06/222,473 1/05/82 4,490,993 (016/427,868 1/01/85 
4,309,548 (06/225,824 1/05/82 4,490,995 (016/461 ,049 1/01/85 
4,449,802 06/426,866 2/19/85 4,490,996 06/305, 113 1/01/85 
4,450,488 06/331 ,296 2/26/85 4,490,997 06/488,259 1/01/85 
4,490,017 06/353,024 1/01/85 4,490,998 06/525,428 1/01/85 
4,490,858 06/304,444 1/01/85 4,490,999 06/424,223 1/01/85 
4,490,859 06/459,037 1/01/85 4,491,003 06/276,697 1/01/85 
4,490,860 06/477,028 1/01/85 4,491,011 06/387,357 1/01/85 
4,490,861 06/575,826 1/01/85 4,491,013 06/485,231 1/01/85 
4,490,862 06/296,292 1/01/85 4,491,015 06/474,101 1/01/85 
4,490,863 06/432,793 1/01/85 4,491,022 06/467 ,352 1/01/85 
4,490,864 06/466,045 1/01/85 4,491,026 06/432,997 1/01/85 
4,490,869 06/328,652 1/01/85 4,491,027 06/462,721 1/01/85 
4,490,870 06/440,072 1/01/85 4,491,029 06/376,202 1/01/85 
4,490,871 06/528,623 1/01/85 4,491,030 06/361 ,335 1/01/85 
4,490,872 06/609,553 1/01/85 4,491,031 06/376,392 1/01/85 
4,490,873 06/544,798 1/01/85 4,491,037 06/465,624 1/01/85 
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Patent Number Serial Number Issue Date 4,491,178 06/522,129 1/01/85 

4,491,179 06/37 1,926 1/01/85 
4,491,038 06/408 ,421 1/01/85 4,491,184 06/407,855 1/01/85 
4,491,040 06/376,426 1/01/85 4,491,190 06/462,212 1/01/85 
4,491,041 06/48 1,992 1/01/85 4,491,191 06/454,198 1/01/85 
4,491,042 06/465,603 1/01/85 4,491,192 06/545,371 1/01/85 
4,491,043 06/242,314 1/01/85 4,491,193 06/427 ,642 1/01/85 
4,491,048 06/330,840 1/01/85 4,491,194 06/443,186 1/01/85 
4,491,050 06/545,126 1/01/85 4,491,200 06/407,300 1/01/85 
4,491,051 06/455,249 1/01/85 4,491,201 06/445 ,067 1/01/85 
4,491,052 06/332,044 1/01/85 4,491,202 06/395,478 1/01/85 
4,491,053 06/383,213 1/01/85 4,491,203 06/500,202 1/01/85 
4,491,055 06/317,429 1/01/85 4,491,204 06/353,944 1/01/85 
4,491,057 06/404,797 1/01/85 4,491,206 06/470,250 1/01/85 
4,491,059 06/362,644 1/01/85 4,491,208 06/334,63 1 1/01/85 
4,491,060 06/509,345 1/01/85 4,491,211 06/391 ,461 1/01/85 
4,491,062 06/563,034 1/01/85 4,491,214 06/484,670 1/01/85 
4,491,063 06/437,743 1/01/85 4,491,216 : 06/417,782 1/01/85 
4,491,064 06/484,972 1/01/85 4,491,219 06/357,165 1/01/85 
4,491,066 06/571,255 1/01/85 4,491,221 06/507,594 1/01/85 
4,491,067 06/380,022 1/01/85 4,491,222 06/514,998 1/01/85 
4,491,069 06/509,935 1/01/85 4,491,224 06/435,920 1/01/85 
4,491,070 06/460,408 1/01/85 4,491,226 06/386,889 1/01/85 
4,491,072 06/518,019 1/01/85 4,491,227 06/507,933 1/01/85 
4,491,076 06/395,461 1/01/85 4,491,230 06/488,850 1/01/85 
4,491,077 06/293,896 1/01/85 4,491,231 06/494,520 1/01/85 
4,491,078 06/524,150 1/01/85 4,491,232 06/606, 165 1/01/85 
4,491,079 06/450, 150 1/01/85 4,491,233 06/460,764 1/01/85 
4,491,081 06/346,054 1/01/85 4,491,237 06/398,487 1/01/85 
4,491,082 06/364,367 1/01/85 4,491,238 06/560,314 1/01/85 
4,491,085 06/517,736 1/01/85 4,491,240 06/446,752 1/01/85 
4,491,086 06/573,103 1/01/85 4,491,243 06/341 ,630 1/01/85 
4,491,089 06/437,818 1/01/85 4,491,244 06/514,665 1/01/85 
4,491,090 06/609,716 1/01/85 4,491,247 06/363,511 1/01/85 
4,491,091 06/540,551 1/01/85 4,491,248 06/531,605 1/01/85 
4,491,093 06/593,404 1/01/85 4,491,249 06/379,774 1/01/85 
4,491,095 06/515,390 1/01/85 4,491,252 06/385,738 1/01/85 
4,491,098 06/427,980 1/01/85 4,491,253 06/368, 140 1/01/85 
4,491,099 06/53 1,269 1/01/85 4,491,254 06/421,122 1/01/85 
4,491,100 06/490,233 1/01/85 4,491,255 06/496,400 1/01/85 
4,491,101 06/529,369 1/01/85 4,491,256 06/439,826 1/01/85 
4,491,102 06/406,889 1/01/85 4,491,257 06/501,182 1/01/85 
4,491,106 06/617,144 1/01/85 4,491,259 06/356,333 1/01/85 
4,491,112 06/339,155 1/01/85 4,491,260 06/399,921 1/01/85 
4,491,113 06/415,952 1/01/85 4,491,261 06/338,791 1/01/85 
4,491,116 06/494,586 1/01/85 4,491,263 06/478,261 1/01/85 
4,491,117 06/532,481 1/01/85 4,491,264 06/383,988 1/01/85 
4,491,118 06/426,023 1/01/85 4,491,265 06/501,605 1/01/85 
4,491,122 06/587,162 1/01/85 4,491,266 06/318,951 1/01/85 
4,491,123 06/362,904 1/01/85 4.491,267 06/425,508 1/01/85 
4,491,124 06/383,558 1/01/85 4,491,268 06/525,014 1/01/85 
4,491,125 06/518,803 1/01/85 4,491,269 06/488,736 1/01/85 
4,491,128 06/409,734 1/01/85 4,491,272 06/461 ,407 1/01/85 
4,491,129 06/259,481 1/01/85 4,491,275 06/392,761 1/01/85 
4,491,130 06/442,791 1/01/85 4,491,278 06/575,306 1/01/85 
4,491,137 06/521,825 1/01/85 4,491,282 06/408 ,660 1/01/85 
4,491,138 06/457,510 1/01/85 4,491,283 06/485,632 1/01/85 
4,491,144 06/512,013 1/01/85 4,491,286 06/486,042 1/01/85 
4,491,145 06/410,662 1/01/85 = 4,491,288 06/503,135 1/01/85 
4,491,146 06/421 ,371 1/01/85 = 4,491,291 06/344,619 1/01/85 
4,491,147 (016/413,671 1/01/85 = 4,491,292 06/521,022 1/01/85 
4,491,148 (016/488 ,437 1/01/85 = 4,491,293 016/419,905 1/01/85 
4,491,149 06/520,819 1/01/85 = 4,491,296 06/519,900 1/01/85 
4,491,150 06/325,987 1/01/85 = 4,491,303 06/534,867 1/01/85 
4,491,151 06/605,068 1/01/85 = 4,491,307 06/412,933 1/01/85 
4,491,152 06/610,278 1/01/85 = 4,491,308 06/438,911 1/01/85 
4,491,153 06/384,391 1/01/85 = 4,491,309 06/490,140 1/01/85 
4,491,158 06/482,207 1/01/85 =. 4,491,314 06/457,671 1/01/85 
4,491,162 06/432,021 1/01/85 = 4,491,315 06/421,254 1/01/85 
4,491,163 06/343,359 1/01/85 4,491,316 06/450,670 1/01/85 
4,491,164 06/415,393 1/01/85 4,491,317 06/388,750 1/01/85 
4,491,168 06/498,537 1/01/85 4,491,319 06/541,977 1/01/85 
4,491,170 06/365,956 1/01/85 4,491,321 06/428,699 1/01/85 
4,491,171 06/287,629 1/01/85 4,491,322 06/512,584 1/01/85 
4,491,172 06/256,595 1/01/85 4,491,325 06/462,093 1/01/85 
4,491,174 06/425,235 1/01/85 4,491,328 06/401 ,084 1/01/85 
4,491,175 06/393,009 1/01/85 4,491,329 06/526,572 1/01/85 
4,491,177 06/395,175 1/01/85 4,491,330 06/519,322 1/01/85 
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Patent Number Serial Number Issue Date 4,491,484 (16/513,742 1/01/85 


4,491,485 06/503,621 1/01/85 
4,491,334 06/420,004 H/0W85 = 4,491,490 06/499,950 1/01/85 
4,491,335 06/363,619 IOW85 4,491,492 06/437,244 1/01/85 
4,491,337 06/378,836 1/01/85 4,491,494 06/499,721 1/01/85 
4,491,338 06/367,040 IOU85 4,491,495 (16/482,888 1/01/85 
4,491,342 06/496,276 0185 4,491,497 06/492,671 1/01/85 
4,491,345 6/290,464 0185 4,491,502 (16/448 ,649 L/01/85 
4,491,347 06/336,695 08S 4,491,504 06/461,314 1/01/85 
4,491,349 06/553, 405 WOU85 4,491,505 06/558,021 1/01/85 
4,491,351 06/347,069 IOU85 = 4,491,510 06/460,891 1/01/85 
4,491,352 06/429,218 1/01/85 4,491,511 06/549,693 1/01/85 
4,491,353 06/490,299 H/O1/85 4,491,515 06/360,055 1/01/85 
4,491,355 06/293,245 W/OW85 = 4,491,518 06/521,760 1/01/85 
4,491,356 06/428,984 W/O1/85 = 4,491,520 06/612,895 1/01/85 
4,491,357 06/558,990 WOW85 = 4,491,521 06/412,198 1/01/85 
4,491,358 06/370,299 W085 = 4,491,524 06/559,340 1/01/85 
4,491,359 06/471,273 1/01/85 4,491,525 06/358,983 1/01/85 
4,491,363 06/396,886 101/85 4,491,526 06/481,761 1/01/85 
4,491,364 06/348,275 1/01/85 = 4,491,528 06/514,236 1/01/85 
4,491,366 06/308,810 1/01/85 4,491,532 06/301,046 1/01/85 
4,491,367 06/405,305 101/85 = 4,491,537 06/511 ,965 1/01/85 
4,491,368 06/604,437 WOW/85 = 4,491,542 06/431,896 1/01/85 
4,491,369 06/445 ,904 WOW/85 4,491,545 06/482,416 1/01/85 
4,491,370 06/526,163 1/01/85 4,491,548 06/489,627 1/01/85 
4,491,372 06/483,972 1/01/85 4,491,549 06/409,942 1/01/85 
4,491,375 016/519,046 1/01/85 = 4,491,550 06/618,326 1/01/85 
4,491,378 06/470,357 1/01/85 4,491,551 06/450,365 1/01/85 
4,491,383 06/420,359 1/01/85 4,491,552 06/510,775 1/01/85 
4,491,385 06/396,473 1/01/85 4,491,556 06/484,514 1/01/85 
4,491,390 06/375,570 1/01/85 4,491,564 06/525,354 1/01/85 
4,491,392 06/378,780 1/01/85 4,491,566 06/368,831 1/01/85 
4,491,393 06/373,181 1/01/85 4,491,576 06/429,457 1/01/85 
4,491,400 06/355,203 1/01/85 4,491,578 06/516,937 1/01/85 
4,491,405 06/491,578 1/01/85 4,491,580 06/365,068 1/01/85 
4,491,408 06/567,729 1/01/85 4,491,581 06/437,280 1/01/85 
4,491,409 06/516,659 1/01/85 4,491,582 06/471 ,594 1/01/85 
4,491,410 06/369,788 1/01/85 4,491,585 06/355,044 1/01/85 
4,491,411 06/392,824 1/01/85 4,491,586 06/450,479 1/01/85 
4,491,412 06/409,366 1/01/85 4,491,590 06/498,344 1/01/85 
4,491,413 06/370,755 1/01/85 4,491,591 06/512,910 1/01/85 
4,491,414 06/390,954 1/01/85 4,491,593 06/461 ,377 1/01/85 
4,491,415 06/586,303 1/01/85 4,491,595 06/249,249 1/01/85 
4,491,417 06/487,447 1/01/85 4,491,597 06/433,675 1/01/85 
4,491,419 06/498,646 1/01/85 4,491,599 06/404,961 1/01/85 
4,491,420 06/528,809 1/01/85 4,491,602 06/542,757 1/01/85 
4,491,422 06/518,723 1/01/85 4,491,603 06/483,279 1/01/85 
4,491,425 06/538,015 1/01/85 4,491,606 06/492,545 1/01/85 
4,491,426 06/429,068 1/01/85 4,491,607 06/323,782 1/01/85 
4,491,427 06/322,321 1/01/85 4,491,608 06/450,001 1/01/85 
4,491,430 06/478, 170 1/01/85 4,491,614 06/506,351 1/01/85 
4,491,433 06/527,234 1/01/85 4,491,615 06/455,874 1/01/85 
4,491,434 06/544,547 1/01/85 4,491,627 06/456,780 1/01/85 
4,491,436 06/477,117 1/01/85 4,491,633 06/430,239 1/01/85 
4,491,438 06/466,847 1/01/85 4,491,634 06/333,407 1/01/85 
4,491,439 06/402,179 1/01/85 4,491,635 06/547,874 1/01/85 
4,491,440 06/524,262 1/01/85 4,491,636 06/547,946 1/01/85 
4,491,441 06/541,557 1/01/85 4,491,654 06/629,690 1/01/85 
4,491,443 06/466,637 1/01/85 4,491,656 06/527,833 . 1/01/85 
4,491,444 06/392,066 1/01/85 4,491,659 06/498,447 1/01/85 
4,491,449 06/260,761 1/01/85 4,491,660 06/374,442 1/01/85 
4,491,450 06/304,901 1/01/85 4,491,661 06/546,044 1/01/85 
4,491,452 06/433,225 1/01/85 4,491,664 06/357,526 1/01/85 
4,491,454 06/527,500 1/01/85 4,491,665 06/253,299 1/01/85 
4,491,457 06/500,901 1/01/85 4,491,666 06/355,308 1/01/85 
4,491,458 06/479,600 1/01/85 4,491,670 06/461,398 1/01/85 
4,491,461 06/495,243 1/01/85 4,491,671 06/387,096 1/01/85 
4,491,463 06/517,302 1/01/85 4,491,677 06/5 10,856 1/01/85 
4,491,464 06/495,269 1/01/85 4,491,681 06/559,504 1/01/85 
4,491,465 06/378,221 1/01/85 4,491,683 06/514,697 1/01/85 
4,491,466 06/424,987 1/01/85 4,491,685 06/498,401 1/01/85 
4,491,467 06/395,781 1/01/85 4,491,688 06/486,824 1/01/85 
4,491,470 06/491,458 1/01/85 4,491,690 06/468,467 1/01/85 
4,491,471 06/570,822 1/01/85 4,491,692 06/439,407 1/01/85 
4,491,472 06/472,670 1/01/85 4,491,694 06/314,425 1/01/85 
4,491,477 06/411,041 1/01/85 4,491,696 06/513,911 1/01/85 
4,491,478 06/521,773 1/01/85 4,491,697 06/377,840 1/61/85 
4,491,479 06/550,760 1/01/85 4,491,698 06/389,423 1/01/85 
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4,491,970 (6/454,855 1/01/85 
4,491,703 (6/527,218 1/01/85 = 4,491,973 (06/403,303 1/01/85 
4,491,720 06/519,081 1/01/85 = 4,491,974 (6/41 1,957 1/01/85 
4.49] 726 (6/447,116 1/01/85 4,491,980 ()6/515,599 1/01/85 
4,491,730 (16/312,936 W/O1/85 = 4,491,985 (16/427,592 


1/08/85 
4,491,733 06/313,719 WOURS 4,491,989 06/595,688 1/08/85 
4,491,740 06/353,183 \OU8S 4,491,990 06/252, 868 1/08/85 
4,491,745 06/407,372 UOURS 4,491,991 06/507,725 (08/85 
4,491,751 (6/578,601 1/01/85 4,491,992 06/548,281 1/08/85 
4,491,759 06/582,252 H/01/85 = 4,491,993 06/450,021 1/08/85 
4,491,760 06/480,025 W/O1/85 = 4,491,995 06/473,757 1/08/85 
4,491,765 (6/414,129 1/01/85 = 4,491,996 06/315,404 1/08/85 
4,491,771 (16/455,902 1/01/85 4,491,999 (16/399 ,470 1/08/85 
4,491,773 06/473,813 1/01/85 4,492,000 (16/379,487 1/08/85 
4,491,774 (16/566,941 1/01/85 = 4,492,003 016/516,527 1/08/85 
4,491,776 (016/381 ,975 1/01/85 = 4,492,006 (016/483,756 1/08/85 
4,491,778 (16/604,445 1/01/85 = 4,492,007 06/484,513 1/08/85 
4,491,780 016/523,482 1/01/85 4,492,010 016/513,758 1/08/85 
4,491,781 016/397,593 1/01/85 = 4,492,011 06/339,650 1/08/85 
4,491,784 06/413,286 1/01/85 = 4,492,013 016/236,195 1/08/85 
4,491,786 (016/339,809 1/01/85 4,492,014 (16/483,458 1/08/85 
4,491,788 (16/286,447 1/01/85 = 4,492,015 06/391,980 1/08/85 
4,491,789 (16/292,978 1/01/85 = 4,492,018 (16/407,992 1/08/85 
4,491,797 (16/383,598 1/01/85 == 4,492,022 016/406,280 1/08/85 
4,491,798 (16/332,874 1/01/85 = 4,492,031 06/370, 152 1/08/85 
4,491,799 06/383,493 1/01/85 = 4,492,035 06/467 ,629 1/08/85 
4,491,802 06/388, 166 1/01/85 4,492,038 06/482,873 1/08/85 
4,491,804 06/442,808 1/01/85 4,492,040 06/322,707 1/08/85 
4,491,810 06/461 ,930 1/01/85 4,492,043 06/394,213 1/08/85 
4,491,812 06/573,069 1/01/85 4,492,046 06/500,242 1/08/85 
4,491,818 06/480,551 1/01/85 4,492,047 06/465,843 1/08/85 
4,491,819 06/530,018 1/01/85 4,492,048 06/502,333 1/08/85 
4,491,823 06/438,517 1/01/85 4,492,051 06/533,236 1/08/85 
4,491,824 06/338 ,687 1/01/85 4,492,058 06/417,554 1/08/85 
4,491,828 06/414,431 1/01/85 4,492,059 06/560,262 1/08/85 
4,491,829 06/340,583 1/01/85 4,492,062 06/387,589 1/08/85 
4,491,839 06/373,818 1/01/85 4,492,074 06/564,892 1/08/85 
4,491,840 06/365,159 1/01/85 4,492,075 06/458,701 1/08/85 
4,491,842 06/252,641 1/01/85 4,492,080 06/590,675 1/08/85 
4,491,845 06/444,003 1/01/85 4,492,081 06/591,895 1/08/85 
4,491,846 06/348,458 1/01/85 4,492,084 06/413,385 1/08/85 
4,491,847 06/341,119 1/01/85 4,492,088 06/499,627 1/08/85 
4,491,850 06/284,635 1/01/85 4,492,090 06/533,336 1/08/85 
4,491,852 06/509,392 1/01/85 4,492,091 06/459,296 1/08/85 
4,491,854 06/403,173 1/01/85 4,492,092 06/394,575 1/08/85 
4,491,861 06/38 1,573 1/01/85 4,492,093 06/516,135 1/08/85 
4,491,868 06/261,280 1/01/85 4,492,098 06/282,075 1/08/85 
4,491,871 06/447,142 1/01/85 4,492,105 06/358,242 1/08/85 
4,491,872 06/459,004 1/01/85 4,492,106 06/453,188 1/08/85 
4,491,877 06/376,034 1/01/85 4,492,107 06/360,623 1/08/85 
4,491,883 06/379,564 1/01/85 4,492,109 06/433,878 1/08/85 
4,491,888 06/392,862 1/01/85 4,492,111 06/309,403 1/08/85 
4,491,892 06/426,922 1/01/85 4,492,113 06/448,459 1/08/85 
4,491,894 06/517,620 1/01/85 4,492,114 06/496,656 1/08/85 
4,491,895 06/55 1,465 1/01/85 4,492,118 06/415,830 1/08/85 
4,491,896 06/3 15,566 1/01/85 4,492,121 06/429,692 1/08/85 
4,491,898 06/482,197 1/01/85 4,492,124 06/404,201 1/08/85 
4,491,900 06/424,277 1/01/85 4,492,125 06/37 1,508 1/08/85 
4,491,901 06/543,610 1/01/85 4,492,128 06/370,203 1/08/85 
4,491,902 06/483,578 1/01/85 4,492,129 06/372,390 1/08/85 
4,491,904 06/384,519 1/01/85 4,492,130 06/408,121 1/08/85 
4,491,916 06/517,384 1/01/85 4,492,131 06/597,216 1/08/85 
4,491,918 06/364,400 1/01/85 4,492,132 06/500,929 1/08/85 
4,491,924 06/375,795 1/01/85 4,492,135 06/426,750 1/08/85 
4,491,925 06/275,489 1/01/85 4,492,143 06/499,629 1/08/85 
4,491,927 06/327,477 1/01/85 4,492,146 06/401 ,906 1/08/85 
4,491,928 06/304,083 1/01/85 4,492,147 06/567,164 1/08/85 
4,491,929 06/335,415 1/01/85 4,492,150 06/509,994 1/08/85 
4,491,933 06/359,497 1/01/85 4,492,151 06/47 1,826 1/08/85 
4,491,942 06/505,432 1/01/85 4,492,152 06/48 1,374 1/08/85 
4,491,949 06/377,561 1/01/85 4,492,156 06/456,574 1/08/85 
4,491,950 06/329,509 1/01/85 4,492,173 06/524,159 1/08/85 
4,491,952 06/463,862 1/01/85 4,492,177 06/498, 160 1/08/85 
4,491,954 06/355,674 1/01/85 4,492,182 06/464,512 1/08/85 
4,491,958 06/3 14,839 1/01/85 4,492,186 06/410,562 1/08/85 
4,491,959 06/487,821 1/01/85 4,492,191 06/468,397 1/08/85 
4,491,960 06/365,857 1/01/85 4,492,198 06/583,272 1/08/85 
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4,492,509 06/257,653 1/08/85 
4,492,199 06/417,853 1/08/85 4,492,512 06/326,552 1/08/85 
4,492,202 06/460,856 1/08/85 4,492,513 06/385,835 1/08/85 
4,492,204 06/411,228 1/08/85 4,492,518 06/457 ,234 1/08/85 
4,492,206 06/442,614 1/08/85 4,492,520 06/376,327 1/08/85 
4,492,209 06/386,209 1/08/85 4,492,522 06/448,706 1/08/85 
4,492,219 06/48 1,564 1/08/85 4,492,523 06/579,045 1/08/85 
4,492,221 06/467,735 1/08/85 4,492,527 06/467 ,413 1/08/85 
4,492,222 06/473,541 1/08/85 4,492,529 06/390,385 1/08/85 
4,492,224 06/465,456 1/08/85 4,492,530 06/379,444 1/08/85 
4,492,227 06/496,851 1/08/85 4,492,533 06/608,537 1/08/85 
4,492,228 06/449,888 1/08/85 4,492,534 06/538,994 1/08/85 
4,492,231 06/419,400 1/08/85 4,492,540 06/500,624 1/08/85 
4,492,242 06/530,744 1/08/85 4,492,550 06/558,289 1/08/85 
4,492,243 06/424,603 1/08/85 4,492,552 06/373,800 1/08/85 
4,492,244 06/479,847 1/08/85 4,492,558 06/494,941 1/08/85 
4,492,247 06/469,204 1/08/85 4,492,560 06/551,751 1/08/85 
4,492,261 06/515,322 1/08/85 4,492,566 06/477 ,066 1/08/85 
4,492,262 06/376,203 1/08/85 4,492,569 06/470, 182 1/08/85 
4,492,265 06/288,004 1/08/85 4,492,570 06/528,970 1/08/85 
4,492,269 06/450,705 1/08/85 4,492,571 06/403,359 1/08/85 
4,492,271 06/397,479 1/08/85 4,492,572 06/366,987 1/08/85 
4,492,277 06/468,655 1/08/85 4,492,577 06/436,618 1/08/85 
4,492,286 06/379,270 1/08/85 4,492,580 06/594,744 1/08/85 
4,492,287 06/396,475 1/08/85 4,492,582 06/222,847 1/08/85 
4,492,290 06/457,437 1/08/85 4,492,583 06/480,371 1/08/85 
4,492,296 06/326,920 1/08/85 4,492,586 06/277,225 1/08/85 
4,492,299 06/398,135 1/08/85 4,492,599 06/424,478 1/08/85 
4,492,300 06/267 ,468 1/08/85 4,492,600 06/398,226 1/08/85 
4,492,301 06/390,560 1/08/85 4,492,607 06/468,i01 1/08/85 
4,492,304 06/330,649 1/08/85 4,492,609 06/356,650 1/08/85 
4,492,305 06/511,851 1/08/85 4,492,611 06/5 10,877 1/08/85 
4,492,309 06/386,925 1/08/85 4,492,612 06/266, 108 1/08/85 
4,492,314 06/594,058 1/08/85 4,492,617 06/569,898 1/08/85 
4,492,324 06/358,048 1/08/85 4,492,618 06/580,067 1/08/85 
4,492,325 06/396,022 1/08/85 4,492,619 06/575,799 1/08/85 
4,492,327 06/303,796 1/08/85 4,492,621 06/427,849 1/08/85 
4,492,333 06/572,618 1/08/85 4,492,623 06/403,651 1/08/85 
4,492,344 06/424,991 1/08/85 4,492,626 06/619,661 1/08/85 
4,492,346 06/470, 143 1/08/85 4,492,627 06/387,911 1/08/85 
4,492,351 06/502,467 1/08/85 4,492,633 06/488 ,998 1/08/85 
4,492,364 06/523,838 1/08/85 4,492,637 06/554,947 1/08/85 
4,492,366 06/427,533 1/08/85 4,492,640 06/463,223 1/08/85 
4,492,369 06/464,308 1/08/85 4,492,645 06/505,423 1/08/85 
4,492,370 06/440,503 1/08/85 4,492,649 06/422,479 1/08/85 
4,492,378 06/346,361 1/08/85 4,492,650 06/423,948 1/08/85 
4,492,386 06/503,301 1/08/85 4,492,653 06/410,621 1/08/85 
4,492,387 06/370,028 1/08/85 4,492,656 06/430, 167 1/08/85 
4,492,389 06/341,509 1/08/85 4,492,667 06/38 1,894 1/08/85 
4,492,393 06/297 ,574 1/08/85 4,492,668 06/366,819 1/08/85 
4,492,396 06/315,773 1/08/85 4,492,672 06/369,880 1/08/85 
4,492,398 06/37 1,205 1/08/85 4,492,675 06/3 16,446 1/08/85 
4,492,402 06/479,697 1/08/85 4,492,677 06/61 1,243 1/08/85 
4,492,403 06/394,450 1/08/85 4,492,681 06/505,250 1/08/85 
4,492,407 06/399,561 1/08/85 4,492,683 06/406,007 1/08/85 
4,492,408 06/340,68 1 1/08/85 4,492,689 06/465,269 1/08/85 
4,492,410 06/373,548 1/08/85 4,492,690 06/524,229 1/08/85 
4,492,413 06/315,820 1/08/85 4,492,694 06/484,340 1/08/85 
4,492,426 06/372,358 1/08/85 4,492,696 06/466,603 1/08/85 
4,492,429 06/380,872 1/08/85 4,492,698 06/354,088 1/08/85 
4,492,434 06/337,659 1/08/85 4,492,701 06/427,924 1/08/85 
4,492,435 06/394,604 1/08/85 4,492,708 06/424,784 1/08/85 
4,492,446 06/486,397 1/08/85 4,492,713 06/422,570 1/08/85 
4,492,447 06/426,198 1/08/85 4,492,719 06/555,006 1/08/85 
4,492,449 06/499,491 1/08/85 4,492,721 06/512,518 1/03/85 
4,492,454 06/449,251 1/08/85 4,492,726 06/504,869 1/08/85 
4,492,465 06/217,733 1/08/85 4,492,728 06/468 ,497 1/08/85 
4,492,467 06/38 1,855 1/08/85 4,492,730 06/479,236 1/08/85 
4,492,470 06/353,207 1/08/85 4,492,741 06/563,464 1/08/85 
4,492,477 06/349,621 1/08/85 4,492,743 06/489,815 1/08/85 
4,492,479 06/489,266 1/08/85 4,492,744 06/479,802 1/08/85 
4,492,487 06/364,504 1/08/85 4,492,746 06/403,855 1/08/85 
4,492,488 06/434,614 1/08/85 4,492,750 06/541 ,592 1/08/85 
4,492,490 06/392,276 1/08/85 4.492.753 06/433,153 1/08/85 
4,492,493 06/408 ,665 1/08/85 4,492,756 06/445,783 1/08/85 
4,492,494 06/290,315 1/08/85 4,492,761 06/365,334 1/08/85 
4,492,497 06/355,148 1/08/85 4,492,766 06/500,616 1/08/85 





ApRiL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 21 


Patent Number Serial Number Issue Date 4,493,093 06/440, 143 1/08/85 

4,493,096 06/450,589 1/08/85 
4,492,772 06/434,055 1/08/85 4,493,097 06/412,461 1/08/85 
4,492,778 06/533,126 1/08/85 4,493,098 06/372,203 1/08/85 
4,492,784 06/523,534 1/08/85 4,493,101 06/434,424 1/08/85 
4,492,786 06/527,298 1/08/85 4,493,102 06/482,002 1/08/85 
4,492,789 06/48 1,359 1/08/85 4,493,109 06/471,017 1/08/85 
4,492,790 06/339,943 1/08/85 4,493,110 06/433,540 1/08/85 
4,492,795 06/438,087 1/08/85 4,493,114 06/490,695 1/08/85 
4,492,798 06/457,520 1/08/85 4,493,119 06/456,406 1/15/85 
4,492,804 06/524,318 1/08/85 4,493,128 06/506,284 1/15/85 
4,492,811 06/518,814 1/08/85 4,493,133 06/464,577 1/15/85 
4,492,815 06/525,643 1/08/85 4,493,134 06/443,393 1/15/85 
4,492,821 06/404,710 1/08/85 4,493,135 06/479,755 1/15/85 
4,492,824 06/522,106 1/08/85 4,493,136 06/373,086 1/15/85 
4,492,825 06/402,613 1/08/85 4,493,141 06/460,065 1/15/85 
4,492,832 06/452,450 1/08/85 4,493,143 06/3 15,296 1/15/85 
4,492,836 06/470,678 1/08/85 4,493,148 06/538,157 1/15/85 
4,492,837 06/477,554 1/08/85 4,493,150 06/439,411 1/15/85 
4,492,838 06/469,331 1/08/85 4,493,153 06/540,096 1/15/85 
4,492,840 06/392,150 1/08/85 4,493,156 06/508,822 1/15/85 
4,492,841 06/485,804 1/08/85 4,493,159 06/502,405 1/15/85 
4,492,845 06/416,310 1/08/85 4,493,160 06/516,719 1/15/85 
4,492,848 06/480,228 1/08/85 4,493,162 06/453,797 1/15/85 
4,492,849 06/267,176 1/08/85 4,493,163 06/364, 180 1/15/85 
4,492,851 06/411,219 1/08/85 4,493,166 06/432,475 1/15/85 
4,492,853 06/502,314 1/08/85 4,493,170 06/323,017 1/15/85 
4,492,854 06/552,170 1/08/85 4,493,171 06/244,228 1/15/85 
4,492,855 06/396,936 1/08/85 4,493,172 06/408,899 1/15/85 
4,492,862 06/290,824 1/08/85 4,493,178 06/525,235 1/15/85 
4,492,864 06/288,441 1/08/85 4,493,179 06/352,749 1/15/85 
4,492,866 06/490,994 1/08/85 4,493,186 06/403,793 1/15/85 
4,492,875 06/446,284 1/08/85 4,493,189 06/327 ,409 1/15/85 
4,492,878 06/498,020 1/08/85 4,493,190 06/483,954 1/15/85 
4,492,880 06/520,412 1/08/85 4,493,191 06/579,928 1/15/85 
4,492,881 06/472,681 1/08/85 4,493,194 06/553,619 1/15/85 
4,492,882 06/402,171 1/08/85 4,493,195 06/493,461 1/15/85 
4,492,890 06/495,809 1/08/85 4,493,196 06/532,551 1/15/85 
4,492,891 06/477,031 1/08/85 4,493,197 06/426,462 1/15/85 
4,492,895 06/422,005 1/08/85 4,493,206 06/378,537 1/15/85 
4,492,906 06/309,734 1/08/85 4,493,208 06/454,434 1/15/85 
4,492,908 06/467,521 1/08/85 4,493,209 06/491,171 1/15/85 
4,492,911 06/517,506 1/08/85 4,493,211 06/527,918 1/15/85 
4,492,913 06/411,713 1/08/85 4,493,213 06/439,618 1/15/85 
4,492,917 06/412,970 1/08/85 4,493,214 06/433,106 1/15/85 
4,492,918 06/411,378 1/08/85 4,493,222 06/370,593 1/15/85 
4,492,921 06/482,453 1/08/85 4,493,226 06/398, 146 1/15/85 
4,492,923 06/390,461 1/08/85 4,493,229 06/498,097 1/15/85 
4,492,925 06/352,804 1/08/85 4,493,231 06/396,907 1/15/85 
4,492,944 06/540,455 1/08/85 4,493,237 06/503,529 1/15/85 
4,492,949 06/476,685 1/08/85 4,493,238 06/458,236 1/15/85 
4,492,954 06/608,928 1/08/85 4,493,239 06/369,377 1/15/85 
4,492,955 06/476,717 1/08/85 4,493,241 06/463,926 1/15/85 
4,492,958 06/368,842 1/08/85 4,493,243 06/499,251 1/15/85 
4,492,960 06/340,397 1/08/85 4,493,253 06/554,743 1/15/85 
4,492,962 06/297,598 1/08/85 4,493,254 06/546,879 1/15/85 
4,492,963 06/538,822 1/08/85 4,493,255 06/460,498 1/15/85 
4,492,970 06/400,638 1/08/85 4,493,263 06/426,613 1/15/85 
4,492,972 06/293,436 1/08/85 4,493,264 06/453,670 1/15/85 
4,492,977 06/399,525 1/08/85 4,493,266 06/383,819 1/15/85 
4,493,004 06/470,709 1/08/85 4,493,271 06/468,417 1/15/85 
4,493,005 06/444,089 1/08/85 4,493,275 06/534,586 1/15/85 
4,493,006 06/580,759 1/08/85 4,493,277 06/537,768 1/15/85 
4,493,009 06/488,275 1/08/85 4,493,279 06/550,722 1/15/85 
4,493,012 06/414,322 1/08/85 4,493,281 06/48 1,520 1/15/85 
4,493,015 06/449,833 1/08/85 4,493,282 06/476,677 1/15/85 
4,493,018 06/430,865 1/08/85 4,493,284 06/468,648 1/15/85 
4,493,021 06/250,585 1/08/85 4,493,286 06/5 16,679 1/15/85 
4,493,032 06/415,745 1/08/85 4,493,289 06/24 1,684 1/15/85 
4,493,041 06/347,201 1/08/85 4,493,292 06/502,576 1/15/85 
4,493,047 06/365,816 1/08/85 4,493,293 06/550,131 1/15/85 
4,493,053 06/448,824 1/08/85 4,493,294 06/449,987 1/15/85 
4,493,067 06/253,207 1/08/85 4,493,297 06/424,856 1/15/85 
4,493,078 06/428,036 1/08/85 4,493,301 06/552,659 1/15/85 
4,493,082 06/320,923 1/08/85 4,493,308 06/366,026 1/15/85 
4,493,083 06/403,661 1/08/85 4,493,312 06/342,247 1/15/85 
4,493,089 06/477,123 1/08/85 4,493,337 06/450, 147 1/15/85 
4,493,091 06/375,037 1/08/85 4,493,338 06/449,770 1/15/85 
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4,493,601 06/354,938 1/15/85 
4,493,340 06/430,179 1/15/85 4,493,602 06/288,379 1/15/85 
4,493,343 06/484,464 1/15/85 4,493,607 06/450,442 1/15/85 
4,493,350 06/479,784 1/15/85 4,493,609 06/470,364 1/15/85 
4,493,351 06/429,433 1/15/85 4,493,613 06/567,006 1/15/85 
4,493,352 06/456,744 1/15/85 4,493,619 06/315,875 1/15/85 
4,493,353 06/580,564 1/15/85 4,493,621 06/425,964 1/15/85 
4,493,354 06/582,294 1/15/85 4,493,624 06/527,664 1/15/85 
4,493,355 06/338,356 1/15/85 4,493,632 06/452,864 1/15/85 
4,493,358 06/255,332 1/15/85 4,493,637 06/589,041. 1/15/85 
4,493,365 06/494, 146 1/15/85 4,493,640 06/544,203 1/15/85 
4,493,367 06/544,927 1/15/85 4,493,641 06/569,500 1/15/85 
4,493,369 06/478,596 1/15/85 4,493,642 06/453,460 1/15/85 
4,493,370 06/461 ,320 1/15/85 4,493,647 06/362,710 1/15/85 
4,493,372 06/493 ,468 1/15/85 4,493,648 06/493,718 1/15/85 
4,493,375 06/414,994 1/15/85 4,493,650 06/58 1,399 1/15/85 
4,493,376 06/394,684 1/15/85 4,493,656 06/589,952 1/15/85 
4,493,380 06/427,137 1/15/85 4,493,659 06/326,553 1/15/85 
4,493,382 06/526,378 1/15/85 4,493,660 06/275,607 1/15/85 
4,493,385 06/497,884 1/15/85 4,493,664 06/373,943 1/15/85 
4,493,387 06/407,534 1/15/85 4,493,667 06/359,467 1/15/85 
4,493,389 06/382,429 1/15/85 4,493,671 06/260,588 1/15/85 
4,493,392 06/537,276 1/15/85 4,493,679 06/436,745 1/15/85 
4,493,394 06/38 1,021 1/15/85 4,493,682 06/337,167 1/15/85 
4,493,396 06/475,253 1/15/85 4,493,684 06/51 1,696 1/15/85 
4,493,402 06/350,347 1/15/85 4,493,686 06/438,655 1/15/85 
4,493,403 06/382,435 1/15/85 4,493,693 06/403,362 1/15/85 
4,493,410 06/453,875 1/15/85 4,493,696 06/608,257 1/15/85 
4,493,412 06/392,393 1/15/85 4,493,699 06/366,889 1/15/85 
4,493,416 06/505,887 1/15/85 4,493,704 06/445,276 1/15/85 
4,493,425 06/493,879 1/15/85 4,493,705 06/406,962 1/15/85 
4,493,426 06/3 10,768 1/15/85 4,493,710 06/550,803 1/15/85 
4,493,434 06/472,061 1/15/85 4,493,713 06/400,627 1/15/85 
4,493,438 06/396,622 1/15/85 4,493,717 06/375,536 1/15/85 
4,493,443 06/508,045 1/15/85 4,493,723 06/461,123 1/15/85 
4,493,446 06/5 19,282 1/15/85 4,493,724 06/537,593 1/15/85 
4,493,447 06/493,608 1/15/85 4,493,725 06/495,531 1/15/85 
4,493,460 06/363,232 1/15/85 4,493,727 06/438,746 1/15/85 
4,493,461 06/503,283 1/15/85 4,493,741 06/488,249 1/15/85 
4,493,466 06/617,139 1/15/85 4,493,748 06/568,8 14 1/15/85 
4,493,467 06/361 ,656 1/15/85 4,493,761 06/558,093 1/15/85 
4,493,468 06/510,727 1/15/85 4,493,762 06/490,905 1/15/85 
4,493,471 06/466,059 1/15/85 4,493,765 06/501,197 1/15/85 
4,493,473 06/569,236 1/15/85 4,493,768 06/527,563 1/15/85 
4,493,478 06/445,833 1/15/85 4,493,769 06/527,564 1/15/85 
4,493,486 06/476,048 1/15/85 4,493,774 06/349,951 1/15/85 
4,493,489 06/359,124 1/15/85 4,493,775 06/537,887 1/15/85 
4,493,495 06/362,021 1/15/85 4,493,776 06/429,959 1/15/85 
4,493,498 06/431,517 1/15/85 4,493,782 06/511,690 1/15/85 
4,493,499 06/438,131 1/15/85 4,493,785 06/482,714 1/15/85 
4,493,502 06/529,526 1/15/85 4,493,790 06/541 ,263 1/15/85 
4,493,509 06/45 1,655 1/15/85 4,493,791 06/541 ,264 1/15/85 
4,493,514 06/588, 182 1/15/85 4,493,795 06/542,633 1/15/85 
4,493,523 06/541,801 1/15/85 4,493,797 06/564,500 1/15/85 
4,493,524 06/277,784 1/15/85 4,493,804 06/617,844 1/15/85 
4,493,531 06/479,349 1/15/85 4,493,805 06/456,015 1/15/85 
4,493,536 06/362,031 1/15/85 4,493,809 06/355,361 1/15/85 
4,493,540 06/474,538 1/15/85 4,493,810 06/415,616 1/15/85 
4,493,541 06/499,082 1/15/85 4,493,812 06/340,621 1/15/85 
4,493,542 06/525,426 1/15/85 4,493,813 06/418,165 1/15/85 
4,493,553 06/383,086 1/15/85 4,493,814 06/377,117 1/15/85 
4,493,556 06/467,957 1/15/85 4,493,816 06/44 1,027 1/15/85 
4,493,560 06/392,637 1/15/85 4,493,821 06/345,589 1/15/85 
4,493,561 06/486,305 1/15/85 4,493,823 06/319,915 1/15/85 
4,493,568 06/447,486 1/15/85 4,493,826 06/466,998 1/15/85 
4,493,569 06/290,301 1/15/85 4,493,828 06/402,018 1/15/85 
4,493,570 06/432,622 1/15/85 4,493,832 06/391,918 1/15/85 
4,493,572 06/446,249 1/15/85 4,493,837 06/435,518 1/15/85 
4,493,573 06/476,222 1/15/85 4,493,840 06/314,558 1/15/85 
4,493,575 06/437,104 1/15/85 4,493,844 06/409,751 1/15/85 
4,493,577 06/410,096 1/15/85 4,493,849 06/544,330 1/15/85 
4,493,580 06/616,623 1/15/85 4,493,850 06/608,935 1/15/85 
4,493,581 06/47 1,078 1/15/85 4,493,851 06/410,248 1/15/85 
4,493,586 06/348,781 1/15/85 4,493,863 06/568,733 1/15/85 
4,493,587 06/309,744 1/15/85 4,493,873 06/480,627 1/15/85 
4,493,591 06/466,803 1/15/85 4,493,875 06/559,965 1/15/85 
4,493,593 06/393,353 1/15/85 4,493,877 06/231,829 1/15/85 
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4,494,242 06/413,157 1/15/85 
4,493,886 06/593,773 1/15/85 4,494,245 06/419,979 1/22/85 
4,493,889 06/573,181 1/15/85 4,494,250 06/501 604 1/22/85 
4,493,891 06/402,442 1/15/85 4.494.254 06/373,860 1/22/85 
4,493,892 06/45 1,526 1/15/85 4,494,255 06/555,936 1/22/85 
4,493,893 06/472,646 1/15/85 4,494,257 06/482,749 1/22/85 
4,493,897 06/281,217 1/15/85 4,494,259 06/325 ,048 1/22/85 
4,493,898 06/488 ,133 1/15/85 4,494,260 06/477,322 1/22/85 
4,493,899 06/312,159 1/15/85 4,494,261 06/218,719 1/22/85 
4,493,907 06/478,167 1/15/85 4,494,262 06/488,026 1/22/85 
4,493,910 06/507,729 1/15/85 4,494,266 06/358,919 1/22/85 
4,493,914 06/468 902 1/15/85 4,494,268 06/466,121 1/22/85 
4,493,930 06/311,371 1/15/85 4,494,272 06/397,831 1/22/85 
4,493,931 06/393,383 1/15/85 4,494,273 06/423,817 1/22/85 
4,493,939 06/547,066 1/15/85 4.494.277 06/43 1,284 1/22/85 
4,493,947 06/309,227 1/15/85 4,494,279 06/498,459 1/22/85 
4,493,955 06/486,203 1/15/85 4,494,280 06/400,110 1/22/85 
4,493,961 06/367 ,957 1/15/85 4,494,281 06/571 ,338 1/22/85 
4,493,966 06/376,999 1/15/85 4.494.288 06/289, 108 1/22/85 
4,493,970 06/458 ,600 1/15/85 4,494,290 06/328,679 1/22/85 
4,493,974 06/457,021 1/15/85 4,494,291 06/273,764 1/22/85 
4,493,986 06/508,756 1/15/85 4,494,294 06/512,537 1/22/85 
4,493,987 06/462,612 1/15/85 4,494,310 06/417,344 1/22/85 
4,493,988 06/275,713 1/15/85 4,494,315 06/376,832 1/22/85 
4,493,991 06/395 ,232 1/15/85 4,494,325 06/539,911 1/22/85 
4.493.994 06/436,920 1/15/85 4,494,326 06/402,764 1/22/85 
4,493,998 06/364,837 1/15/85 4,494,327 06/406,206 1/22/85 
4,493,999 06/329,441 1/15/85 4,494,329 06/535,391 1/22/85 
4,494,003 06/472,441 1/15/85 4,494,331 06/459,740 1/22/85 
4,494,005 06/584,386 1/15/85 4,494,332 06/480,728 1/22/85 
4,494,008 06/471,751 1/15/85 4,494,334 06/429,235 1/22/85 
4,494,009 06/533,237 1/15/85 4,494,337 06/566,425 1/22/85 
4.494.012 06/549,721 1/15/85 4,494,343 06/345,899 1/22/85 
4,494,023 06/555,413 1/15/85 4,494,347 06/426,638 1/22/85 
4,494,025 06/603,235 1/15/85 4,494,353 06/380,275 1/22/85 
4,494,030 06/318,231 1/15/85 4,494,355 06/359,813 1/22/85 
4,494,031 06/475,800 1/15/85 4,494,357 06/526,293 1/22/85 
4,494,034 06/448,402 1/15/85 4,494,361 06/290,003 1/22/85 
4,494,036 06/590,934 1/15/85 4,494,362 06/247,109 1/22/85 
4,494,039 06/435,155 1/15/85 4,494,367 06/439,323 1/22/85 
4,494,047 06/387,174 1/15/85 4,494,369 06/426,729 1/22/85 
4,494,051 06/354,963 1/15/85 4,494,372 06/502,902 1/22/85 
4,494,054 06/484,178 1/15/85 4,494,374 06/461 ,475 1/22/85 
4,494,057 06/446,318 1/15/85 4,494,377 06/522,708 1/22/85 
4,494,062 06/384,948 1/15/85 4,494,381 06/494,758 1/22/85 
4,494,063 06/452,773 1/15/85 4,494,387 06/525,221 1/22/85 
4,494,065 06/440,007 1/15/85 4,494,393 06/473,955 1/22/85 
4,494,067 06/425,919 1/15/85 4,494,394 06/280,372 1/22/85 
4,494,069 06/302,150 1/15/85 4,494,395 06/468 084 1/22/85 
4,494,072 06/410,374 1/15/85 4,494,399 06/440,773 1/22/85 
4,494,079 06/328.892 1/15/85 4,494,401 06/540,296 1/22/85 
4,494,084 06/353,752 1/15/85 4,494,403 06/398,405 1/22/85 
4,494,094 06/438,940 1/15/85 4,494,404 06/441 ,058 1/22/85 
4,494,096 06/608,597 1/15/85 4,494,405 06/405,321 1/22/85 
4,494,099 06/575,955 1/15/85 4,494,409 06/382,305 1/22/85 
4,494,101 06/470,253 1/15/85 4,494,411 06/495,360 1/22/85 
4,494,107 06/250,482 1/15/85 4,494,418 06/379,409 1/22/85 
4,494,110 06/354,410 1/15/85 4,494,423 06/421,770 1/22/85 
4,494,115 06/283,418 1/15/85 4,494,424 06/507,341 1/22/85 
4,494,117 06/399,519 1/15/85 4,494,427 06/453,120 1/22/85 
4,494,129 06/446,821 1/15/85 4,494,429 06/450,654 1/22/85 
4,494,132 06/340,733 1/15/85 4,494,439 06/488,266 1/22/85 
4,494,144 06/392,745 1/15/85 4,494,441 06/521,470 1/22/85 
4,494,155 06/440, 144 1/15/85 4,494,444 06/487,612 1/22/85 
4,494,158 06/353,885 1/15/85 4,494,447 06/438,428 1/22/85 
4,494,160 06/323,618 1/15/85 4,494,448 06/35 1,346 1/22/85 
4,494,166 06/421,000 1/15/85 4,494,449 06/360,804 1/22/85 
4,494,176 06/589,903 1/15/85 4,494,450 06/332,104 1/22/85 
4,494,177 06/486,741 1/15/85 4,494,452 06/490,507 1/22/85 
4,494,178 06/442,266 1/15/85 4,494,457 06/424,080 1/22/85 
4,494,181 06/449,757 1/15/85 4,494,458 06/517,619 1/22/85 
4,494,198 06/352,696 1/15/85 4,494,462 06/385,028 1/22/85 
4,494,206 06/359,672 1/15/85 4,494,464 06/311,020 1/22/85 
4,494,209 06/385,423 1/15/85 4,494,465 06/548, 146 1/22/85 
4,494,216 06/45 1,093 1/15/85 4,494,470 06/485,591 1/22/85 
4,494,224 06/398,972 1/15/85 4,494,475 06/438,031 1/22/85 
4,494,227 06/363,354 1/15/85 4,494,478 06/465,503 1/22/85 
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4,494,739 06/472,401 1/22/85 
4,494,493 06/609, 168 1/22/85 4,494,743 06/297,611 1/22/85 
4,494,495 06/434,711 1/22/85 4,494,750 06/373,557 1/22/85 
4,494,497 06/387,819 1/22/85 4,494,756 06/554,999 1/22/85 
4,494,498 06/455,804 1/22/85 4,494,759 06/546,915 1/22/85 
4,494,499 06/492,940 1/22/85 4,494,760 06/518,710 1/22/85 
4,494,505 06/440,534 1/22/85 4,494,763 06/472,949 1/22/85 
4,494,507 06/495 ,662 1/22/85 4,494,765 06/377 ,690 1/22/85 
4,494,514 06/468,999 1/22/85 4,494,768 06/463,008 1/22/85 
4.494.515 06/515,935 1/22/85 4,494,769 06/386,662 1/22/85 
4,494,518 06/433,931 1/22/85 4,494,773 06/413,530 1/22/85 
4,494,520 06/459,054 1/22/85 4,494,778 06/360,561 1/22/85 
4,494,526 06/470,042 1/22/85 4,494,779 06/398,096 1/22/85 
4,494,528 06/510,550 1/22/85 4,494,782 06/478,441 1/22/85 
4,494,529 06/335,805 1/22/85 4,494,783 06/365,379 1/22/85 
4,494,530 06/475,507 1/22/85 4,494,786 06/516,791 1/22/85 
4,494,541 06/317,555 1/22/85 4,494,788 06/427,842 1/22/85 
4,494,543 06/354, 144 1/22/85 4,494,791 06/287,048 1/22/85 
4,494,546 06/505 ,444 1/22/85 4,494,792 06/287,053 1/22/85 
4,494,548 06/370,014 1/22/85 4,494,796 06/359,812 1/22/85 
4,494,557 06/419,836 1/22/85 4,494,797 06/521,691 1/22/85 
4,494,560 06/448,258 1/22/85 4,494,799 06/466,033 1/22/85 
4,494,567 06/483,147 1/22/85 4,494,802 06/488,031 1/22/85 
4,494,575 06/462,.975 1/22/85 4,494,805 06/445,357 1/22/85 
4,494,577 06/464,992 1/22/85 4,494,806 06/494,414 1/22/85 
4,494,578 06/479,946 1/22/85 4,494,817 06/522,578 1/22/85 
4,494,585 06/463,915 1/22/85 4,494,820 06/462,058 1/22/85 
4,494,587 06/456,743 1/22/85 4,494,832 06/368,038 1/22/85 
4,494,588 06/487 ,584 1/22/85 4,494,833 06/368,039 1/22/85 
4,494,595 06/556,480 1/22/85 4,494,838 06/398, 132 1/22/85 
4,494,596 06/434,077 1/22/85 4,494,839 06/469,312 1/22/85 
4,494,597 06/317,408 1/22/85 4,494,840 06/529,787 1/22/85 
4,494,598 06/456,171 1/22/85 4,494,845 06/500,596 1/22/85 
4,494,602 06/456,995 1/22/85 4,494,849 06/472,883 1/22/85 
4,494,604 06/508,640 1/22/85 4,494,854 06/525,805 1/22/85 
4.494.607 06/493,029 1/22/85 4,494,855 06/587,110 1/22/85 
4,494,608 06/447,023 1/22/85 4,494,865 06/449,365 1/22/85 
4,494,610 06/483,789 1/22/85 4,494,871 06/322,544 1/22/85 
4.494.611 06/347,873 1/22/85 4,494,874 06/28 | ,068 1/22/85 
4,494,612 06/468,297 1/22/85 4,494,877 06/5 16,375 1/22/85 
4.494.616 06/514,935 1/22/85 4,494,879 06/572,360 1/22/85 
4.494.617 06/461 ,675 1/22/85 4,494,880 06/590,022 1/22/85 
4,494,622 06/416,370 1/22/85 4,494,884 06/439,274 1/22/85 
4.494.630 06/517,992 1/22/85 4,494,887 06/569,578 1/22/85 
4,494,635 06/403,300 1/22/85 4,494,889 06/5 13,623 1/22/85 
4,494,637 06/468,292 1/22/85 4,494,895 06/464,200 1/22/85 
4,494,638 06/365 ,644 1/22/85 4,494,898 06/371,138 1/22/85 
4,494,640 06/457 ,643 1/22/85 4,494,904 06/354,906 1/22/85 
4,494,641 06/322,816 1/22/85 4,494,911 06/489,772 1/22/85 
4,494,644 06/455,374 1/22/85 4,494,913 06/396,408 1/22/85 
4,494,645 06/399,984 1/22/85 4,494,914 06/481,151 1/22/85 
4,494,647 06/411,611 1/22/85 4,494,919 06/420,084 1/22/85 
4,494,649 06/384,482 1/22/85 4,494,920 06/549,071 1/22/85 
4,494,650 06/524,388 1/22/85 4,494,923 06/523,621 1/22/85 
4,494,654 06/438,.932 1/22/85 4,494,924 06/534,285 1/22/85 
4,494,659 06/49 1,088 1/22/85 4,494,925 06/408,224 1/22/85 
4,494,660 06/532,202 1/22/85 4,494,928 06/515,167 1/22/85 
4,494,662 06/472.011 1/22/85 4,494,930 06/403,647 1/22/85 
4,494,665 06/459,594 1/22/85 4,494,933 06/473,241 1/22/85 
4,494,668 06/575,201 1/22/85 4,494,943 06/414,579 1/22/85 
4,494,671 06/570,184 1/22/85 4,494,944 06/393,070 1/22/85 
4,494,675 06/384, 144 1/22/85 4,494,954 06/450,040 1/22/85 
4,494,679 06/402,159 1/22/85 4,494,955 06/549,076 1/22/85 
4,494,691 06/442,507 1/22/85 4,494,959 06/509,7 13 1/22/85 
4,494,693 06/404,956 1/22/85 4,494,961 06/504,115 1/22/85 
4,494,695 06/302,518 1/22/85 4,494,962 06/444,356 1/22/85 
4,494,697 06/457,195 1/22/85 4,494,963 06/507,266 1/22/85 
4,494,699 06/479,204 1/22/85 4,494,967 06/502,018 1/22/85 
4,494,703 06/370,645 1/22/85 4,494,970 06/346,786 1/22/85 
4,494,706 06/498,131 1/22/85 4,494,972 06/461 ,371 1/22/85 
4,494,707 06/466,887 1/22/85 4,494,976 06/47 1,452 1/22/85 
4,494,708 06/601 ,783 1/22/85 4,494,980 06/437 ,325 1/22/85 
4,494,712 06/444,398 1/22/85 4,494,983 06/383,977 1/22/85 
4,494,716 06/459,101 1/22/85 4,494,987 06/370,438 1/22/85 
4,494,727 06/311,678 1/22/85 4,494,990 06/510,636 1/22/85 
4,494,728 06/385,579 1/22/85 4,494,995 06/47 1,083 1/22/85 
4,494,729 06/458, 162 1/22/85 4,494,997 06/504,568 1/22/85 
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Patent Number Serial Number Issue Date 4,495,275 06/277 ,370 1/22/85 

4,495,289 06/393,174 1/22/85 
4,495,002 06/487,485 1/22/85 4,495,300 06/609,526 1/22/85 
4,495,005 06/547,184 1/22/85 4,495,301 06/482,648 . 1/22/85 
4,495,006 06/547,302 1/22/85 4,495,303 06/555,911 1/22/85 
4,495,019 06/380,756 1/22/85 4,495,306 06/582,884 1/22/85 
4,495,026 06/523,574 1/22/85 4,495,310 06/493,378 1/22/85 
4,495,028 06/427,247 1/22/85 4,495,321 06/562,680 1/22/85 
4,495,029 06/409,361 1/22/85 4,495,323 06/577 ,452 1/22/85 
4,495,031 06/494,348 1/22/85 4,495,327 06/5 15,026 1/22/85 
4,495,032 06/542,834 1/22/85 4,495,336 06/385,351 1/22/85 
4,495,035 06/241,120 1/22/85 4,495,339 06/561 ,434 1/22/85 
4,495,040 06/493,779 1/22/85 4,495,344 06/500,745 1/22/85 
4,495,041 06/368,550 1/22/85 4,495,346 06/433,055 1/22/85 
4,495,046 06/524,394 1/22/85 4,495,353 06/504,095 1/22/85 
4,495,047 06/39 1,405 1/22/85 4,495,356 06/468,663 1/22/85 
4,495,049 06/554,068 1/22/85 4,495,357 06/430,306 1/22/85 
4,495,058 06/501,592 1/22/85 4,495,359 06/492,011 1/22/85 
4,495,059 06/522,917 1/22/85 4,495,365 06/372,881 1/22/85 
4,495,065 06/472,820 1/22/85 4,495,368 06/462,327 1/22/85 
4,495,066 06/382,862 1/22/85 4,495,369 06/304,532 1/22/85 
4,495,067 06/428,436 1/22/85 4,495,370 06/498,611 1/22/85 
4,495,074 06/407,317 1/22/85 4,495,384 06/410,628 1/22/85 
4,495,076 06/606,563 1/22/85 4,495,387 06/430,806 1/22/85 
4,495,078 06/396,953 1/22/85 4,495,391 06/454,270 1/22/85 
4,495,086 06/398,441 1/22/85 4,495,392 06/337,785 1/22/85 
4,495,087 06/452,997 1/22/85 4,495,395 06/419,918 1/22/85 
4,495,090 06/531,515 1/22/85 4,495,398 06/474,316 1/22/85 
4,495,091 06/497,598 1/22/85 4,495,401 06/403,506 1/22/85 
4,495,094 06/598,121 1/22/85 4,495,402 06/307,954 1/22/85 
4,495,095 06/481,811 1/22/85 4,495,404 06/423,975 1/22/85 
4,495,097 06/48 1,979 1/22/85 4,495,405 06/421,812 1/22/85 
4,495,099 06/504,692 1/22/85 4,495,410 06/349,090 1/22/85 
4,495,103 06/47 1,338 1/22/85 4,495,411 06/437,098 1/22/85 
4,495,107 06/474,216 1/22/85 4,495,416 06/414,435 1/22/85 
4,495,112 06/437,142 1/22/85 4,495,419 06/387,422 1/22/85 
4,495,115 06/447 ,664 1/22/85 4,495,420 06/372,526 1/22/85 
4,495,122 06/324,324 1/22/85 4,495,424 06/456,005 1/22/85 
4,495,136 06/377,227 1/22/85 4,495,433 06/554,419 1/22/85 
4,495,138 06/377 ,483 1/22/85 4,495,434 06/536,408 1/22/85 
4,495,140 06/324,365 1/22/85 4,495,438 06/380,793 1/22/85 
4,495,145 06/327,816 1/22/85 4,495,442 06/415,465 1/22/85 
4,495,146 06/327,817 1/22/85 4,495,444 06/472,577 1/22/85 
4,495,150 06/5 16,486 1/22/85 4,495,448 06/3 18,699 1/22/85 
4,495,152 06/297,303 1/22/85 4,495,453 06/39 1,396 1/22/85 
4,495,156 06/455,649 1/22/85 4,495,457 06/322,851 1/22/85 
4,495,160 06/479,409 1/22/85 4,495,460 06/387,161 1/22/85 
4,495,161 06/599,606 1/22/85 4,495,461 06/386,364 1/22/85 
4,495,162 06/413,417 1/22/85 4,495,462 06/471,945 1/22/85 
4,495,163 06/457,180 1/22/85 4,495,468 06/221,988 1/22/85 
4,495,164 06/512,661 1/22/85 4,495,471 06/533,683 1/22/85 
4,495,165 06/538, 138 1/22/85 4,495,485 06/528,075 1/22/85 
4,495,171 06/59 1,905 1/22/85 4,495,493 06/367,696 1/22/85 
4,495,174 06/390,345 1/22/85 4,495,500 06/342,819 1/22/85 
4,495,180 06/390,444 1/22/85 4,495,511 06/410,229 1/22/85 
4,495,186 06/462, 138 1/22/85 4,495,516 06/426,426 1/22/85 
4,495,193 06/454,733 1/22/85 4,495,519 06/393,569 1/22/85 
4,495,195 06/437,994 1/22/85 4,495,520 06/367,132 1/22/85 
4,495,198 06/441,890 1/22/85 4,495,524 06/506,267 1/22/85 
4,495,200 06/539,441 1/22/85 4,495,526 06/436,348 1/22/85 
4,495,201 06/382,194 1/22/85 4,495,533 06/392,504 1/22/85 
4,495,202 06/506,931 1/22/85 4,495,539 06/490,236 1/22/85 
4,495,208 06/540,901 1/22/85 4,495,544 06/508,586 1/22/85 
4,495,209 06/562,542 1/22/85 4,495,549 06/425,428 1/22/85 
4,495,212 06/267,893 1/22/85 4,495,568 06/333,796 1/22/85 
4,495,215 06/457,054 1/22/85 4,495,577 06/405,835 1/22/85 
4,495,223 06/582,474 1/22/85 4,495,578 06/3 13,926 1/22/85 
4,495,227 06/487,202 1/22/85 4,495,579 06/334,059 1/22/85 
4.495,237 06/503,238 1/22/85 4,495,585 06/28 1,302 1/22/85 
4,495,241 06/455,525 1/22/85 4,495,591 06/574,297 1/22/85 
4,495,247 06/509,704 1/22/85 4,495,593 06/394,234 1/22/85 
4,495,248 06/583,977 1/22/85 . 4,495,596 06/387,531 1/22/85 
4,495,250 06/523,593 1/22/85 4,495,598 06/427 ,947 1/22/85 
4,495,251 06/466,175 1/22/85 4,495,601 06/356,640 1/22/85 
4,495,254 06/612,494 1/22/85 4,495,611 06/405,902 1/22/85 
4,495,256 06/573,904 1/22/85 4,495,616 06/427,970 1/22/85 
4,495,257 06/527,220 1/22/85 4,495,624 06/321,978 1/22/85 
4,495,265 06/233,806 1/22/85 4,495,633 06/419,476 1/22/85 
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Patent Number Serial Number Issue Date 4,495,911 06/403,646 1/29/85 
4,495,916 06/429,432 1/29/85 
4,495,636 06/222, 133 1/22/85 4,495,920 06/482,884 1/29/85 
4,495,639 06/355,318 1/22/85 4,495,922 06/576,833 1/29/85 
4,495,644 06/37 1,886 1/22/85 4,495,926 06/566,418 1/29/85 
4,495,655 06/442,395 1/22/85 4,495,932 06/231,249 1/29/85 
4,495,657 06/428,688 1/29/85 4,495,933 06/401,846 1/29/85 
4,495,665 06/455,537 1/29/85 4,495,935 06/526,449 1/29/85 
4,495,667 06/458,099 1/29/85 4,495,938 06/579,989 1/29/85 
4,495,671 06/447 ,268 1/29/85 4,495,942 06/575,532 1/29/85 
4,495,672 06/49 1,954 1/29/85 4,495,949 06/620,272 1/29/85 
4,495,673 06/427,114 1/29/85 4,495,950 06/460,094 1/29/85 
4,495,675 06/367,249 1/29/85 4,495,951 06/311,316 1/29/85 
4,495,677 06/480,116 1/29/85 4,495,952 06/37 1,578 1/29/85 
4,495,678 06/483,569 1/29/85 4,495,955 06/276,788 1/29/85 
4,495,680 06/349,573 1/29/85 4,495,956 06/426,131 1/29/85 
4,495,689 06/525,851 1/29/85 4,495,959 06/564,690 1/29/85 
4,495,699 06/43 1,286 1/29/85 4,495,962 06/458,328 1/29/85 
4,495,716 06/577,914 1/29/85 4,495,965 06/407,909 1/29/85 
4,495,720 06/445,925 1/29/85 4,495,967 06/521,630 1/29/85 
4,495,726 06/440,165 1/29/85 4,495,970 06/485,865 1/29/85 
4,495,728 06/476, i109 1/29/85 4,495,971 06/521,109 1/29/85 
4,495,730 06/528,614 1/29/85 4,495,973 06/437,469 1/29/85 
4,495,733 06/399,884 1/29/85 4,495,976 06/478,802 1/29/85 
4,495,735 06/529,138 1/29/85 4,495,981 06/317,373 1/29/85 
4,495,737 06/403,580 1/29/85 4,495,983 06/465,239 1/29/85 
4,495,738 06/386,329 1/29/85 4,495,985 06/520,936 1/29/85 
4,495,747 06/340,354 1/29/85 4,495,988 06/366,931 1/29/85 
4,495,757 06/466,647 1/29/85 4,495,989 06/589,846 1/29/85 
4,495,762 06/468,887 1/29/85 4,495,992 06/511,541 1/29/85 
4,495,766 06/325,032 1/29/85 4,495,996 06/556,758 1/29/85 
4,495,768 06/357,495 1/29/85 4,495,997 06/493,559 1/29/85 
4,495,770 06/541,828 1/29/85 4,495,999 06/553,772 1/29/85 
4,495,773 06/303,144 1/29/85 4,496,003 06/455,406 1/29/85 
4,495,774 06/484,918 1/29/85 4,496,005 06/513,534 1/29/85 
4,495,775 06/506,791 1/29/85 4,496,006 06/491,531 1/29/85 
4,495,776 06/311,059 1/29/85 4,496,011 06/402,073 1/29/85 
4,495,778 06/580,047 1/29/85 4,496,012 06/490,914 1/29/85 
4,495,782 06/552,555 1/29/85 4,496,016 06/440,621 1/29/85 
4,495,783 06/530,125 1/29/85 4,496,023 06/531,603 1/29/85 
4,495,796 06/436,239 1/29/85 4,496,026 06/291 ,275 1/29/85 
4,495,797 (6/508,081 1/29/85 4,496,044 06/524,672 1/29/85 
4,495,803 06/529, 192 1/29/85 4,496,048 06/448,954 1/29/85 
4,495,805 06/475,590 1/29/85 4,496,055 06/425,365 1/29/85 
4,495,807 (6/469,596 1/29/85 4,496,064 06/324, 162 1/29/85 
4,495,809 06/480, 180 1/29/85 4,496,065 06/570,453 1/29/85 
4,495,811 06/481,903 1/29/85 4,496,070 016/583,760 
4,495,817 06/498,007 1/29/85 4,496,072 16/428,414 
4,495 823 (6/499,300 1/29/85 4,496,073 6/469, 451 
4,495,825 016/413,343 1/29/85 4,496,077 06/471,653 
4,495,827 016/409,741 1/29/85 4,496,079 016/339, 769 
4,495,829 06/335,510 1/29/85 4,496,085 06/400,701 
4,495 831 06/618,759 1/29/85 4,496,095 06/484,244 
4,495,832 (6/379,508 1/29/85 4,496,097 06/619,776 
4.495 833 06/307 ,266 1/29/85 4,496,099 06/586,138 
4.495 836 06/388,055 1/29/85 4,496,103 (6/534,804 
4.495 837 (6/331,391 1/29/85 4,496,107 06/398,964 
4,495,838 (6/33 1,393 1/29/85 4,496,114 (6/398,439 1/29/85 
4,495,839 (16/331 ,397 1/29/85 4,496,119 (16/527,058 1/29/85 
4,495,840 06/514,389 1/29/85 4,496,121 06/420,725 1/29/85 
4,495,845 016/279,495 1/29/85 4,496,122 06/508,371 1/29/85 
4,495,848 (6/285,174 1/29/85 4,496,123 06/449,673 1/29/85 
4,495,849 (16/424,818 1/29/85 4,496,125 06/411,618 1/29/85 
4,495,850 (16/411,744 1/29/85 4,496,126 06/397,917 1/29/85 
4,495,852 (6/385,007 1/29/85 4,496,129 016/446,947 1/29/85 
4,495,859 (016/516,678 1/29/85 4,496,130 06/433,134 1/29/85 
4,495,863 06/472,592 1/29/85 4,496,140 06/533,302 1/29/85 
4,495,869 06/361 ,452 1/29/85 4,496,144 06/409,392 1/29/85 
4,495,882 06/486,818 1/29/85 4,496,146 06/403,730 1/29/85 
4,495,883 06/514,571 1/29/85 4,496,152 06/317,773 1/29/85 
4,495,886 06/536,021 1/29/85 4,496,153 06/569,583 1/29/85 
4,495,890 06/513,361 1/29/85 4,496,159 06/497,570 1/29/85 
4,495,891 06/465,764 1/29/85 4,496,165 06/443,856 1/29/85 
4,495,893 06/548,621 1/29/85 4,496,168 06/373,506 1/29/85 
4,495,898 06/421,139 1/29/85 4,496,177 06/391,991 1/29/85 
4,495,903 06/418,957 1/29/85 4,496,179 06/449,598 1/29/85 
4,495,908 06/537,519 1/29/85 4,496,180 06/515,573 1/29/85 
4,495,910 06/370,355 1/29/85 4,496,181 06/366,440 1/29/85 
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Patent Number Serial Number Issue Date 4,496,440 06/617,063 1/29/85 

; 4,496,443 06/386,358 1/29/85 
4,496,185 06/427,877 1/29/85 4,496,451 06/377,016 1/29/85 
4,496,190 06/465,238 1/29/85 4,496,459 06/549,246 1/29/85 
4,496,191 06/413,653 1/29/85 4,496,475 06/413,608 1/29/85 
4,496,197 06/484,019 1/29/85 4,496,478 06/584,030 1/29/85 
4,496,200 06/430,580 1/29/85 4,496,481 06/329,860 1/29/85 
4,496,203 06/380,385 1/29/85 4,496,483 06/531,139 1/29/85 
4,496,208 06/370,920 1/29/85 4,496,485 06/555,270 1/29/85 
4,496,214 06/349,452 1/29/85 4,496,487 06/415,718 1/29/85 
4,496,224 06/426,696 1/29/85 4,496,491 06/401 ,036 1/29/85 
4,496,230 06/395,991 1/29/85 4,496,493 06/369,307 1/29/85 
4,496,231 06/400,253 1/29/85 4,496,499 06/359,498 1/29/85 
4,496,233 06/489,622 1/29/85 4,496,502 06/465,548 1/29/85 
4,496,234 06/490,616 1/29/85 4,496,506 06/412,960 1/29/85 
4,496,236 06/529,195 1/29/85 4,496,511 06/422,039 1/29/85 
4,496,241 06/476,249 1/29/85 4,496,523 06/394,491 1/29/85 
4,496,245 06/472,903 1/29/85 4,496,534 06/447 ,227 1/29/85 
4,496,247 06/454,531 1/29/85 4,496,536 06/372,474 1/29/85 
4,496,248 06/342,749 1/29/85 4,496,551 06/506,895 1/29/85 
4,496,249 06/421,905 1/29/85 4,496,552 06/487,773 1/29/85 
4,496,254 06/476,502 1/29/85 4,496,555 06/515,335 1/29/85 
4,496,257 06/571,401 1/29/85 4,496,558 06/461 ,058 1/29/85 
4,496,261 06/272,847 1/29/85 4,496,561 06/418,762 1/29/85 
4,496,264 06/364,411 1/29/85 4,496,563 06/524,202 1/29/85 
4,496,266 06/446,987 1/29/85 4,496,564 06/353,423 1/29/85 
4,496,267 06/450,560 1/29/85 4,496,568 06/487,355 1/29/85 
4,496,276 06/414,569 1/29/85 4,496,571 06/3539422 1/29/85 
4,496,277 06/367,437 1/29/85 4,496,573 06/410,959 1/29/85 
4,496,279 06/448,217 1/29/85 4,496,574 06/419,077 1/29/85 
4,496,280 06/452,327 1/29/85 4,496,579 06/545,191 1/29/85 
4,496,282 06/375,701 1/29/85 4,496,589 06/439,067 1/29/85 
4,496,283 06/594,462 1/29/85 4,496,591 06/311,306 1/29/85 
4,496,284 06/476,484 1/29/85 4,496,593 06/444,382 1/29/85 
4,496,286 06/514,411 1/29/85 4,496,597 06/346,540 1/29/85 
4,496,287 06/387,417 1/29/85 4,496,599 06/474, 104 1/29/85 
4,496,288 06/452,136 1/29/85 4,496,606 06/489,974 1/29/85 
4,496,292 06/328,225 1/29/85 4,496,611 06/422,162 1/29/85 
4,496,294 06/451,981 1/29/85 4,496,616 06/358,496 1/29/85 
4,496,298 06/395,901 1/29/85 4,496,627 06/444,191 1/29/85 
4,496,302 06/385,064 1/29/85 4,496,628 06/515,403 1/29/85 
4,496,310 06/513,670 1/29/85 4,496,635  06/360,117 1/29/85 
4,496,311 016/607,030 1/29/85 4,496,636 06/409, 135 1/29/85 
4,496,317 06/507,731 1/29/85 4,496,640 06/531,577 1/29/85 
4,496,318 06/379,089 1/29/85 4,496,641 06/459,016 1/29/85 
4,496,325 (6/407,463 1/29/85 4,496,643 (16/438,349 1/08/85 
4,496,327 6/440,876 1/29/85 4,496,650 (16/571 ,628 1/29/85 
4,496,333 016/400,515 1/29/85 4,496,651 (16/619,626 1/29/85 
4,496,335 (6/449,046 1/29/85 4,496,657 (6/434,308 1/29/85 
4,496,341 (6/367,167 1/29/85 4,496,659 06/579,327 1/29/85 
4,496,344 016/405 ,366 1/29/85 4,496,663 016/505,820 1/29/85 
4,496,346 06/523,870 1/29/85 4,496,667 06/523,246 1/29/85 
4,496,352 06/517,546 1/29/85 4,496,677 06/580,964 1/29/85 
4,496,355 06/442,068 1/29/85 4,496,679 06/531 ,656 1/29/85 
4,496,363 (6/554,491 1/29/85 4,496,680 06/589,293 1/29/85 
4,496,364 06/488,009 1/29/85 4,496,681 06/221,858 1/29/85 
4,496,368 (6/505,511 1/29/85 4,496,694 06/485,933 1/29/85 
4,496,370 06/481 ,956 1/29/85 4,496,701 06/502,820 1/29/85 
4,496,373 06/617,831 1/29/85 4,496,713 06/544,898 1/29/85 
4,496,374 (16/467,282 1/29/85 4,496,718 06/399,681 1/29/85 
4,496,377 06/473,003 1/29/85 4,496,720 (16/472,667 1/29/85 
4,496,379 06/584,838 1/29/85 4,496,722 016/259,705 1/29/85 
4,496,385 06/520,091 1/29/85 4,496,727 (6/423,353 1/29/85 
4,496,388 (16/402,796 1/29/85 4,496,729 (6/511,574 1/29/85 
4,496,391 (16/459 ,988 1/29/85 4,496,733 06/480,314 1/29/85 
4,496,392 (016/472,879 1/29/85 4,496,734 06/551,966 1/29/85 
4,496,403 06/445,618 1/29/85 4,496,736 (06/384,470 1/29/85 
4,496,412 06/567,773 1/29/85 4,496,740 06/492,720 1/29/85 
4,496,413 06/474,658 1/29/85 4,496,742 06/426,231 1/29/85 
4,496,415 06/366,623 1/29/85 4,496,746 06/394,065 1/29/85 
4,496,416 06/478,892 1/29/85 4,496,761 06/408,970 1/29/85 
4,496,419 06/529,661 1/29/85 4,496,764 06/457,834 1/29/85 
4,496,420 06/597,676 1/29/85 4,496,765 06/530, 153 1/29/85 
4,496,425 06/575,378 1/29/85 4,496,771 06/471,706 1/29/85 
4,496,428 06/422,001 1/29/85 4,496,776 06/522,130 1/29/85 
4,496,429 06/478,907 1/29/85 4,496,783 06/489,467 1/29/85 
4,496,430 06/338,541 1/29/85 4,496,784 06/284,720 1/29/85 
4,496,432 06/508,382 1/29/85 4,496,785 06/536,671 1/29/85 
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Patent Number Serial Number Issue Date 4,497,070 06/450,403 2/05/85 
4,497,079 06/542,253 2/05/85 

4,496,787 06/536,158 1/29/85 4,497,082 06/433,211 2/05/85 
4,496,792 06/466,043 1/29/85 4,497,087 06/500,994 2/05/85 
* 4,496,799 06/448,978 1/29/85 4,497,088 06/566,046 2/05/85 
4,496,805 06/530,867 1/29/85 4,497,093 06/453,630 2/05/85 
4,496,809 06/542,735 1/29/85 4,497,100 06/393,777 2/05/85 
4,496,810 06/48 1,787 1/29/85 4,497,102 06/510,135 2/05/85 
4,496,811 06/485,263 1/29/85 4,497,104 06/451,113 2/05/85 
4,496,814 06/457,038 1/29/85 4,497,109 06/587,839 2/05/85 
4,496,820 06/558,163 1/29/85 4,497,113 06/524,184 2/05/85 
4,496,821 06/405,987 1/29/85 4,497,118 06/429,492 2/05/85 
4,496,829 06/448,661 1/29/85 4,497,121 06/456,566 2/05/85 
4,496,830 06/386,084 1/29/85 4,497,123 06/354,594 2/05/85 
4,496,834 06/366,080 1/29/85 4,497,126 06/597 ,696 2/05/85 
4,496,835 06/388,699 1/29/85 4,497,132 06/309,085 2/05/85 
4,496,836 06/393,285 1/29/85 4,497,137 06/432,802 2/05/85 
4,496,837 06/399,263 1/29/85 4,497,139 06/640,202 2/05/85 
4,496,840 06/289,184 1/29/85 4,497,140 06/403,509 2/05/85 
4,496,842 06/443,406 1/29/85 4,497,143 06/511,987 2/05/85 
4,496,845 06/453,453 1/29/85 4,497,148 06/360,558 2/05/85 
4,496,846 06/385,330 1/29/85 4,497,149 06/264,788 2/05/85 
4,496,847 06/450,462 1/29/85 4,497,154 06/437,812 2/05/85 
4,496,848 06/456,052 1/29/85 4,497,161 06/395 ,665 2/05/85 
4,496,864 06/600,590 1/29/85 4,497,165 06/550,185 2/05/85 
4,496,865 06/407,532 1/29/85 4,497,169 06/503,148 2/05/85 
4,496,868 06/486,181 1/29/85 4,497,171 06/333,502 2/05/85 
4,496,870 06/459,577 1/29/85 4,497,173 06/596,649 2/05/85 
4,496,872 06/365,384 1/29/85 4,497,174 06/460,597 2/05/85 
4,496,873 06/385,254 1/29/85 4,497,176 06/494,508 2/05/85 
4,496,876 06/422,122 1/29/85 4,497,177 06/547,479 2/05/85 
4,496,877 06/366,024 1/29/85 4,497,185 06/536,046 2/05/85 
4,496,878 06/367,911 1/29/85 4,497,187 06/446,581 2/05/85 
4,496,882 06/446,529 1/29/85 4,497,188 06/45 1,969 2/05/85 
4,496,885 06/497,505 1/29/85 4,497,191 06/469,017 2/05/85 
4,496,887 06/469,783 1/29/85 4,497,192 06/45 1,700 2/05/85 
4,496,888 06/454,660 1/29/85 4,497,193 06/360,466 2/05/85 
4,496,892 06/586, 167 1/29/85 4,497,200 06/484,078 2/05/85 
4,496,896 06/484,769 1/29/85 4,497,205 06/450,648 2/05/85 
4,496,910 06/384,504 1/29/85 4,497,206 06/474,765 2/05/85 
4,496,911 g 06/534,663 1/29/85 4,497,209 06/5 13,059 2/05/85 
4,496,913 06/444,136 1/29/85 4,497,211 06/492,748 2/05/85 
4,496,915 06/566,861 1/29/85 4,497,221 06/386,643 2/05/85 
4,496,924 06/402,344 1/29/85 4,497,223 06/465,664 2/05/85 
4,496,929 06/483,908 1/29/85 4,497,227 06/461 ,438 2/05/85 
4,496,932 06/600,521 1/29/85 4,497,229 06/421,531 2/05/85 
4,496,933 06/584,173 1/29/85 4,497,230 06/370,206 2/05/85 
4,496,936 06/385,134 1/29/85 4,497,231 06/465,165 2/05/85 
4,496,937 06/485,135 1/29/85 4,497,232 06/489,835 2/05/85 
4,496,940 06/339,686 1/29/85 4,497,233 06/500,843 2/05/85 
4,496,941 06/337,719 1/29/85 4,497,235 06/463, 138 2/05/85 
4,496,943 06/442,544 1/29/85 4,497,237 06/496, 132 2/05/85 
4,496,950 06/399,155 1/29/85 4,497,242 06/347,752 2/05/85 
4,496,952 06/420,48 1 1/29/85 4,497,245 06/513,594 2/05/85 
4,496,956 06/399,526 1/29/85 4,497,248 06/559,852 2/05/85 
4,496,960 06/420,449 1/29/85 4,497,250 06/465 ,027 2/05/85 
4,496,961 06/376,68 1 1/29/85 4,497,253 06/237,395 2/05/85 
4,496,962 06/218,890 1/29/85 4,497,254 06/421,396 2/05/85 
4,496,966 06/437,888 1/29/85 4,497,261 06/508,255 2/05/85 
4,496,969 06/452,188 1/29/85 4,497,279 06/470,051 2/05/85 
4,496,970 06/293,038 1/29/85 4,497,280 06/568,886 2/05/85 
4,496,974 06/393,775 1/29/85 4,497,283 06/553,443 2/05/85 
4,496,979 06/554,446 1/29/85 4,497,284 06/413,239 2/05/85 
4,496,980 06/409,629 1/29/85 4,497,287 06/377,815 2/05/85 
4,496,990 06/401,545 1/29/85 4,497,289 06/501,916 2/05/85 
4,496,991 06/365,983 1/29/85 4,497,290 06/483,717 2/05/85 
4,496,996 06/368,813 1/29/85 4,497,295 06/552,199 2/05/85 
4,497,005 06/379,635 1/29/85 4,497,297 06/634,584 2/05/85 
4,497,008 06/387,918 1/29/85 4,497,307 06/576,721 2/05/85 
4,497,009 06/568,150 1/29/85 4,497,309 06/380,931 2/05/85 
4,497,019 06/378,958 1/29/85 4,497,310 06/579,259 2/05/85 
4,497,023 06/439,125 1/29/85 4,497,313 06/446,602 2/05/85 
4,497,024 06/280,713 1/29/85 4,497,314 06/446,482 2/05/85 
4,497,033 06/421,142 1/29/85 4,497,316 06/394,445 2/05/85 
4,497,042 06/533,473 1/29/85 4,497,317 06/443,744 2/05/85 
4,497,059 06/372,734 1/29/85 4,497,327 06/413,482 2/05/85 
4,497,065 06/397 ,258 1/29/85 4,497,328 06/532,373 2/05/85 
4,497,068 06/342,522 1/29/85 4,497,338 06/535,209 2/05/85 
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4,497,640 06/576,826 2/05/85 
4,497,341 06/525,130 2/05/85 4,497,642 06/507,598 2/05/85 
4,497,347 06/439,639 2105/85 4,497,646 06/410,386 2105/85 
4,497,358 06/443,920 2105/85 4,497,649 06/524,512 2105/85 
4,497,361 06/273,355 2105/85 4,497,653 06/385,191 2/05/85 
4,497,363 06/372,539 2105/85 4,497,655 06/547,870 2105/85 
4,497,369 06/319,179 2105/85 4,497,659 524,707 2/05/85 
4,497,373 06/404,726 2/05/85 4,497,660 06/589,037 2/05/85 
4,497,382 06/478,486 2/05/85 4,497,665 06/455,327 2/05/85 
4,497,383 06/609,527 2/05/85 4,497,667 06/512,513 2/05/85 
4,497,388 06/327,131 2/05/85 4,497,669 06/516,019 2/05/85 
4,497,389 06/320,888 2/05/85 4,497,679 06/311,038 2/05/85 
4,497,392 06/480,108 2/05/85 4,497,687 06/563,683 2/05/85 
4,497,393 06/327,515 2/05/85 4,497,694 06/602,403 2/05/85 
4,497,395 06/350,571 2/05/85 4,497,704 06/574,231 2/05/85 
4,497,400 06/464,224 2/05/85 4,497,707 06/477 ,640 2/05/85 
4,497,409 06/453,203 2/05/85 4,497,709 06/414,807 2/05/85 
4,497,410 06/523,257 2/05/85 4,497,711 06/524,073 2/05/85 
4,497,419 06/576,315 2/05/85 4,497,712 06/541 ,924 2/05/85 
4,497,421 06/389,692 2/05/85 4,497,714 06/424,346 2/05/85 
4,497,422 06/507,091 2/05/85 4,497,715 06/404,794 2/05/85 
4,497,427 06/350,698 2/05/85 4,497,718 06/486,624 2/05/85 
4,497,428 06/302,121 2/05/85 4,497,738 06/358,431 2/05/85 
4,497,432 06/540,024 2/05/85 4,497,740 06/386,303 2/05/85 
4,497,433 06/534,186 2/05/85 4,497,743 06/278,304 2/05/85 
4,497,436 06/467,390 2/05/85 4,497,754 06/240,825 2/05/85 
4,497,440 06/433,241 2/05/85 4,497,760 06/471,519 2/05/85 
4,497,450 06/411,701 2/05/85 4,497,761 06/261 ,733 2/05/85 
4,497,452 06/557,948 2/05/85 4,497,764 06/428,832 2/05/85 
4,497,458 06/475 ,662 2/05/85 4,497,768 06/395,893 2/05/85 
4,497,460 06/478,747 2/05/85 4,497,769 06/377,773 2/05/85 
4,497,461 06/422,530 2/05/85 4,497,770 06/258,831 2/05/85 
4,497,468 06/37 1,656 2/05/85 4,497,771 06/472,702 2/05/85 
4,497,470 06/367,180 2/05/85 4,497,773 06/529,494 2/05/85 
4,497,476 06/472,043 2/05/85 4,497,776 06/531,179 2/05/85 
4,497,479 06/395,282 2/05/85 4,497,779 06/541,830 2/05/85 
4,497,482 06/403,908 2/05/85 4,497,783 06/405 ,469 2/05/85 
4,497,489 06/407,251 2/05/85 4,497,798 06/506,004 2/05/85 
4,497,492 06/440,991 2/05/85 4,497,799 06/3 19,755 2/05/85 
4,497,496 06/603,148 2/05/85 4,497,808 06/453,393 ' 2/05/85 
4,497,498 06/405,793 2/05/85 4,497,809 06/486,820 2/05/85 
4,497,501 06/313,411 2/05/85 4,497,810 06/541 ,834 2/05/85 
4,497,502 06/462,489 2/05/85 4,497,811 06/510,132 2/05/85 
4,497,503 06/465,819 2/05/85 4,497,813 06/378, 165 2/05/85 
4,497,505 06/436,664 2/05/85 4,497,815 06/455,863 2/05/85 
4,497,507 06/483,598 2/05/85 4,497,820 06/49 1,386 2/05/85 
4,497,511 06/403,655 2/05/85 4,497,822 06/484,773 2/05/85 
4,497,513 06/418,543 2/05/85 4,497,823 06/480,018 2/05/85 
4,497,522 06/492,125 2/05/85 4,497,824 06/571,417 2/05/85 
4,497,525 06/390,052 2/05/85 4,497,829 06/524,793 2/05/85 
4,497,527 06/430,556 2/05/85 4,497,831 06/429,444 2/05/85 
4,497,541 06/355,489 2/05/85 4,497,834 06/412,762 2/05/85 
4,497,547 06/367 ,807 2/05/85 4,497,835 06/456,986 2/05/85 
4,497,549 06/460,027 2/05/85 4,497,838 06/486,829 2/05/85 
4,497,553 06/489,272 2/05/85 4,497,841 06/475,501 2/05/85 
4,497,555 06/444,702 2/05/85 4,497,844 06/292,873 2/05/85 
4,497,556 06/448,272 2/05/85 4,497,851 06/43 1,232 2/05/85 
4,497,564 06/513,406 2/05/85 4,497,854 06/590,509 2/05/85 
4,497,565 06/419,215 2/05/85 4,497,856 06/452,195 2/05/85 
4,497,567 06/489,621 2/05/85 4,497,857 06/547 ,136 2/05/85 
4,497,570 06/463,099 2/05/85 4,497,858 06/530,760 2/05/85 
4,497,575 06/438, 102 2/05/85 4,497,863 06/587,154 2/05/85 
4,497,579 06/543,123 2/05/85 4,497,867 06/466,358 2/05/85 
4,497,592 06/326,330 2/05/85 4,497,869 06/476,014 2/05/85 
4,497,593 06/434,029 2/05/85 4,497,873 06/456, 147 2/05/85 
4,497,595 06/456,557 2/05/85 4,497,875 06/464,945 2/05/85 
4,497,598 06/443,117 2/05/85 4,497,876 06/475,735 2/05/85 
4,497,599 06/484,301 2/05/85 4,497,880 06/474,386 2/05/85 
4,497,603 06/392,705 2/05/85 4,497,883 06/489,872 2/05/85 
4,497,606 06/399,334 2/05/85 4,497,907 06/388,967 2/05/85 
4,497,609 06/327,936 2/05/85 4,497,910 06/402,673 2/05/85 
4,497,616 06/493,070 2/05/85 4,497,912 06/621,270 2/05/85 
4,497,618 06/530,951 2/05/85 4,497,913 06/499,651 2/05/85 
4,497,619 06/458,787 2/05/85 4,497,929 06/399 ,404 2/05/85 
4,497,632 06/482,428 2/05/85 4,497,939 06/561 ,429 2/05/85 
4,497,636 06/522,277 2/05/85 4,497,940 06/561,435 2/05/85 
4,497,637 06/443,335 2/05/85 4,497,941 06/429,481 2/05/85 
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Patent Number Serial Number Issue Date 4,498,267 06/445 ,060 2/12/85 

4,498,269 06/446,000 2/12/85 
4,497,943 06/487,203 2/05/85 4,498,270 06/367,393 2/12/85 
4,497,948 06/561,431 2/05/85 4,498,272 06/380,211 2/12/85 
4,497,949 06/388, 167 2/05/85 4,498,275 06/280,813 2/12/85 
4,497,950 06/536,788 2/05/85 4,498,279 06/569,391 2/12/85 
4,497,951 06/487 ,336 2/05/85 4,498,280 06/569,392 2/12/85 
4,497,954 06/551,965 2/05/85 4,498,287 06/427,250 2/12/85 
4,497,959 06/463,176 2/05/85 4,498,290 06/279,120 2/12/85 
4,497,966 06/529,910 2/05/85 4,498,291 06/539,381 2/12/85 
4,497,968 06/598,955 2/05/85 4,498,296 06/525,907 2/12/85 
4,497,971 06/552,557 2/05/85 4,498,297 06/370, 132 2/12/85 
4,497,972 06/540,931 2/05/85 4,498,303 06/511,270 2/12/85 
4,497,976 06/466,628 2/05/85 4,498,305 06/547,313 2/12/85 
4,497,980 06/505,428 2/05/85 4,498,307 06/493,704 2/12/85 
4,497,994 06/465,317 2/05/85 4,498,317 06/349,805 2/12/85 
4,497,996 06/459,019 2/05/85 4,498,322 06/355,754 2/12/85 
4,497,999 06/467,049 2/05/85 4,498,323 06/426,064 2/12/85 
4,498,007 06/390,869 2/05/85 4,498,324 06/477 ,326 2/12/85 
4,498,011 06/261 ,750 2/05/85 4,498,325 06/426,472 2/12/85 
4,498,019 06/500,268 2/05/85 4,498,330 06/376,519 2/12/85 
4,498,026 06/462,450 2/05/85 4,498,332 06/543,183 2/12/85 
4,498,028 06/306,449 2/05/85 4,498,333 06/500,044 2/12/85 
4,498,032 06/397,605 2/05/85 4,498,335 06/436,519 2/12/85 
4,498,033 06/405,702 2/05/85 4,498,337 06/470,270 2/12/85 
4,498,035 06/562,037 2/05/85 4,498,339 06/548,384 2/12/85 
4,498,037 06/345,801 2/05/85 4,498,341 06/425,577 2/12/85 
4,498,044 06/377,070 2/05/85 4,498,351 06/563,573 2/12/85 
4,498,051 06/28 1,638 2/05/85 4,498,353 06/424,651 2/12/85 
4,498,061 06/355,116 2/05/85 4,498,355 06/37 1,034 2/12/85 
4,498 064 06/439,112 2/05/85 4,498,356 06/379,549 2/12/85 
4,498,065 06/357,818 2/05/85 4,498,359 06/324,711 2/12/85 
4,498,068 06/448,959 2/05/85 4,498,361 06/488,233 2/12/85 
4,498,070 06/509,359 2/05/85 4,498,362 06/525,820 2/12/85 
4,498,077 06/497,441 2/05/85 4,498,367 06/429,247 2/12/85 
4,498,078 . 06/336,944 2/05/85 4,498,368 06/539,503 2/12/85 
4,498,080 06/552,502 2/05/85 4,498,371 06/392,629 2/12/85 
4,498,081 06/287,757 2/05/85 4,498,373 06/485,746 2/12/85 
4,498,087 06/387,547 2/05/85 4,498,378 06/529,522 2/12/85 
4,498,101 06/452,162 2/05/85 4,498,379 06/564,842 2/12/85 
4,498,104 06/382,385 2/05/85 4,498,380 06/48 1,646 2/12/85 
4,498,111 06/401 ,043 2/05/85 4,498,381 06/518,014 2/12/85 
4,498,115 06/399,032 2/05/85 4,498,385 06/410,362 2/12/85 
4,498,116 06/570,926 2/05/85 4,498 388 06/606,650 2/12/85 
4,498,117 06/555,234 2/05/85 4,498,394 06/439,026 2/12/85 
4,498,120 06/57 1,637 2/05/85 4,498,402 06/503,727 2/12/85 
4,498,121 06/457,605 2/05/85 4,498,404 06/418,389 2/12/85 
4,498,124 06/392,337 2/05/85 4,498,406 06/479,529 2/12/85 
4,498,125 06/427,147 2/05/85 4,498,408 06/398,884 2/12/85 
4,498,127 06/444,525 2/05/85 4,498,411 06/372,565 2/12/85 
4,498,134 06/342,671 2/05/85 4,498,419 06/434,979 2/12/85 
4,498,139 06/309,938 2/05/85 4,498,421 06/399,832 2/12/85 
4,498,143 06/320,540 2/05/85 4,498,422 06/547,445 2/12/85 
4,498,148 06/469,051 2/05/85 4,498,428 06/598,610 2/12/85 
4,498,153 06/356,641 2/05/85 4,498,434 06/508,943 2/12/85 
4,498,167 06/353,695 2/05/85 4,498,435 06/434,598 2/12/85 
4,498,176 06/347,787 2/05/85 4,498,441 06/308,708 2/12/85 
4,498,179 06/403,439 2/05/85 4,498,447 06/539,647 2/12/85 
4,498,181 06/534,399 2/05/85 4,498,456 06/564,679 2/12/85 
4,498,183 06/375,750 2/05/85 4,498,459 06/446,572 2/12/85 
4,498,190 06/539,177 2/05/85 4,498,460 06/566,062 2/12/85 
4,498,196 06/402,368 2/05/85 4,498,463 06/339,148 2/12/85 
4,498,200 06/403,541 2/12/85 4,498,464 06/390,235 2/12/85 
4,498,209 06/479,001 2/12/85 4,498,465 06/385 ,446 2/12/85 
4,498,210 06/556,275 2/12/85 4,498,470 06/448,335 2/12/85 
4,498,220 06/410,724 2/12/85 4.498.473 06/432,568 2/12/85 
4,498,221 06/523,801 2/12/85 4,498,475 06/412,230 2/12/85 
4,498,231 06/526,770 2/12/85 4,498,484 06/400,235 2/12/85 
4,498,232 06/374,286 2/12/85 4,498,491 06/502,030 2/12/85 
4,498,234 06/459,68 1 2/12/85 4,498,504 06/421,730 2/12/85 
4,498,236 06/421,301 2/12/85 4,498,507 06/508,8 12 2/12/85 
4,498,238 06/429,949 2/12/85 4,498,512 06/404,446 2/12/85 
4,498,240 06/493,918 2/12/85 4,498,520 06/343.817 2/12/85 
4,498,245 06/509,663 2/12/85 4,498,531 06/432,179 2/12/85 
4,498,247 06/632,550 2/12/85 4,498,536 06/538,118 2/12/85 
4,498,254 06/375,856 2/12/85 4,498,537 06/452,854 2/12/85 
4,498,261 06/328,189 2/12/85 4,498,544 06/540,094 2/12/85 
4,498,263 06/420,408 2/12/85 4,498,555 06/480,411 2/12/85 
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4,498,821 06/478,058 2/12/85 
4,498,556 06/466,501 2/12/85 4,498,823 06/428,433 2/12/85 
4,498,558 06/443,718 2/12/85 4,498,830 06/523,996 2/12/85 
4,498,571 06/386,67 1 2/12/85 4,498,832 06/380,852 2/12/85 
4,498,572 06/327,517 2/12/85 4,498,834 06/445,606 2/12/85 
4,498,575 06/588,199 2/12/85 4,498,839 06/502,051 2/12/85 
4,498,576 06/37 1,002 2/12/85 4,498,845 06/503,711 2/12/85 
4,498,579 06/624,721 2/12/85 4,498,848 06/479,148 2/12/85 
4,498,581 06/540,377 2/12/85 4,498,851 06/477 ,630 2/12/85 
4,498,583 06/528,398 2/12/85 4,498,857 06/556,983 2/12/85 
4,498,585 06/565,066 2/12/85 4,498,859 06/483 886 2/12/85 
4,498,586 06/465,642 2/12/85 4,498,863 06/496,337 2/12/85 
4,498,587 06/592,952 2/12/85 4,498,878 06/413,283 2/12/85 
4,498,594 06/417,046 2/12/85 4,498,879 06/462,213 2/12/85 
4,498,595 06/424,901 2/12/85 4,498,883 06/514,440 2/12/85 
4,498,596 06/498,992 2/12/85 4,498,889 06/511,624 2/12/85 
4,498,599 06/523,447 2/12/85 4,498,893 06/343,451 2/12/85 
4,498,600 06/497,763 2/12/85 4,498,897 06/546, 126 2/12/85 
4,498,602 06/559,485 2/12/85 4,498,901 06/403,383 2/12/85 
4,498,603 06/417,925 2/12/85 4,498,907 06/393,913 2/12/85 
4,498,604 06/401 ,652 2/12/85 4,498,908 06/606,562 2/12/85 
4,498,606 06/442,632 2/12/85 4,498,909 06/438 ,652 2/12/85 
4,498,614 06/507,132 2/12/85 4,498,912 06/444,318 2/12/85 
4,498,615 06/526,552 2/12/85 4,498,916 06/508,638 2/12/85 
4,498,619 06/544,866 2/12/85 4,498,922 06/401 ,355 2/12/85 
4,498 623 06/339,306 2/12/85 4,498,935 06/282,480 2/12/85 
4,498,626 06/534,964 2/12/85 4,498,939 06/455,338 2/12/85 
4,498,627 06/412,956 2/12/85 4,498,940 06/528,728 2/12/85 
4,498,628 06/285,089 2/12/85 4,498,949 06/418,715 2/12/85 
4,498,630 06/413,106 2/12/85 4,498,951 06/423,206 2/12/85 
4,498,632 06/418,623 2/12/85 4,498,958 06/491 ,617 2/12/85 
4,498,639 06/419,468 2/12/85 4,498,959 06/363,821 2/12/85 
4,498,645 06/437,215 2/12/85 4,498,961 06/277,531 2/12/85 
4,498,648 06/507,964 2/12/85 4,498,964 06/502,860 2/12/85 
4,498,652 06/518,550 2/12/85 4,498,969 06/552,820 2/12/85 
4,498,659 06/484,063 2/12/85 4,498,976 06/368,548 2/12/85 
4,498,663 06/535,034 2/12/85 4,498,979 06/530,906 2/12/85 
4,498,666 06/438,962 2/12/85 4,498,981 06/592,537 2/12/85 
4,498,670 06/409,411 2/12/85 4,498,994 06/413,575 2/12/85 
4,498,671 06/492,369 2/12/85 4,498,996 06/541 ,266 2/12/85 
4,498,672 06/542,479 2/12/85 4,499,001 06/585,654 2/12/85 
4,498,675 06/488,173 2/12/85 4,499,003 06/344,986 2/12/85 
4,498,676 06/606, 160 2/12/85 4,499,006 06/501 ,674 2/12/85 
4,498,677 06/477,819 2/12/85 4,499,007 06/449,028 2/12/85 
4,498,682 06/442,408 2/12/85 4,499,011 06/607,905 2/12/85 
4,498,686 06/586,180 2/12/85 4,499,012 06/376, 168 2/12/85 
4,498,687 06/335,523 2/12/85 4,499,018 06/434,470 2/12/85 
4,498,692 06/529,149 2/12/85 4,499,022 06/393,413 2/12/85 
4,498,696 06/501,281 2/12/85 4,499,024 06/545,021 2/12/85 
4,498,697 06/377 ,006 2/12/85 4,499,037 06/504,542 2/12/85 
4,498,703 06/38 1,560 2/12/85 4,499,039 06/335,543 2/12/85 
4,498,705 06/474,270 2/12/85 4,499,042 06/48 1,960 2/12/85 
4,498,706 06/523,486 2/12/85 4,499,050 06/501,265 2/12/85 
4,498,710 06/475,524 2/12/85 4,499,051 06/501 ,266 2/12/85 
4,498,713 06/436,520 2/12/85 4,499,056 06/545 ,942 2/12/85 
4,498,718 06/614,376 2/12/85 4,499,059 06/552,240 2/12/85 
4,498,726 06/561,159 2/12/85 4,499,062 06/499,037 2/12/85 
4,498,731 06/480,318 2/12/85 4,499,063 06/536,240 2/12/85 
4,498,732 06/38 1,825 2/12/85 4,499,065 06/489,898 2/12/85 
4,498,752 06/48 1,047 2/12/85 4,499,077 06/471,011 2/12/85 
4,498,758 06/498,157 2/12/85 4,499,080 06/488,712 2/12/85 
4,498,768 06/349, 128 2/12/85 4,499,085 06/490,223 2/12/85 
4,498,771 06/374,135 2/12/85 4,499,089 06/608,828 2/12/85 
4,498,773 06/49 1,496 2/12/85 4,499,093 06/458,262 2/12/85 
4,498,776 06/410,401 2/12/85 4,499,094 06/482,082 2/12/85 
4,498,783 06/42 1,968 2/12/85 4,499,098 06/514,073 2/12/85 
4,498,784 06/394,922 2/12/85 4,499,103 06/476,002 2/12/85 
4,498,785 06/432,128 2/12/85 4,499,106 06/496,457 2/12/85 
4,498,787 06/636,174 2/12/85 4,499,107 06/435,291. 2/12/85 
4,498,789 06/436,401 2/12/85 4,499,114 06/620, 164 2/12/85 
4,498,793 06/493,818 2/12/85 4,499,122 06/528,318 2/12/85 
4,498,799 06/293,180 2/12/85 4,499,123 06/49 1,022 2/12/85 
4,498,805 06/556,004 2/12/85 4,499,127 06/284,939 2/12/85 
4,498,806 06/513,061 2/12/85 4,499,132 06/228,358 2/12/85 
4,498,813 06/269,968 2/12/85 4,499,136 06/503,221 2/12/85 
4,498,814 06/418,011 2/12/85 4,499,140 06/586,116 2/12/85 
4,498,815 06/434,673 2/12/85 4,499,150 06/480, 152 2/12/85 
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4,499,495 06/401 ,449 2/12/85 
4,499,156 06/477,793 2/12/85 4,499, 501 06/413,858 2/12/85 
4,499,161 06/488,358 2/12/85 4,499,503 06/358,733 2/12/85 
4,499,173 06/491,814 2/12/85 4,499,506 06/352,305 2/12/85 
4,499,178 06/388,336 2/12/85 4,499,524 06/549,112 2/12/85 
4,499,179 06/468,398 2/12/85 4,499,525 06/331,432 2/12/85 
4,499,190 06/490,551 2/12/85 4,499,527 06/498,637 2/12/85 
4,499,195 06/452,839 2/12/85 4,499,528 06/533,482 2/12/85 
4,499,197 06/361 ,426 2/12/85 4,499,532 06/477,985 2/12/85 
4,499,199 06/517,110 2/12/85 4,499,552 06/336,128 2/12/85 
4,499,201 06/496, 147 2/12/85 4,499,564 06/341 ,982 2/12/85 
4,499,204 06/567,659 2/12/85 4,499,566 06/226,668 2/12/85 
4,499,205 06/482,533 2/12/85 4,499,579 06/474,070 2/12/85 
4,499,218 06/270,386 2/12/85 4,499,582 06/329,267 2/12/85 
4,499,220 06/379,847 2/12/85 4,499,584 06/499,030 2/12/85 
4,499,227 06/557,514 2/12/85 4,499,588 06/402,428 2/12/85 
4,499,231 06/477,754 2/12/85 4,499,591 06/442,318 2/12/85 
4,499,240 06/554,665 2/12/85 4,499,593 06/516,745 2/12/85 
4,499,242 06/456,433 2/12/85 4.499.601 06/434,868 2/12/85 
4,499,258 06/615,507 2/12/85 4,499,603 06/478,070 2/12/85 
4,499,260 06/440,656 2/12/85 4,499,606 06/453,470 2/12/85 
4,499,263 06/495,541 2/12/85 4,499,608 06/457,531 2/12/85 
4,499,266 06/48 1,122 2/12/85 4,499,619 06/478,336 2/19/85 
4,499,268 06/466,454 2/12/85 4,499 623 06/572,715 2/19/85 
4,499,269 06/486,795 2/12/85 4,499,628 06/502,700 2/19/85 
4,499,272 06/409,798 2/12/85 4,499,634 06/485,967 2/19/85 
4,499,276 06/475,017 2/12/85 4,499,635 06/473,455 2/19/85 
4,499,277 06/475,020 2/12/85 4,499,638 06/430,288 2/19/85 
4,499,282 06/516,147 2/12/85 4,499,639 06/372,132 2/19/85 
4,499,290 06/544,517 2/12/85 4,499,643 06/510,119 2/19/85 
4,499,299 06/447 ,467 2/12/85 4,499,645 06/495,110 2/19/85 
4,499,300 06/566,007 2/12/85 4,499,646 06/511,438 2/19/85 
4,499,303 06/536,218 2/12/85 4,499,647 06/415,282 2/19/85 
4,499,307 06/582,755 2/12/85 4,499,653 06/548,547 2/19/85 
4,499,309 06/467,715 2/12/85 4,499,659 06/435,004 2/19/85 
4,499,314 06/605, 166 2/12/85 4,499,669 06/430,940 2/19/85 
4,499,316 06/596,598 2/12/85 4,499,675 06/458,677 2/19/85 
4,499,328 06/539,213 2/12/85 4,499,678 06/505,825 2/19/85 
4,499,335 06/457,898 2/12/85 4,499,682 06/420,036 2/19/85 
4,499,337 06/404,699 2/12/85 4,499,683 06/535,499 2/19/85 
4,499,339 06/444,460 2/12/85 4,499,684 06/587,186 2/19/85 
4,499,340 06/49 1,293 2/12/85 4,499,688 06/336,517 2/19/85 
4,499,353 06/470,067 2/12/85 4,499,694 06/504,725 2/19/85 
4,499,358 06/593,988 2/12/85 4,499,699 06/480,400 2/19/85 
4,499,360 06/5 13,020 2/12/85 4,499,702 06/334,716 2/19/85 
4,499,364 06/440,221 2/12/85 4,499,704 06/542,921 2/19/85 
4,499,365 06/574,365 2/12/85 4,499,706 06/496, 168 2/19/85 
4,499,367 06/501 ,903 2/12/85 4,499,708 06/326,087 2/19/85 
4,499,371 06/429,766 2/12/85 4,499,711 06/585,674 2/19/85 
4,499,376 06/532,294 2/12/85 4,499,718 06/509,244 2/19/85 
4,499,377 06/426,980 2/12/85 4,499,725 06/509,191 2/19/85 
4,499,380 06/435,817 2/12/85 4,499,726 06/558,478 2/19/85 
4,499,381 06/463,812 2/12/85 4,499,727 06/479,469 2/19/85 
4,499,383 06/368,511 2/12/85 4,499,735 06/578,304 2/19/85 
4,499,395 06/498 ,336 2/12/85 4,499,741 06/379,642 2/19/85 
4,499,401 06/47 1,609 2/12/85 4,499,745 06/229,499 2/19/85 
4,499,405 06/265,462 2/12/85 4,499,747 06/457 ,287 2/19/85 
4,499,407 06/459,797 2/12/85 4,499,751 06/481,148 2/19/85 
4,499,417 06/436,806 2/12/85 4,499,753 06/501 ,313 2/19/85 
4,499,420 06/345,420 2/12/85 4,499,758 06/447,577 2/19/85 
4,499,423 06/328,506 2/12/85 4,499,760 06/466,724 2/19/85 
4,499,425 06/404,959 2/12/85 4,499,762 06/514,374 2/19/85 
4,499,427 06/392,099 2/12/85 4,499,764 06/416,698 2/19/85 
4,499,435 06/428,980 2/12/85 4,499,769 06/48 1,973 2/19/85 
4,499,439 06/487,649 2/12/85 4,499,770 06/400,571 2/19/85 
4,499,443 06/575,598 2/12/85 4,499,776 06/472,130 2/19/85 
4,499,447 06/505 ,334 2/12/85 4,499,777 06/471,769 2/19/85 
4,499,450 06/350,974 2/12/85 4,499,782 06/426,127 2/19/85 
4,499,456 06/323,660 2/12/85 4,499,784 06/323,640 2/19/85 
4,499,467 06/368,482 2/12/85 4,499,788 06/402,297 2/19/85 
4,499,468 06/370,234 2/12/85 4,499,795 06/535,321 2/19/85 
4,499,475 06/319,520 2/12/85 4,499,800 06/48 1,548 2/19/85 
4,499,481 06/532,122 2/12/85 4,499,803 06/539,807 2/19/85 
4,499,483 06/603,983 2/12/85 4,499,809 06/512,219 2/19/85 
4,499,485 06/543,787 2/12/85 4,499,810 06/506,218 2/19/85 
4,499,486 06/379,945 2/12/85 4,499,811 06/540,237 2/19/85 
4,499,490 06/376,326 2/12/85 4,499,813 06/437,448 2/19/85 
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4,500,113 06/5 18,945 2/19/85 
4,499,817 06/473,347 2/19/85 4,500,122 06/5 11,587 2/19/85 
4,499,824 06/531,150 2/19/85 4,500,123 06/5 16,473 2/19/85 
4,499,828 06/500, 112 2/19/85 4,500,124 06/457,235 2/19/85 
4,499,829 06/473,177 2/19/85 4,500,129 06/473,797 2/19/85 
4,499,830 06/280,585 2/19/85 4,500,130 06/455,566 2/19/85 
4,499,833 06/451,516 2/19/85 4,500,134 06/404,693 2/19/85 
4,499,835 06/493,989 2/19/85 4,500,137 06/341 ,542 2/19/85 
4,499,843 06/298, 133 2/19/85 4,500,140 06/545,682 2/19/85 
4,499,848 06/562,935 2/19/85 4,500,142 06/503,626 2/19/85 
4,499,859 06/495,584 2/19/85 4,500,145 06/459,768 2/19/85 
4,499,861 06/55 1,264 2/19/85 4,500,148 06/462,580 2/19/85 
4,499,862 06/551,265 2/19/85 4,500,150 06/391,114 2/19/85 
4,499,863 06/439, 154 2/19/85 4,500,163 06/288,085 2/19/85 
4,499,867 06/610,109 2/19/85 4,500,165 06/364 ,649 2/19/85 
4,499,870 06/488 ,688 2/19/85 4,500,166 06/398 ,640 2/19/85 
4,499,872 06/456,612 2/19/85 4,500,169 06/397,819 2/19/85 
4,499,874 06/586,573 2/19/85 4,500,173 06/490,621 2/19/85 
4,499,875 06/433,911 2/19/85 4,500,175 06/43 1,472 2/19/85 
4,499,879 06/489 ,696 2/19/85 4,500,182 06/453,481 2/19/85 
4,499,883 06/564,408 2/19/85 4,500,183 06/456, 103 2/19/85 
4,499,885 06/527,874 2/19/85 4,500,194 06/365,391 2/19/85 
4.499.893 06/426,370 2/19/85 4,500,205 06/465 ,683 2/19/85 
4,499,894 06/406,504 2/19/85 4,500,206 06/434,671 2/19/85 
4,499,897 06/472,934 2/19/85 4,500,208 06/388,860 2/19/85 
4,499,901 06/509,500 2/19/85 4,500,210 06/496,544 2/19/85 
4,499,904 06/469,036 2/19/85 4,500,212 06/627,128 2/19/85 
4,499,910 06/324,031 2/19/85 4,500,219 06/409,050 2/19/85 
4,499,923 06/592,217 2/19/85 4,500,224 06/516,453 2/19/85 
4,499,925 06/442,751 2/19/85 4,500,231 06/426,446 2/19/85 
4,499,926 06/549,729 2/19/85 4,500,237 06/520,286 2/19/85 
4,499,927 06/559,015 2/19/85 4,500,240 06/488,832 2/19/85 
4,499,930 06/470,800 2/19/85 4,500,242 06/455,106 2/19/85 
4,499,932 06/463,238 2/19/85 4,500,246 06/47 1,056 2/19/85 
4,499,942 06/496,676 2/19/85 4,500,247 06/58 1,423 2/19/85 
4,499,943 06/504,178 2/19/85 4,500,253 06/433,136 2/19/85 
4,499,947 06/560,264 2/19/85 4,500,261 06/477,545 2/19/85 
4,499,948 06/560,695 2/19/85 4,500,265 06/461 ,724 2/19/85 
4,499,949 06/502,817 2/19/85 4,500,267 06/552,400 2/19/85 
4,499,953 06/540,097 2/19/85 4,500,269 06/556,370 2/19/85 
4,499,957 06/443,231 2/19/85 4,500,281 06/403,979 2/19/85 
4,499,965 06/377 ,609 2/19/85 4,500,282 06/267 ,477 2/19/85 
4,499,966 06/468 ,392 2/19/85 4,500,284 06/532,857 2/19/85 
4,499,987 06/412,570 2/19/85 4,500,287 06/441 ,905 2/19/85 
4,499,988 06/49 1,239 2/19/85 4,500,289 06/405 ,427 2/19/85 
4,499,989 06/375,748 2/19/85 4,500,290 06/502,762 2/19/85 
4,499,993 06/461 ,534 2/19/85 4,500,295 06/498,337 2/19/85 
4,499,998 06/476,809 2/19/85 4,500,296 06/504,936 2/19/85 
4,500,001 06/555,164 2/19/85 4,500,297 06/429,309 2/19/85 
4,500,004 06/530,829 2/19/85 4,500,300 06/445 ,386 2/19/85 
4,500,006 06/605,221 2/19/85 4,500,304 06/468,918 2/19/85 
4,500,015 06/381,195 2/19/85 4,500,306 06/504,529 2/19/85 
4,500,016 06/450,333 2/19/85 4,500,307 06/3 14,205 2/19/85 
4,500,021 06/498,255 2/19/85 4,500,313 06/46 1,564 2/19/85 
4,500,026 06/3 13,283 2/19/85 4,500,317 06/501,531 2/19/85 
4,500,030 06/417,210 2/19/85 4,500,319 06/367,211 2/19/85 
4,500,035 06/506,384 2/19/85 4,500,322 06/432,903 2/19/85 
4,500,036 06/582,426 2/19/85 4,500,323 06/402,850 2/19/85 
4,500,037 06/383,157 2/19/85 4,500,324 06/507 ,866 2/19/85 
4,500,039 06/435,602 2/19/85 4,500,326 06/470,410 2/19/85 
4,500,040 06/386,935 2/19/85 4,500,340 06/443,523 2/19/85 
4,500,055 06/490,651 2/19/85 4,500,342 06/340,903 2/19/85 
4,500,056 06/425,714 2/19/85 4,500,344 06/474,873 2/19/85 
4,500,060 06/387 ,640 2/19/85 4,500,346 06/483,974 2/19/85 
4,500,061 06/499,918 2/19/85 4,500,349 06/518,775 2/19/85 
4,500,062 06/441 ,357 2/19/85 4,500,351 06/583,903 2/19/85 
4,500,066 06/579,295 2/19/85 4,500,355 06/536,928 2/19/85 
4,500,067 06/464,307 2/19/85 4,500,356 06/583,527 2/19/85 
4,500,068 06/480,983 2/19/85 4,500,358 06/484,723 2/19/85 
4,500,069 06/346,175 2/19/85 4,500,364 06/37 1,257 2/19/85 
4,500,074 06/550,374 2/19/85 4,500,369 06/561 ,206 2/19/85 
4,500,080 06/407 ,732 2/19/85 4,500,370 06/565,776 2/19/85 
4,500,086 06/445,878 2/19/85 4,500,374 06/400,382 2/19/85 
4,500,091 06/590,394 2/19/85 4,500,377 06/424,292 2/19/85 
4,500,093 06/412,110 2/19/85 4,500,378 06/482,990 2/19/85 
4,500,094 06/381,158 2/19/85 4,500,387 06/492,316 2/19/85 
4,500,100 06/633,800 2/19/85 4,500,397 06/478,556 2/19/85 
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4,500,701 06/563,294 2/19/85 
4,500,401 06/565,925 2/19/85 4,500,703 06/566,414 2/19/85 
4,500,406 06/560,602 2/19/85 4,500,711 06/218,554 2/19/85 
4,500,410 06/521,190 2/19/85 4,500,712 06/438,259 2/19/85 
4,500,415 06/461 ,294 2/19/85 4,500,717 06/479,400 2/19/85 
4,500,416 06/562,993 2/19/85 4,500,719 06/408,042 2/19/85 
4,500,417 06/453,970 2/19/85 4,500,722 06/418,061 2/19/85 
4,500,418 06/552,547 2/19/85 4,500,725 06/402,811 2/19/85 
4,500,419 06/552,541 2/19/85 4,500,731 06/435,464 2/19/85 
4,500,420 06/552,543 2/19/85 4,500,733 06/466, 182 2/19/85 
4,500,421 06/552,544 2/19/85 4,500,735 06/467,738 2/19/85 
4,500,422 06/552,542 2/19/85 4,500,747 06/480,258 2/19/85 
4,500,428 06/637,727 2/19/85 4,500,749 06/449,589 2/19/85 
4,500,429 06/572,043 2/19/85 4,500,758 06/510,526 2/19/85 
4,500,435 06/529,537 2/19/85 4,500,761 06/498,476 2/19/85 
4,500,437 06/422,276 2/19/85 4,500,769 06/473,666 2/19/85 
4,500,440 06/628,536 2/19/85 4,500,771 06/435,443 2/19/85 
4,500,448 06/541 ,275 2/19/85 4,500,773 06/325,384 2/19/85 
4,500,450 06/522,204 2/19/85 4,500,779 06/353,139 2/19/85 
4,500,452 06/621 ,795 2/19/85 4,500,785 06/382,329 2/19/85 
4,500,453 06/626,533 2/19/85 4,500,803 06/417,886 2/19/85 
4,500,454 06/446,825 2/19/85 4,500,814 06/505,986 2/19/85 
4,500,455 06/400,533 2/19/85 4,500,820 06/318,109 2/19/85 
4,500,456 06/453,384 2/19/85 4,500,823 06/469,876 2/19/85 
4,500,462 06/383,445 2/19/85 4,500,825 06/408,583 2/19/85 
4,500,465 06/392,818 2/19/85 4,500,828 06/493,763 2/19/85 
4,500,472 06/406,760 2/19/85 4,500,840 06/437,412 2/19/85 
4,500,474 06/387,467 2/19/85 4,500,842 06/363,699 2/19/85 
4,500,475 06/556,462 2/19/85 4,500,843 06/342,680 2/19/85 
4,500,476 06/428,034 2/19/85 4,500,853 06/590,899 2/19/85 
4,500,488 06/415,117 2/19/85 4,500,856 06/330,917 2/19/85 
4,500,491 06/533,913 2/19/85 4,500,857 06/469,333 2/19/85 
4,500,493 06/504,904 2/19/85 4,500,860 06/628,077 2/19/85 
4,500,494 06/560,771 2/19/85 4,500,862 06/467 ,947 2/19/85 
4,500,496 06/428,607 2/19/85 4,500,864 06/511,029 2/19/85 
4,500,500 06/5 16,025 2/19/85 4,500,867 06/619,719 2/19/85 
4,500,506 06/538,066 2/19/85 4,500,874 06/378,703 2/19/85 
4,500,516 06/436,019 2/19/85 4,500,877 06/464,976 2/19/85 
4,500,521 06/500,491 2/19/85 4,500,881 06/422,366 2/19/85 
4,500,522 06/516,391 2/19/85 4,500,887 06/428,762 2/19/85 
4,500,523 06/597,876 2/19/85 4,500,890 06/410,504 2/19/85 
4,500,529 06/492,534 2/19/85 4,500,894 06/466,890 2/19/85 
4,500,533 06/506,932 2/19/85 4,500,896 06/573,357 2/19/85 
4,500,537 06/494,216 2/19/85 4,500,897 06/509,067 2/19/85 
4,500,538 06/474,860 2/19/85 4,500,902 06/345,594 2/19/85 
4,500,539 06/5 14,067 2/19/85 4,500,916 06/365,546 2/19/85 
4,500,541 06/505,558 2/19/85 4,500,917 06/234,654 2/19/85 
4,500,543 06/383,632 2/19/85 4,500,920 06/394, 142 2/19/85 
4,500,545 06/588, 180 2/19/85 4,500,937 06/441,241 2/19/85 
4,500,548 06/358,407 2/19/85 4,500,943 06/448, 102 2/19/85 
4,500,554 06/466,309 2/19/85 4,500,951 06/335,689 2/19/85 
4,500,560 06/407,036 2/19/85 4,500,953 06/276,549 2/19/85 
4,500,562 06/47 1,393 2/19/85 4,500,962 06/534,266 2/19/85 
4,500,563 06/434,859 2/19/85 4,500,963 06/445,341 2/19/85 
4,500,571 06/426,604 2/19/85 4,500,968 06/393,457 2/19/85 
4,500,573 06/442,033 2/19/85 4,500,976 06/385,754 2/19/85 
4,500,574 06/463,767 2/19/85 4,500,980 06/295,499 2/19/85 
4,500,575 06/543,148 2/19/85 4,500,983 06/401 ,321 2/19/85 
4,500,601 06/527 ,332 2/19/85 4,500,989 06/404,039 2/19/85 
4,500,608 06/559,953 2/19/85 4,500,992 06/5 13,402 2/19/85 
4,500,611 06/286, 102 2/19/85 4,500,997 06/364,176 2/19/85 
4,500,614 06/499,884 2/19/85 4,500,998 06/410,955 2/19/85 
4,500,628 06/507,929 2/19/85 4,501,001 06/439,235 2/19/85 
4,500,631 06/520,829 2/19/85 4,501,008 06/385,078 2/19/85 
4,500,637 06/399,257 2/19/85 4,501,011 06/421,603 2/19/85 
4,500,644 06/562,770 2/19/85 4,501,014 06/570,413 2/19/85 
4,500,646 06/457,411 2/19/85 4,501,015 06/410,677 2/19/85 
4,500,648 06/488,321 2/19/85 4,501,020 06/420,894 2/19/85 
4,500,658 06/501,590 2/19/85 4,501,022 06/445,623 2/19/85 
4,500,663 06/478,609 2/19/85 4,501,026 06/522,807 2/26/85 
4,500,666 06/494,052 2/19/85 4,501,028 06/497,861 2/26/85 
4,500,673 06/553,566 2/19/85 4,501,033 06/497,005 2/26/85 
4,500,674 06/614,508 2/19/85 4,501,035 06/421 ,369 2/26/85 
4,500,680 06/551,389 2/19/85 4,501,036 06/450,023 2/26/85 
4,500,683 06/618,329 2/19/85 4,501,038 06/39 1,468 2/26/85 
4,500,685 06/545,287 2/19/85 4,501,041 06/499,260 2/26/85 
4,500,689 06/567 ,449 2/19/85 4,501,042 06/3 10,499 2/26/85 
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4,501,339 06/420,113 2/26/85 
4,501,047 06/457,769 2/26/85 4,501,341 06/406,557 2/26/85 
4,501,054 06/537,304 2/26/85 4,501,342 06/499,845 2/26/85 
4,501,055 06/566,780 2/26/85 4,501,345 06/557,791 2/26/85 
4,501,056 06/486,743 2/26/85 4,501,350 06/359,329 2/26/85 
4,501,059 06/367,810 2/26/85 4,501,352 06/480,035 2/26/85 
4,501,062 06/470,179 2/26/85 4,501,353 06/446,269 2/26/85 
4,501,068 06/484,899 2/26/85 4,501,358 06/546,482 2/26/85 
4,501,069 06/554,961 2/26/85 4,501,361 06/575,899 2/26/85 
4,501,070 06/572,826 2/26/85 4,501,370 06/307,864 2/26/85 
4,501,076 06/436,394 2/26/85 4,501,376 06/554,243 2/26/85 
4,501,081 06/428,431 2/26/85 4,501,380 06/431,251 2/26/85 
4,501,084 06/520,337 2/26/85 4,501,383 06/414,386 2/26/85 
4,501,088 06/455,748 2/26/85 4,501,388 06/606,953 2/26/85 
4,501,089 06/446,723 2/26/85 4,501,390 06/449,947 2/26/85 
4,501,091 06/422,818 2/26/85 4,501,391 06/576,775 2/26/85 
4,501,092 06/417,840 2/26/85 4,501,398 06/448,573 2/26/85 
4,501,094 06/443,168 2/26/85 4,501,399 06/284,895 2/26/85 
4,501,098 06/399,906 2/26/85 4,501,401 06/422,858 2/26/85 
4,501,101 06/439,315 2/26/85 4,501,402 06/463,502 2/26/85 
4,501,104 06/416,491 2/26/85 4,501,403 06/460,276 2/26/85 
4,501,110 06/589,344 2/26/85 4,501,406 06/513,918 2/26/85 
4,501,114 06/387,193 2/26/85 4,501,409 06/442,674 2/26/85 
4,501,122 06/526,461 2/26/85 4,501,411 06/528,586 2/26/85 
4,501,127 06/3 16,355 2/26/85 4,501,415 06/517,945 2/26/85 
4,501,128 06/374,936 2/26/85 4,501,422 06/446, 147 2/26/85 
4,501,132 06/283,509 2/26/85 4,501,427 06/582,571 2/26/85 
4,501,135 06/347,305 2/26/85 4,501,434 06/419,140 2/26/85 
4,501,139 06/526,920 2/26/85 4,501,438 06/283,982 2/26/85 
4,501,145 06/486,960 2/26/85 4,501,445 06/5 18,987 2/26/85 
4,501,146 06/461,283 2/26/85 4,501,451 06/435,932 2/26/85 
4,501,151 06/446,408 2/26/85- 4,501,457 06/450,67 1 2/26/85 
4,501,153 06/440,211 2/26/85 4,501,461 06/565,560 2/26/85 
4,501,155 06/509,219 2/26/85 4,501,473 06/347,758 2/26/85 
4,501,156 06/399,988 2/26/85 4,501,477 06/487,149 2/26/85 
4,501,162 06/468,567 2/26/85 4,501,489 06/47 1,724 2/26/85 
4,501,165 06/379,545 2/26/85 4,501,495 06/560,471 2/26/85 
4,501,166 06/391,889 2/26/85 4,501,497 06/406,626 2/26/85 
4,501,169 06/458,488 2/26/85 4,501,499 06/532,307 2/26/85 
4,501,179 06/415,978 2/26/85 4,501,512 06/328,450 2/26/85 
4,501,180 06/460,531 2/26/85 4,501,513 06/308,862 2/26/85 
4,501,183 06/603,906 2/26/85 4,501,518 06/448,667 2/26/85 
4,501,184 06/489,860 2/26/85 4,501,520 06/398,827 2/26/85 
4,501,187 06/470,749 2/26/85 4,501,521 06/365,633 2/26/85 
4,501,189 06/402,267 2/26/85 4,501,526 06/581,217 2/26/85 
4,501,196 06/441,759 2/26/85 4,501,528 06/595,714 2/26/85 
4,501,200 06/450,512 2/26/85 4,501,529 06/374,817 2/26/85 
4,501,201 06/370,180 2/26/85 4,501,532 06/657,038 2/26/85 
4,501,205 06/474,125 2/26/85 4,501,534 06/390,016 2/26/85 
4,501,208 06/530,314 2/26/85 4,501,535 06/417,680 2/26/85 
4,501,213 06/531,688 2/26/85 4,501,538 06/389,443 2/26/85 
4,501,227 06/580,769 2/26/85 4,501,539 06/557,466 2/26/85 
4,501,229 06/540, 139 2/26/85 4,501,541 06/511,497 2/26/85 
4,501,235 06/482,098 2/26/85 4,501,558 06/589,674 2/26/85 
4,501,238 06/49 1,032 2/26/85 4,501,561 06/513,717 2/26/85 
4,501,241 06/477,893 2/26/85 4,501,563 06/476,191 2/26/85 
4,501,246 06/397,712 2/26/85 4,501,565 06/499,563 2/26/85 
4,501,247 06/415,047 2/26/85 4,501,568 06/528,800 2/26/85 
4,501,249 06/488,453 2/26/85 4,501,570 06/450,743 2/26/85 
4,501,261 06/507,917 2/26/85 4,501,571 06/473,435 2/26/85 
4,501,263 06/364, 139 2/26/85 4,501,572 06/391,321 2/26/85 
4,501,265 06/452,421 2/26/85 4,501,573 06/395,719 2/26/85 
4,501,267 06/438,929 2/26/85 4,501,577 06/370,632 2/26/85 
4,501,272 06/437,474 2/26/85 4,501,588 06/434, 147 2/26/85 
4,501,276 06/399,073 2/26/85 4,501,590 06/507,411 2/26/85 
4,501,277 06/426, 133 2/26/85 4,501,592 06/521,904 2/26/85 
4,501,282 06/403,743 2/26/85 _ 4,501,595 06/613,925 2/26/85 
4,501,285 06/365,569 2/26/85 4,501,596 06/566,463 2/26/85 
4,501,308 06/494,945 2/26/85 4,501,597 06/627,134 2/26/85 
4,501,315 06/339,846 2/26/85 4,501,601 06/492,460 2/26/85 
4,501,318 06/428,189 2/26/85 4,501,603 06/480,535 2/26/85 
4,501,319 06/460,221 2/26/85 4,501,609 06/573,474 2/26/85 
4,501,323 06/453,064 2/26/85 4,501,610 06/582,709 2/26/85 
4,501,324 06/453,506 2/26/85 4,501,611 06/583, 107 2/26/85 
4,501,326 06/458,517 2/26/85 4,501,618 06/526,910 2/26/85 
4,501,327 06/487 ,238 2/26/85 4,501,623 06/432,921 2/26/85 
4,501,328 06/474,952 2/26/85 4,501,624 06/534,328 2/26/85 
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4,501,904 06/533,666 2/26/85 
4,501,628 06/578,894 2/26/85 4,501,905 06/555,754 2/26/85 
4,501,631 06/53 1,874 2/26/85 4,501,909 06/599,440 2/26/85 
4,501,635 06/510,158 2/26/85 4,501,910 06/434,048 2/26/85 
4,501,642 06/546,993 2/26/85 4,501,918 06/541 ,265 2/26/85 
4,501,651 06/490,904 2/26/85 4,501,921 06/442,710 2/26/85 
4,501,652 06/544,021 2/26/85 4,501,925 06/533,199 2/26/85 
4,501,653 06/5 16,446 2/26/85 4,501,930 06/476,557 2/26/85 
4,501,655 06/595,113 2/26/85 4,501,936 06/38 1,905 2/26/85 
4,501,657 06/462,850 2/26/85 4,501,937 06/474,939 2/26/85 
4,501,660 06/552,804 2/26/85 4,501,938 06/482,579 2/26/85 
4,501,663 06/286,420 2/26/85 4,501,948 06/408,076 2/26/85 
4,501,664 06/550,906 2/26/85 4,501,956 06/303,439 2/26/85 
4,501,668 06/558,534 2/26/85 4,501,957 06/445,915 2/26/85 
4,501,670 06/505,905 2/26/85 4,501,964 06/289 ,664 2/26/85 
4,501,674 06/413,647 2/26/85 4,501,979 06/413,054 2/26/85 
4,501,675 06/514,717 2/26/85 4,501,981 06/311,754 2/26/85 
4,501,676 06/464,723 2/26/85 4,501,982 06/47 1,700 2/26/85 
4,501,677 06/547,984 2/26/85 4,501,983 06/249,339 2/26/85 
4,501,687 06/325,992 2/26/85 4,501,988 06/364,466 2/26/85 
4,501,695 06/494,740 2/26/85 4,501,989 06/445,628 2/26/85 
4,501,700 06/47 1,354 2/26/85 4,501,990 06/563,001 2/26/85 
4,501,703 06/441,138 2/26/85 4,501,995 06/366,011 2/26/85 
4,501,713 06/504,543 2/26/85 4,501,999 06/403,641 2/26/85 
4,501,726 06/522,159 2/26/85 4,502,006 06/539,631 2/26/85 
4,501,732 06/390, 124 2/26/85 4,502,012 06/427,225 2/26/85 
4,501,734 06/354,289 2/26/85 4,502,015 06/364, 142 2/26/85 
4,501,735 06/558, 144 2/26/85 4,502,018 06/49 1,688 2/26/85 
4,501,739 06/449,945 2/26/85 4,502,019 06/448,656 2/26/85 
4,501,746 06/418,331 2/26/85 4,502,022 06/480, 159 2/26/85 
4,501,749 06/547,188 2/26/85 4,502,023 06/388,157 2/26/85 
4,501,750 06/420,257 2/26/85 4,502,027 06/545,102 2/26/85 
4,501,754 06/360,020 2/26/85 4,502,030 06/526,850 2/26/85 
4,501,755 06/441,889 2/26/85 4,502,037 06/392,245 2/26/85 
4,501,756 06/3 15,860 2/26/85 4,502,039 06/373,769 2/26/85 
4,501,762 06/235,822 2/26/85 4,502,040 06/391,291 2/26/85 
4,501,765 06/411,805 2/26/85 4,502,041 06/373,967 2/26/85 
4,501,771 06/350,969 2/26/85 4,502,042 06/359,378 2/26/85 
4,501,772 06/589,997 2/26/85 4,502,043 06/357,587 2/26/85 
4,501,777 06/42 1,607 2/26/85 4,502,045 06/405,572 2/26/85 
4,501,778 06/607,132 2/26/85 4,502,046 06/383,400 2/26/85 
4,501,785 06/516,335 2/26/85 4,502,049 06/413,142 2/26/85 
4,501,800 06/517,714 2/26/85 4,502,053 06/376,718 2/26/85 
4,501,805 06/564,250 2/26/85 4,502,054 06/392,664 2/26/85 
4,501,813 06/390,710 2/26/85 4,502,055 06/489,299 2/26/85 
4,501,816 06/429,044 2/26/85 4,502,059 06/409,803 2/26/85 
4,501,817 06/49 1,532 2/26/85 4,502,060 06/490,683 2/26/85 
4,501,819 06/561,750 2/26/85 4,502,067 06/509,068 2/26/85 
4,501,821 06/518,161 2/26/85 4,502,071 06/344,061 2/26/85 
4,501,823 06/567,181 2/26/85 4,502,072 06/345,925 2/26/85 
4,501,828 06/459,506 2/26/85 4,502,083 06/256,594 2/26/85 
4,501,830 06/568,358 2/26/85 4,502,084 06/497,460 2/26/85 
4,501,833 06/495,306 2/26/85 4,502,085 06/436,866 2/26/85 
4,501,835 06/549,833 2/26/85 4,502,091 06/581,732 2/26/85 
4,501,840 06/543,965 2/26/85 4,502,092 06/469,346 2/26/85 
4,501,841 06/463,365 2/26/85 4,502,093 06/420,904 2/26/85 
4,501,843 06/592,495 2/26/85 4,502,095 06/524,892 2/26/85 
4,501,846 06/509,747 2/26/85 4,502,096 06/521.986 2/26/85 
4,501,848 06/613,844 2/26/85 4,502,106 06/542,577 2/26/85 
4,501,849 06/613,848 2/26/85 4,502,107 06/419,495 2/26/85 
4,501,850 06/613,855 2/26/85 4,502,111 06/268,370 2/26/85 
4,501,854 06/551,388 2/26/85 4,502,112 06/284,341 2/26/85 
4,501,855 06/3 16,960 2/26/85 4,502,122 06/384,031 2/26/85 
4,501,858 06/59 1,994 2/26/85 4,502,129 06/505,486 2/26/85 
4,501,864 06/564,638 2/26/85 4,502,144 06/387,299 2/26/85 
4,501,870 06/614,223 2/26/85 4,502,145 06/492,496 2/26/85 
4,501,871 06/563,660 2/26/85 4,502,146 06/352,385 2/26/85 
4,501,872 06/462,573 2/26/85 4,502,156 06/556,675 3/05/85 
4,501,874 06/606,055 2/26/85 4,502,169 06/401 ,354 3/05/85 
4,501,880 06/567,083 2/26/85 4,502,170 06/384, 107 3/05/85 
4,501,881 06/365,808 2/26/85 4,502,174 06/452,553 3/05/85 
4,501,882 06/552,531 2/26/85 4,502,175 06/470,607 3/05/85 
4,501,889 06/38 1,233 2/26/85 4,502,179 06/534,532 3/05/85 
4,501,892 06/402,515 2/26/85 4,502,181 06/523,934 3/05/85 
4,501,894 06/352,256 2/26/85 4,502,183 06/460, 182 3/05/85 
4,501,898 06/384,809 2/26/85 4,502,191 06/504,301 3/05/85 
4,501,900 06/240,350 2/26/85 4,502,192 06/513,825 3/05/85 
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4,502,506 06/452,123 3/05/85 
4,502,195 06/427 ,407 3/05/85 4,502,509 06/573,041 3/05/85 
4,502,196 06/527,356 3/05/85 4,502,512 06/512,913 3/05/85 
4,502,197 06/477,832 3/05/85 4,502,516 06/492,181 3/05/85 
4,502,199 06/387 ,269 3/05/85 4,502,517 06/485,588 3/05/85 
4,502,230 06/431,974 3/05/85 4,502,519 06/478,778 3/05/85 
4,502,234 06/402,597 3/05/85 4,502,522 06/413,372 3/05/85 
4,502,235 06/566,116 3/05/85 4,502,532 06/593,963 3/05/85 
4,502,237 06/446,179 3/05/85 4,502,540 06/463,699 3/05/85 
4,502,239 06/452,936 3/05/85 4,502,542 06/532,589 3/05/85 
4,502,242 06/428,343 3/05/85 4,502,543 06/554,741 3/05/85 
4,502,253 06/407,656 3/05/85 4,502,545 06/510,625 3/05/85 
4,502,259 06/338,234 3/05/85 4,502,551 06/364,491 3/05/85 
4,502,261 06/382,805 3/05/85 4,502,552 06/461 ,216 3/05/85 
4,502,266 06/539,843 3/05/85 4,502,555 06/532,851 3/05/85 
4,502,267 06/369,013 3/05/85 4,502,557 06/429,970 3/05/85 
4,502,270 06/576,342 3/05/85 4,502,559 06/474,185 3/05/85 
4,502,271 06/589,843 3/05/85 4,502,561 06/445,952 3/05/85 
4,502,278 06/555,052 3/05/85 4,502,565 06/543,948 3/05/85 
4,502,282 06/5 13,868 3/05/85 4,502,569 06/370,208 3/05/85 
4,502,283 06/422,892 3/05/85 4,502,571 06/444,556 3/05/85 
4,502,288 06/413,374 3/05/85 4,502,572 06/528,328 3/05/85 
4,502,291 06/450,391 3/05/85 4,502,579 06/350,518 3/05/85 
4,502,296 06/593,375 3/05/85 4,502,583 06/448,019 3/05/85 
4,502,297 06/554,306 3/05/85 4,502,587 06/486, 112 3/05/85 
4,502,303 06/546,847 3/05/85 4,502,590 06/614,116 3/05/85 
4,502,305 06/470,907 3/05/85 4,502,592 06/417,662 3/05/85 
4,502,306 06/398,752 3/05/85 4,502,594 06/301,017 3/05/85 
4,502,310 06/253,524 3/05/85 4,502,598 06/323,647 3/05/85 
4,502,317 06/538,186 3/05/85 4,502,600 06/462,759 3/05/85 
4,502,320 06/400, 157 3/05/85 4,502,602 06/405,290 3/05/85 
4,502,321 06/477,228 3/05/85 4,502,604 06/520,995 3/05/85 
4,502,323 06/509,514 3/05/85 4,502,608 06/534,758 3/05/85 
4,502,328 06/406,874 3/05/85 4,502,612 06/414,878 3/05/85 
4,502,331 06/532,159 3/05/85 4,502,617 06/462, 160 3/05/85 
4,502,333 06/536,285 3/05/85 4,502,618 06/342,928 3/05/85 
4,502,339 06/418,063 3/05/85 4,502,628 06/458,385 3/05/85 
4,502,340 06/466,470 3/05/85 4,502,629 06/458,911 3/05/85 
4,502,342 06/349,033 3/05/85 4,502,632 06/558,568 3/05/85 
4,502,352 06/450,171 3/05/85 4,502,642 06/343,703 3/05/85 
4,502,356 06/362, 108 3/05/85 4,502,643 06/403,034 3/05/85 
4,502,362 06/532,355 3/05/85 4,502,644 06/286,599 3/05/85 
4,502,363 06/5 13,466 3/05/85 4,502,648 06/505,315 3/05/85 
4,502,365 06/414,291 3/05/85 4,502,656 06/464,123 3/05/85 
4,502,368 06/523,106 3/05/85 4,502,659 06/563,794 3/05/85 
4,502,373 06/478,542 3/05/85 4,502,669 06/522.530 3/05/85 
4,502,374 06/487,183 3/05/85 4,502,672 06/420,289 3/05/85 
4,502,383 06/475,283 3/05/85 4,502,681 06/290,711 3/05/85 
4,502,392 06/505,333 3/05/85 4,502,682 06/446,996 3/05/85 
4,502,400 06/438,803 3/05/85 4,502,687 06/497 ,424 3/05/85 
4,502,403 06/518,841 3/05/85 4,502,690 06/464, 157 3/05/85 
4,502,413 06/512,782 3/05/85 4,502,692 06/639,732 3/05/85 
4,502,417 06/618,568 3/05/85 4,502,694 06/567,959 3/05/85 
4,502,421 06/598,901 3/05/85 4,502,697 06/611,153 3/05/85 
4,502,423 06/555,194 3/05/85 4,502,698 06/633,045 3/05/85 
4,502,427 06/472,208 3/05/85 4,502,700 06/606,585 3/05/85 
4,502,429 06/433,262 3/05/85 4,502,704 06/435,256 3/05/85 
4,502,435 06/529,669 3/05/85 4,502,706 06/469,396 3/05/85 
4,502,440 06/605,067 3/05/85 4,502,717 06/501,881 3/05/85 
4,502,441 06/433,912 3/05/85 4,502,721 06/575,098 3/05/85 
4,502,444 06/5 15,695 3/05/85 4,502,727 06/397 ,608 3/05/85 
4,502,445 06/483,195 3/05/85 4,502,728 06/433,415 3/05/85 
4,502,447 06/542,066 3/05/85 4,502,730 06/497,874 3/05/85 
4,502,451 06/527,989 3/05/85 4,502,733 06/502,089 3/05/85 
4,502,455 06/524,433 3/05/85 4,502,734 06/391 ,585 3/05/85 
4,502,456 06/410,082 3/05/85 4,502,736 06/287,050 3/05/85 
4,502,458 06/459,217 3/05/85 4,502,740 06/409,950 3/05/85 
4,502,464 06/577,982 3/05/85 4,502,741 06/380,221 3/05/85 
4,502,466 06/556,685 3/05/85 4,502,746 06/362,053 3/05/85 
4,502,468 06/394,291 3/05/85 4,502,752 06/439,925 3/05/85 
4,502,469 06/402, 144 3/05/85 4,502,753 06/401 ,041 3/05/85 
4,502,476 06/409,091 3/05/85 4,502,756 06/43 1,865 3/05/85 
4,502,477 06/525,074 3/05/85 4,502,757 06/395,438 3/05/85 
4,502,481 06/466,375 3/05/85 4,502,759 06/465 ,636 3/05/85 
4,502,482 06/522,091 3/05/85 4,502,760 06/471,251 3/05/85 
4,502,490 06/314,413 3/05/85 4,502,765 06/377,952 3/05/85 
4,502,491 06/360,465 3/05/85 4,502,781 06/492, 182 3/05/85 
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4,503,109 06/488,938 3/05/85 
4,502,784 06/401 ,270 3/05/85 4,503,125 06/270,686 3/05/85 
4,502,788 06/541,148 3/05/85 4,503,127 06/558,350 3/05/85 
4,502,791 06/490,207 3/05/85 4,503,132 06/473,036 3/05/85 
4,502,793 06/443,989 3/05/85 4,503,133 06/613,196 3/05/85 
4,502,794 06/472,966 3/05/85 4,503,135 06/443,596 3/05/85 
4,502,796 06/616,587 3/05/85 4,503,141 06/592,485 3/05/85 
4,502,800 06/396,243 3/05/85 4,503,142 06/392,308 3/05/85 
4,502,805 06/511,919 3/05/85 4,503,143 06/410,157 3/05/85 
4,502,806 06/492,230 3/05/85 4,503,149 06/501 ,480 3/05/85 
4,502,809 06/297,798 3/05/85 4,503,151 06/443,646 3/05/85 
4,502,810 06/532,376 3/05/85 4,503,158 06/484,58 1 3/05/85 
4,502,811 06/474,646 3/05/85 4,503,162 06/591,731 3/05/85 
4,502,817 06/372,626 3/05/85 4,503,167 06/592,304 3/05/85 
4,502,822 06/467,425 3/05/85 4,503,170 06/400,526 3/05/85 
4,502,826 06/494,885 3/05/85 4,503,173 06/563,126 3/05/85 
4,502,827 06/5 19,026 3/05/85 4,503,176 06/454,939 3/05/85 
4,502,828 06/536,360 3/05/85 4,503,184 06/511,466 3/05/85 
4,502,830 06/304,267 3/05/85 4,503,188 06/506, 165 3/05/85 
4,502,833 06/434,554 3/05/85 4,503,195 06/317,019 3/05/85 
4,502,846 06/241,541 3/05/85 4,503,198 06/492,023 3/05/85 
4,502,848 06/427,652 3/05/85 4,503,199 06/576,064 3/05/85 
4,502,856 06/503,106 3/05/85 4,503,201 06/573,161 3/05/85 
4,502,862 06/571,011 3/05/85 4,503,206 06/452,393 3/05/85 
4,502,864 06/603,863 3/05/85 4,503,215 06/568,066 3/05/85 
4,502,868 06/423,939 3/05/85 4,503,219 06/489,558 3/05/85 
4,502,874 06/433,374 3/05/85 4,503,220 06/408,674 3/05/85 
4,502,877 06/502,742 3/05/85 4,503,222 06/57 1,405 3/05/85 
4,502,878 06/597,033 3/05/85 4,503,230 06/294,665 3/05/85 
4,502,881 06/593,772 3/05/85 4,503,235 06/474,410 3/05/85 
4,502,882 06/437,366 3/05/85 4,503,244 06/560,582 3/05/85 
4,502,883 06/361 ,561 3/05/85 4,503,245 06/548,364 3/05/85 
4,502,886 06/455,990 3/05/85 4,503,249 06/420,780 3/05/85 
4,502,890 06/439,980 3/05/85 4,503,252 06/441,777 3/05/85 
4,502,893 06/369, 164 3/05/85 4,503,256 06/390,415 3/05/85 
4,502,895 06/364,846 3/05/85 4,503,259 06/497,670 3/05/85 
4,502,903 06/616,897 3/05/85 4,503,261 06/400,690 3/05/85 
4,502,905 06/43 1,059 3/05/85 4,503,262 06/520,470 3/05/85 
4,502,918 06/385,286 3/05/85 4,503,263 06/414,434 3/05/85 
4,502,921 06/408 ,966 3/05/85 4,503,264 06/408,207 3/05/85 
4,502,922 06/537,404 3/05/85 4,503,273 06/427,219 3/05/85 
4,502,925 06/619,105 3/05/85 4,503,275 06/532,821 3/05/85 
4,502,928 06/559,602 3/05/85 4,503,276 06/569,065 3/05/85 
4,502,930 06/584,739 3/05/85 4,503,278 06/574,638 3/05/85 
4,502,934 06/499,789 3/05/85 4,503,286 06/510,331 3/05/85 
4,502,938 05/366,722 3/05/85 4,503,288 06/298, 105 3/05/85 
4,502,941 06/575,349 3/05/85 4,503,295 06/605,976 3/05/85 
4,502,946 06/594,131 3/05/85 4,503,299 06/404,493 3/05/85 
4,502,953 06/529,134 3/05/85 4,503,303 ] 06/472,033 3/05/85 
4,502,957 06/441 ,334 3/05/85 4,503,307 06/505,584 3/05/85 
4,502,960 06/562,354 3/05/85 4,503,308 06/372,965 3/05/85 
4,502,961 06/562,355 3/05/85 4,503,316 06/407,489 3/05/85 
4,502,962 06/416,952 3/05/85 4,503,317 06/548,790 3/05/85 
4,502,969 06/367,824 3/05/85 4,503,321 06/440,733 3/05/85 
4,502,980 06/442,396 3/05/85 4,503,326 06/528,257 3/05/85 
4,502,981 06/475,996 3/05/85 4,503,327 06/395, 162 3/05/85 
4,502,987 06/426,365 3/05/85 4,503,330 06/329,499 3/05/85 
4,502,988 06/521,197 3/05/85 4,503,336 06/388,010 3/05/85 
4,502,993 06/379,781 3/05/85 4,503,344 06/366,906 3/05/85 
4,502,994 06/448,116 3/05/85 4,503,358 06/384,053 3/05/85 
4,502,997 06/472,187 3/05/85 4,503,359 06/529,127 3/05/85 
4,503,010 06/5 13,479 3/05/85 4,503,365 06/433,396 3/05/85 
4,503,012 06/486,330 3/05/85 4,503,383 06/337,836 3/05/85 
4,503,015 06/543,122 3/05/85 4,503,392 06/285 ,556 3/05/85 
4,503,020 06/546,486 3/05/85 4,503,393 06/308,749 3/05/85 
4,503,022 06/410,199 3/05/85 4,503,397 06/389,212 3/05/85 
4,503,025 06/518,899 3/05/85 4,503,403 06/536,588 3/05/85 
4,503,027 06/518,720 3/05/85 4,503,409 06/454,311 3/05/85 
4,503,044 06/488 ,496 3/05/85 4,503,417 06/388, 124 3/05/85 
4,503,047 06/470,997 3/05/85 4,503,429 06/339,478 3/05/85 
4,503,050 06/500,410 3/05/85 4,503,433 06/330,293 3/05/85 
4,503,052 06/494,830 3/05/85 4,503,438 06/411,187 3/05/85 
4,503,057 06/474,402 3/05/85 4,503,449 06/416,725 3/05/85 
4,503,059 06/496,776 3/05/85 4,503,450 06/603,981 3/05/85 
4,503,061 06/515,799 3/05/85 4,503,451 06/404,264 3/05/85 
4,503,064 06/576,499 3/05/85 4,503,468 06/309,977 3/05/85 
4,503,075 06/441,101 3/05/85 4,503,473 06/475,454 3/05/85 
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4,503,775 06/478,925 3/12/85 
4,503,475 06/415,802 3/05/85 4,503,776 06/2 34,834 3/12/85 
4,503,476 06/551,502 3/05/85 4,503,778 06/341,961 3/12/85 
4,503,477 06/380,290 3/05/85 4,503,779 06/352,232 3/12/85 
4,503,480 06/467,526 3/05/85 4,503,782 06/484,434 3/12/85 
4,503,484 06/546,209 3/05/85 4,503,783 06/512,173 3/12/85 
4,503,487 06/541,250 3/05/85 4,503,786 06/457,869 3/12/85 
4,503,493 06/363,474 3/05/85 4,503,796 06/365,019 3/12/85 
4,503,498 06/389,926 3/05/85 4,503,799 06/372,666 3/12/85 
4,503,503 06/315,890 3/05/85 4,503,801 06/321,828 3/12/85 
4,503,510 06/557,968 3/05/85 4,503,802 06/466,492 3/12/85 
4,503,533 06/294,745 3/05/85 4,503,804 06/458,490 3/12/85 
4,503,538 06/390,291 3/05/85 4,503,812 06/358,546 3/12/85 
4,503,541 06/440,685 3/05/85 4,503,813 06/511,524 3/12/85 
4,503,549 06/399, 154 3/05/85 4,503,823 06/418,255 3/12/85 
4,503,551 06/373,514 3/05/85 4,503,826 06/256,563 3/12/85 
4,503,552 06/449,740 3/05/85 4,503,828 06/598,096 3/12/85 
4,503,555 06/370,490 3/05/85 4,503,834 06/584,566 3/12/85 
4,503,558 06/580,255 3/05/85 4,503,835 06/565,401 3/12/85 
4,503,565 06/467 ,428 3/12/85 4,503,836 06/420,340 3/12/85 
4,503,566 06/546,560 3/12/85 4,503,844 06/457 ,644 3/12/85 
4,503,567 06/555,467 3/12/85 4,503,845 06/331,613 3/12/85 
4,503,582 06/427,111 3/12/85 4,503,850 06/570,494 3/12/85 
4,503,583 06/427,113 3/12/85 4,503,855 06/454,689 3/12/85 
4,503,584 06/427,112 3/12/85 4,503,859 06/505,146 3/12/85 
4,503,590 06/477,538 3/12/85 4,503,860 06/480,858 3/12/85 
4,503,591 06/497,106 3/12/85 4,503,861 06/500,061 3/12/85 
4,503,592 06/454,210 3/12/85 4,503,862 06/298, 184 3/12/85 
4,503,602 06/389,558 3/12/85 4,503,866 06/37 1,573 3/12/85 
4,503,610 06/408,547 3/12/85 4,503,867 06/42 1,562 3/12/85 
4,503,613 06/475,331 3/12/85 4,503,874 06/520,48 1 3/12/85 
4,503,614 06/464,245 3/12/85 4,503,875 06/521,472 3/12/85 
4,503,616 06/375,521 3/12/85 4,503,885 06/562,267 3/12/85 
4,503,625 06/523,608 3/12/85 4,503,886 06/494,084 3/12/85 
4,503,636 06/519,659 3/12/85 4,503,888 06/539,052 3/12/85 
4,503,637 06/395,842 3/12/85 4,503,891 06/352,377 3/12/85 
4,503,643 06/418,438 3/12/85 4,503,897 06/557,292 3/12/85 
4,503,647 06/461,550 3/12/85 4,503,901 06/432,849 3/12/85 
4,503,652 06/417,181 3/12/85 4,503,906 06/439,184 3/12/85 
4,503,655 06/429,592 3/12/85 4,503,911 06/504,998 3/12/85 
4,503,661 06/525,399 3/12/85 4,503,918 06/504,988 3/12/85 
4,503,666 06/494,824 3/12/85 4,503,920 06/430,890 3/12/85 
4,503,667 06/539,379 3/12/85 4,503,922 06/498,536 3/12/85 
4,503,668 06/484,390 3/12/85 4,503,924 06/476,566 3/12/85 
4,503,672 06/555,055 3/12/85 4,503,926 06/443,870 3/12/85 
4,503,674 06/404,509 3/12/85 4,503,934 06/483,582 3/12/85 
4,503,676 06/567,051 3/12/85 4,503,936 06/432,584 3/12/85 
4,503,678 06/599,249 3/12/85 4,503,937 06/445,897 3/12/85 
4,503,679 06/409,178 3/12/85 4,503,942 06/435,783 3/12/85 
4,503,688 06/382,314 3/12/85 4,503,955 06/474,264 3/12/85 
4,503,690 06/517,721 3/12/85 4,503,957 06/468,367 3/12/85 
4,503,695 06/517,229 3/12/85 4,503,966 06/500,844 3/12/85 
4,503,704 06/490,650 3/12/85 4,503,975 06/488,43 1 3/12/85 
4,503,708 06/464,394 3/12/85 4,503,979 06/425,958 3/12/85 
4,503,709 06/472,489 3/12/85 4,503,980 06/433,717 3/12/85 
4,503,710 06/502,037 3/12/85 4,503,987 06/614,520 3/12/85 
4,503,720 06/361,170 3/12/85 4,504,001 06/519,049 3/12/85 
4,503,721 06/464,917 3/12/85 4,504,006 06/488,978 3/12/85 
4,503,725 06/409,185 3/12/85 4,504,010 06/494,894 3/12/85 
4,503,727 06/430,014 3/12/85 4,504,015 06/420,131 3/12/85 
4,503,730 06/444,602 3/12/85 4,504,021 06/476,852 3/12/85 
4,503,731 06/377,201 3/12/85 4,504,023 06/612,955 3/12/85 
4,503,737 06/634,661 3/12/85 4,504,031 06/353,828 3/12/85 
4,503,739 06/614,399 3/12/85 4,504,036 06/429,368 3/12/85 
4,503,742 06/446,727 3/12/85 4,504,038 06/488,064 3/12/85 
4,503,743 06/466,056 3/12/85 4,504,042 06/5 19,705 3/12/85 
4,503,747 06/557,914 3/12/85 4,504,047 06/378,316 3/12/85 
4,503,750 06/456,940 3/12/85 4,504,049 06/497,844 3/12/85 
4,503,751 06/619,570 3/12/85 4,504,057 06/452,711 3/12/85 
4,503,756 06/514,198 3/12/85 4,504,059 06/430,236 3/12/85 
4,503,761 06/467,804 3/12/85 4,504,061 06/451,731 3/12/85 
4,503,763 06/534,806 3/12/85 4,504,064 06/414,980 3/12/85 
4,503,767 06/267 ,297 3/12/85 4,504,066 06/619,095 3/12/85 
4,503,769 06/390,379 3/12/85 4,504,070 06/386,685 3/12/85 
4,503,770 06/49 1,204 3/12/85 4,504,071 06/423,791 3/12/85 
4,503,771 06/471,502 3/12/85 4,504,072 06/455,103 3/12/85 
4,503,773 06/453,318 3/12/85 4,504,073 06/258,056 3/12/85 
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4,504,082 06/499 ,464 3/12/85 04,3 06/496,427 3/12/85 
4,504,084 06/575,377 3/12/85 504,2 06/430,632 3/12/85 
4,504,086 06/456,892 3/12/85 504,2 06/532,434 3/12/85 
4,504,094 06/418,686 3/12/85 504, 06/535,023 3/12/85 
4,504,098 06/548 ,624 3/12/85 504, 06/443,611 3/12/85 
06/616,779 3/12/85 06/464,533 3/12/85 

06/394,993 3/12/85 4,504,415 06/482,114 3/12/85 

06/618,314 3/12/85 4,504,424 06/409 ,409 3/12/85 

06/341,256 3/12/85 4,504,430 06/495,118 3/12/85 

06/275,681 3/12/85 4,504,431 06/547,965 3/12/85 

06/462,470 3/12/85 4,504,438 06/327,751 3/12/85 

06/439,294 3/12/85 4,504,439 06/292,801 3/12/85 

06/463,105 3/12/85 4,504,445 06/529,507 3/12/85 

4,504,134 06/538,967 3/12/85 4,504,447 06/546,260 3/12/85 
4,504,147 06/287 ,676 3/12/85 4,504,449 06/503,487 3/12/85 
4,504,150 06/511,320 3/12/85 4,504,450 06/451,513 3/12/85 
4,504,152 06/263 ,338 3/12/85 4,504,452 06/532,893 3/12/85 
4,504,162 06/608 ,921 3/12/85 4,504,455 06/577,695 3/12/85 
4,504,164 06/637,989 3/12/85 4,504,468 06/5 14,936 3/12/85 
4,504,168 06/248 ,645 3/12/85 4,504,470 06/377 ,592 3/12/85 
4,504,172 06/5 12,803 3/12/85 4,504,472 06/470,449 3/12/85 
4,504,173 06/421,090 3/12/85 4,504,475 06/497,587 3/12/85 
4,504,174 06/455,518 3/12/85 4,504,478 06/415,541 3/12/85 
4,504,175 06/534,270 3/12/85 4,504,479 06/397 ,090 3/12/85 
4,504,176 06/384,440 3/12/85 4,504,484 06/439,243 3/12/85 
4,504,177 06/457 ,649 3/12/85 4,504,495 06/583,381 3/12/85 
4,504,179 06/387,036 3/12/85 4,504,497 06/523,010 3/12/85 
4,504,184 06/435,488 3/12/85 4,504,498 06/600,859 3/12/85 
4,504,187 06/376,492 3/12/85 4,504,500 06/408,833 3/12/85 
4,504,205 06/426,423 3/12/85 4,504,503 06/413,937 3/12/85 
4,504,207 06/378,280 3/12/85 4,504,505 06/535,938 3/12/85 
4,504,211 06/403,983 3/12/85 4,504,514 06/435,393 3/12/85 
4,504,212 06/562,140 3/12/85 4,504,516 06/464,909 3/12/85 
4,504,214 06/335,386 3/12/85 4,504,517 06/482,200 3/12/85 
4,504,215 06/433,147 3/12/85 4,504,524 06/447,656 3/12/85 
4,504,217 06/541,889 3/12/85 4,504,530 06/572,469 3/12/85 
4,504,220 06/483,380 3/12/85 4,504,532 06/463,366 3/12/85 
4,504,223 06/524,757 3/12/85 4,504,535 06/440,620 3/12/85 
4,504,225 06/531,558 3/12/85 4,504,550 06/511,881 3/12/85 
4,504,230 06/478,577 3/12/85 4,504,553 06/480,483 3/12/85 
4,504,231 06/470,177 3/12/85 4,504,557 06/528,179 3/12/85 
4,504,232 06/47 1,942 3/12/85 4,504,558 06/541,741 3/12/85 
4,504,235 06/624,736 3/12/85 4,504,564 06/567,719 3/12/85 
4,504,240 06/419,720 3/12/85 4,504,565 06/601,217 3/12/85 
4,504,247 06/502,171 3/12/85 4,504,569 06/526,761 3/12/85 
4,504,248 06/423 ,539 3/12/85 4,504,574 06/496,702 3/12/85 
4,504,249 06/376,015 3/12/85 4,504,582 06/464,376 3/12/85 
4,504,254 06/402,441 3/12/85 4,504,589 06/593,061 3/12/85 
4,504,260 06/439,728 3/12/85 4,504,590 06/453,474 3/12/85 
4,504,263 06/550,171 3/12/85 4,504,595 06/378,192 3/12/85 
4,504,271 06/460,235 3/12/85 4,504,600 06/478,916 3/12/85 
4,504,274 06/534,958 3/12/85 4,504,603 06/535,058 3/12/85 
4,504,280 06/625,338 3/12/85 4,504,606 06/565,800 3/12/85 
4,504,284 06/286,613 3/12/85 4,504,611 06/519,277 3/12/85 
4,504,286 06/603,857 3/12/85 4,504,620 06/600,966 3/12/85 
4,504,288 06/560,724 3/12/85 4,504,622 06/413,574 3/12/85 
4,504,291 06/508,773 3/12/85 4,504,623 06/559,767 3/12/85 
4,504,297 06/511,142 3/12/85 4,504,624 06/559,778 ; 3/12/85 
4,504,303 06/475 ,974 3/12/85 4,504,628 06/484,793 3/12/85 
4,504,305 06/453,498 3/12/85 4,504,630 06/305,866 3/12/85 
4,504,320 06/535,479 3/12/85 4,504,631 06/499,486 3/12/85 
4,504,329 06/539,603 3/12/85 4,504,633 06/499,956 3/12/85 
4,504,336 06/565,711 3/12/85 4,504,635 06/545,684 3/12/85 
4,504,338 06/367 ,228 3/12/85 4,504,642 06/416,161 3/12/85 
4,504,344 06/459 ,644 3/12/85 4,504,643 06/474,562 3/12/85 
4,504,345 . 06/509,036 3/12/85 4,504,646 06/550,200 3/12/85 
4,504,351 06/541 ,456 3/12/85 4,504,649 06/562,273 3/12/85 
4,504,353 06/574,204 3/12/85 4,504,653 06/498,874 3/12/85 
4,504,354 06/414,345 3/12/85 4,504,661 06/273,057 3/12/85 
4,504,362 06/416,383 3/12/85 4,504,666 06/385 ,000 3/12/85 
4,504,366 06/488,756 3/12/85 4,504,668 06/242,605 3/12/85 
4,504,371 06/579,258 3/12/85 4,504,671 06/434,448 3/12/85 
4,504,373 06/487,651 3/12/85 4,504,673 06/599,038 3/12/85 
4,504,374 06/473,547 3/12/85 4,504,674 06/485 ,943 3/12/85 
4,504,376 06/598,101 3/12/85 4,504,682 06/455,898 3/12/85 
4,504,379 06/525,787 3/12/85 4,504,683 06/265 ,312 3/12/85 
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4,505,275 06/338,066 3/19/85 
4,504,689 06/509,062 3/12/85 4,505,349 06/500,575 3/19/85 
4,504,690 06/614,195 3/12/85 4,505,367 06/446,683 3/19/85 
4,504,692 06/588,085 3/12/85 4,505,376 06/45 1,232 3/19/85 
4,504,694 06/536,819 3/12/85 4,505,386 06/547 468 3/19/85 
4,504,695 06/517,350 3/12/85 4,505,411 06/532,837 3/19/85 
4,504,698 06/365 ,887 3/12/85 4,505,412 06/546,779 3/19/85 
4,504,700 06/5 10,369 3/12/85 4,505,502 06/508 ,513 3/19/85 
4,504,701 06/551,486 3/12/85 4,505,513 06/524, 166 3/19/85 
4,504,712 06/549 ,399 3/12/85 4,505,597 06/555,346 3/19/85 
4,504,714 06/3 17,560 3/12/85 4,505,599 06/492,419 3/19/85 
4,504,715 06/236,170 3/12/85 4.505.626 06/454,723 3/19/85 
4,504,726 06/327 ,627 3/12/85 4,505,634 06/473,853 3/19/85 
4,504,731 06/506,539 3/12/85 4,505,672 06/551,410 3/19/85 
4,504,732 06/570,441 3/12/85 4,505,679 06/507,972 3/19/85 
4,504,737 06/435,795 3/12/85 4,505.68 1 06/542,063 3/19/85 
4,504,743 06/326,125 3/12/85 4,505,684 06/446, 180 3/19/85 
4,504,757 06/409, 100 3/12/85 4,505,691 06/553,870 3/19/85 
4,504,759 06/558 ,407 3/12/85 4,505,710 06/494,544 3/19/85 
4,504,762 06/392,197 3/12/85 4,505,752 06/522,074 3/19/85 
4,504,764 06/376, 146 3/12/85 4,505,855 06/431,578 3/19/85 
4,504,770 06/566,967 3/12/85 4,505,959 06/455,507 3/19/85 
4,504,771 06/451,160 3/12/85 4,506,091 06/528,411 3/19/85 
4,504,772 06/442,423 3/12/85 4,506,119 06/5 19,683 3/19/85 
4,504,780 06/411,450 3/12/85 4,506,151 06/402,394 3/19/85 
4,504,781 06/430,398 3/12/85 4,506,156 06/288,792 3/19/85 
4,504,785 06/472,794 3/12/85 4,506,230 06/549,310 3/19/85 
4,504,790 06/308,312 3/12/85 4,506,273 06/502,519 3/19/85 
4,504,791 06/415,618 3/12/85 4,506,318 06/487,817 3/19/85 
4,504,794 06/463,914 3/12/85 4,506,390 06/584,874 3/26/85 
4,504,797 06/433,582 3/12/85 4,506,396 06/480,843 3/26/85 
4,504,800 06/396.593 3/12/85 4,506,397 06/48 1,248 3/26/85 
4,504,801 06/410,858 3/12/85 4,506,405 06/537,730 3/26/85 
4,504,802 06/517,819 3/12/85 4,506,406 06/382,580 3/26/85 
4,504,809 06/610,359 3/12/85 4,506,408 06/523,950 3/26/85 
4,504,815 06/446, 157 3/12/85 4,506,410 06/358,837 3/26/85 
4,504,816 06/547,514 3/12/85 4,506,411 06/565,372 3/26/85 
4,504,822 06/335,380 3/12/85 4,506,418 06/450,873 3/26/85 
4,504,824 06/442,357 3/12/85 4,506,419 06/515,719 3/26/85 
4,504,830 06/349,428 3/12/85 4,506,421 06/392,765 3/26/85 
4,504,831 06/3 10,054 3/12/85 4,506,425 06/283,203 3/26/85 
4,504,835 06/389,139 3/12/85 4,506,427 06/445,021 3/26/85 
4,504,836 06/383,822 3/12/85 4,506,429 06/441,116 3/26/85 
4,504,837 06/395,241 3/12/85 4,506,430 06/534,001 3/26/85 
4,504,841 06/415,897 3/12/85 4,506,431 06/540,361 3/26/85 
4,504,844 06/433,929 3/12/85 4,506,442 06/428,042 3/26/85 
4,504,851 06/508,921 3/12/85 4,506,446 06/468 ,327 3/26/85 
4,504,852 06/416,501 3/12/85 4,506,451 06/552.990 3/26/85 
4,504,854 06/290, 109 3/12/85 4,506,456 06/475,840 3/26/85 
4,504,875 06/471,216 3/12/85 4,506,458 06/600, 126 3/26/85 
4,504,878 06/416,030 3/12/85 4,506,459 06/553,593 3/26/85 
4,504,879 06/385,104 3/12/85 4,506,466 06/444,284 3/26/85 
4,504,882 06/480,449 3/12/85 4,506,469 06/519,176 3/26/85 
4,504,883 06/477,382 3/12/85 4,506,475 06/493,340 3/26/85 
4,504,900 06/346,248 3/12/85 4,506,477 06/283,234 3/26/85 
4,504,906 06/445,611 3/12/85 4,506,478 06/523,415 3/26/85 
4,504,917 06/408,738 3/12/85 4,506,480 06/474,050 3/26/85 
4,504,918 06/356,296 3/12/85 4,506,487 06/473,959 3/26/85 
4,504,925 06/340,388 3/12/85 4,506,489 06/523,075 3/26/85 
4,504,931 06/410,122 3/12/85 4,506,490 06/308,662 3/26/85 
4,504,936 06/298,843 3/12/85 4,506,491 06/368,940 3/26/85 
4,504,940 06/483,174 3/12/85 4,506,493 06/514,521 3/26/85 
4,504,946 06/387 ,366 3/12/85 4,506,498 06/587 ,396 3/26/85 
4,504,953 06/462,819 3/12/85 4,506,501 06/47 1,863 3/26/85 
4,504,976 06/49 1,223 3/12/85 4,506,502 06/544,803 3/26/85 
4,504,992 06/447,241 3/19/85 4,506,505 06/438,985 3/26/85 
4,505,085 06/446,682 3/19/85 4,506,507 06/599,248 3/26/85 
4,505,093 06/368,351 3/19/85 4,506,510 06/497,187 3/26/85 
4,505,118 06/354, 142 3/19/85 4,506,512 06/569,587 3/26/85 
4,505,125 06/456,583 3/19/85 4,506,520 06/519,518 3/26/85 
4,505,154 06/465,209 3/19/85 4,506,522 06/562,536 3/26/85 
4,505,163 06/346,08 1 3/19/85 4,506,525 06/554,455 3/26/85 
4,505,193 06/623,347 3/19/85 4,506,530 06/501 ,229 3/26/85 
4,505,222 06/589,961 3/19/85 4,506,533 06/572,056 3/26/85 
4,505,254 06/479 ,994 3/19/85 4,506,541 06/438,882 3/26/85 
4,505,260 06/406,253 3/19/85 4,506,542 06/487,768 3/26/85 
4,505,264 06/565,758 3/19/85 4,506,543 06/506,072 3/26/85 
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4,506,799 06/529,374 3/26/85 
4,506,545 06/379,436 3/26/85 4,506,800 06/496,089 3/26/85 
4,506,548 06/531,872 3/26/85 4,506,801 06/443,790 3/26/85 
4,506,550 06/399,997 3/26/85 4,506,803 06/406,421 3/26/85 
4,506,551 06/430,048 3/26/85 4,506,806 06/427,755 3/26/85 
4,506,553 06/538,071 3/26/85 4,506,807 06/484,449 3/26/85 
4,506,556 06/508,508 3/26/85 4,506,812 06/342,970 3/26/85 
4,506,559 06/438,893 3/26/85 4,506,814 06/425,652 3/26/85 
4,506,561 06/328,016 3/26/85 4,506,819 06/533,605 3/26/85 
4,506,564 06/295,032 3/26/85 4,506,820 06/518,748 3/26/85 
4,506,565 06/402,915 3/26/85 4,506,822 06/359,423 3/26/85 
4,506,575 06/526,660 3/26/85 4,506,823 06/524,032 3/26/85 
4,506,586 06/609,650 3/26/85 4,506,826 06/458,548 3/26/85 
4,506,589 06/433,082 3/26/85 4,506,827 06/542,510 3/26/85 
4,506,592 06/552,879 3/26/85 4,506,830 06/595,468 3/26/85 
4,506,594 06/352,392 3/26/85 4,506,833 06/428,222 3/26/85 
4,506,604 06/505,287 3/26/85 4,506,835 06/386,201 3/26/85 
4,506,606 06/461 ,400 3/26/85 4,506,839 06/376,082 3/26/85 
4,506,608 06/595,519 3/26/85 4,506,848 06/329,131 3/26/85 
4,506,609 06/445,101 3/26/85 4,506,851 06/307 ,038 3/26/85 
4,506,618 06/624,370 3/26/85 4,506,853 06/453,472 3/26/85 
4,506,620 06/391 ,228 3/26/85 4,506,856 06/480,232 3/26/85 
4,506,622 06/554,290 3/26/85 4,506,860 06/419,787 3/26/85 
4,506,635 06/588,783 3/26/85 4,506,863 06/564,065 3/26/85 
4,506,636 06/517,030 3/26/85 4,506,865 06/570,369 3/26/85 
4,506,637 06/556,895 3/26/85 4,506,868 06/498,884 3/26/85 
4,506,640 06/550,886 3/26/85 4,506,873 06/585,181 3/26/85 
4,506,642 06/427 ,394 3/26/85 4,506,874 06/497,412 3/26/85 
4,506,644 06/455,798 3/26/85 4,506,885 06/496,533 3/26/85 
4,506,645 06/503,390 3/26/85 4,506,892 06/578,084 3/26/85 
4,506,647 06/618,874 3/26/85 4,506,895 06/645,399 3/26/85 
4,506,648 06/438,551 3/26/85 4,506,898 06/576, 146 3/26/85 
4,506,651 06/531,073 3/26/85 4,506,903 06/471,476 3/26/85 
4,506,656 06/563,177 3/26/85 4,506,904 06/424,890 3/26/85 
4,506,660 06/360,791 3/26/85 4,506,905 06/372,405 3/26/85 
4,506,664 06/480,340 3/26/85 4,506,910 06/420,921 3/26/85 
4,506,669 06/421,563 3/26/85 4,506,912 06/528,725 3/26/85 
4,506,672 06/279,972 3/26/85 4,506,914 06/322,143 3/26/85 
4,506,673 06/434,951 3/26/85 4,506,916 06/350,540 3/26/85 
4,506,677 06/452,181 3/26/85 4,506,917 06/400,985 3/26/85 
4,506,678 06/396,837 3/26/85 4,506,928 06/474,235 3/26/85 
4,506,686 06/584,834 3/26/85 4,506,930 06/348,412 3/26/85 
4,506,688 06/472,904 3/26/85 4,506,935 06/482,443 3/26/85 
4,506,690 06/424,673 3/26/85 4,506,945 06/598, 183 3/26/85 
4,506,691 06/594,135 3/26/85 4,506,960 06/423,310 3/26/85 
4,506,692 06/417,492 3/26/85 4,506,965 06/468 393 3/26/85 
4,506,693 06/423,840 3/26/85 4,506,967 06/364,731 3/26/85 
4,506,694 06/383 ,306 3/26/85 4,506,979 06/328,721 3/26/85 
4,506,700 06/539,785 3/26/85 4,506,981 06/434,213 3/26/85 
4,506,706 06/498,057 3/26/85 4,506,986 06/534,955 3/26/85 
4,506,707 00/515,455 3/26/85 4,506,987 06/415,946 3/26/85 
4,506,709 06/487,254 3/26/85 4,506,993 06/351,455 3/26/85 
4,506,716 06/436,420 3/26/85 4,506,997 06/553,595 3/26/85 
4,506,717 06/479,763 3/26/85 4,507,000 06/534,933 3/26/85 
4,506,724 06/243,295 3/26/85 4,507,006 06/434,436 3/26/85 
4,506,727 06/388,418 3/26/85 4,507,011 06/374,268 3/26/85 
4,506,728 06/395,450 3/26/85 4,507,015 06/438,880 3/26/85 
4,506,729 06/468,534 3/26/85 4,507,021 06/500,939 3/26/85 
4,506,733 06/525,349 3/26/85 4,507,022 06/370,220 3/26/85 
4,506,738 06/485,798 3/26/85 4,507,026 06/428,021 3/26/85 
4,506,739 06/564,571 3/26/85 4,507,027 06/397,129 3/26/85 
4,506,742 06/490, 137 3/26/85 4,507,039 06/466,526 3/26/85 
4,506,744 06/299,877 3/26/85 4,507,045 06/374,831 3/26/85 
4,506,745 06/608,533 3/26/85 4,507,046 06/285,637 3/26/85 
4,506,750 06/514,436 3/26/85 4,507,047 06/470,089 3/26/85 
4,506,752 06/430,607 3/26/85 4,507,048 06/347,041 3/26/85 
4,506,756 06/497,728 3/26/85 4,507,052 06/480,83 1 3/26/85 
4,506,769 06/425,313 3/26/85 4,507,057 06/467,961 3/26/85 
4,506,770 06/376,622 3/26/85 4,507,058 06/565,027 3/26/85 
4,506,772 06/403,299 3/26/85 4,507,060 06/498,307 3/26/85 
4,506,774 06/321,010 3/26/85 4,507,064 06/384,027 3/26/85 
4,506,778 06/383,828 3/26/85 4,507,068 06/411,369 3/26/85 
4,506,780 06/440,281 3/26/85 4,507,075 06/579,483 3/26/85 
4,506,781 06/501 ,836 3/26/85 4,507,077 06/342,244 3/26/85 
4,506,791 06/528,633 3/26/85 4,507,081 06/521,498 3/26/85 
4,506,793 06/519,202 3/26/85 4,507,084 06/560,878 3/26/85 
4,506,794 06/488,943 3/26/85 4,507,087 06/643,473 3/26/85 
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4,507,452 06/587,517 3/26/85 
4,507,093 06/499 335 3/26/85 4,507,460 06/533,556 3/26/85 
4,507,097 06/450,019 3/26/85 4,507,462 06/289, 139 3/26/85 
4,507,101 06/48 1,452 3/26/85 4,507,474 06/573,164 3/26/85 
4,507,105 06/448,091 3/26/85 4,507,480 06/493,113 3/26/85 
4,507,121 06/490,883 3/26/85 4,507,481 06/518,514 3/26/85 
4,507,130 06/477 ,566 3/26/85 4,507,486 06/486,377 3/26/85 
4,507,131 06/522,861 3/26/85 4,507,488 06/483,788 3/26/85 
4,507,135 06/404,425 3/26/85 4,507,490 06/593,308 3/26/85 
4,507,137 06/556,728 3/26/85 4,507,492 06/492,114 3/26/85 
4,507,146 06/562,660 3/26/85 4,507,496 06/613,946 3/26/85 
4,507,150 06/550,753 3/26/85 4,507,501 06/545 ,463 3/26/85 
4,507,161 06/576,340 3/26/85 4,507,502 06/545 ,468 3/26/85 
4,507,165 06/418,311 3/26/85 4,507,503 06/554,899 3/26/85 
4,507,167 06/545,247 3/26/85 4,507,504 06/554,900 3/26/85 
4,507,169 06/392,074 3/26/85 4,507,506 06/487 ,360 3/26/85 
4,507,172 06/418,749 3/26/85 4,507,509 06/568,017 3/26/85 
4,507,177 06/543,892 3/26/85 4,507,517 06/547 ,698 3/26/85 
4,507,183 06/500,687 3/26/85 4,507,519 06/462,878 3/26/85 
4,507,184 06/664,298 3/26/85 4,507,520 06/574,702 3/26/85 
4,507,185 06/545,407 3/26/85 4,507,524 06/358,905 3/26/85 
4,507,186 06/387 ,046 3/26/85 4,507,529 06/508,730 3/26/85 
4,507,195 06/495,297 3/26/85 4,507,530 06/523,178 3/26/85 
4,507,200 06/569,261 3/26/85 4,507,544 06/426,767 3/26/85 
4,507,202 06/457,563 3/26/85 4,507,545 06/328,330 3/26/85 
4,507,209 06/562,353 3/26/85 4,507,549 06/621,775 3/26/85 
4,507,210 06/503,625 3/26/85 4,507,551 06/474,774 3/26/85 
4,507,211 06/423,414 3/26/85 4,507,555 06/472,161 3/26/85 
4,507,216 06/474,951 3/26/85 4,507,557 06/468, 104 3/26/85 
4,507,218 06/48 1,773 3/26/85 4,507,559 06/499,482 3/26/85 
4,507,224 06/556,551 3/26/85 4,507,562 06/470,633 3/26/85 
4,507,226 06/353,813 3/26/85 4,507,568 06/488 ,443 3/26/85 
4,507,227 06/419,371 3/26/85 4,507,570 06/471,106 3/26/85 
4,507,232 06/562,439 3/26/85 4,507,579 06/426,576 3/26/85 
4,507,240 06/554,651 3/26/85 4,507,583 06/576,118 3/26/85 
4,507,242 06/598,539 3/26/85 4,507,585 06/418,672 3/26/85 
4,507,243 06/468,311 3/26/85 4,507,589 06/413,639 3/26/85 
4,507,244 06/384,254 3/26/85 4,507,593 06/589,054 3/26/85 
4,507,250 60/609,213 3/26/85 4,507,596 06/443,741 3/26/85 
4,507,252 06/454,824 3/26/85 4,507,603 /387,560 3/26/85 
4,507,255 06/480,607 3/26/85 4,507,608 06/356,794 3/26/85 
4,507,257 06/472,859 3/26/85 4,507,613 06/434,443 3/26/85 
4,507,259 06/437,400 3/26/85 4,507,614 06/477,458 3/26/85 
4,507,261 06/286,275 3/26/85 4,507,619 06/436,539 3/26/85 
4,507,267 06/447,518 3/26/85 4,507,631 06/452,132 3/26/85 
4,507,275 06/527,909 3/26/85 4,507,634 06/489,237 3/26/85 
4,507,282 06/502,531 3/26/85 4,507,636 06/582,927 3/26/85 
4,507,288 06/533,019 3/26/85 4,507,639 06/494,154 3/26/85 
4,507,292 06/461 ,368 3/26/85 4,507,641 06/526,948° 3/26/85 
4,507,298 06/397,091 3/26/85 4,507,654 06/3 16,868 3/26/85 
4,507,300 06/553,915 3/26/85 4,507,665 06/386,600 3/26/85 
4,507,311 06/602,649 3/26/85 4,507,670 06/573,432 3/26/85 
4,507,312 06/323,852 3/26/85 4,507,678 06/409,832 3/26/85 
4,507,316 06/369, 166 3/26/85 4,507,683 06/364,739 3/26/85 
4,507,317 06/599,863 3/26/85 4,507,696 06/369,950 3/26/85 
4,507,320 06/559,151 3/26/85 4,507,703 06/516,352 3/26/85 
4,507,321 06/349,598 3/26/85 4,507,710 06/396, 146 3/26/85 
4,507,339 06/55 1,082 3/26/85 4,507,711 06/506,214 3/26/85 
4,507,341 06/581,191 3/26/85 4,507,715 06/522,327 3/26/85 
4,507,344 06/575,774 3/26/85 4,507,716 06/482, 196 3/26/85 
4,507,357 06/601,803 3/26/85 4,507,717 06/280,393 3/26/85 
4,507,358 06/328,580 3/26/85 4,507,718 06/590,307 3/26/85 
4,507,362 06/541 ,056 3/26/85 4,507,720 06/400,291 3/26/85 
4,507,370 06/579,055 3/26/85 4,507,738 06/433,560 3/26/85 
4,507,377 06/448,885 3/26/85 4,507,746 06/402,503 3/26/85 
4,507,381 06/598,903 3/26/85 4,507,754 06/614,442 3/26/85 
4,507,383 06/547,828 3/26/85 4,507,762 06/422,941 3/26/85 
4,507,388 06/281,722 3/26/85 4,507,771 06/496,567 3/26/85 
4,507,400 06/536,711 3/26/85 4,507,773 06/426,089 3/26/85 
4,507,404 06/583,478 3/26/85 4,507,774 06/474,397 3/26/85 
4,507,426 06/455,440 3/26/85 4,507,782 06/402,416 3/26/85 
4,507,427 06/628,372 3/26/85 4,507,786 06/525,374 3/26/85 
4,507,428 06/581,389 3/26/85 4,507,791 06/415,028 3/26/85 
4,507,432 06/544,638 3/26/85 4,507,796 06/435,400 3/26/85 
4,507,435 06/565 ,425 3/26/85 4,507,807 06/485,696 4/02/85 
4,507,440 06/399,682 3/26/85 4,507,809 06/449,754 4/02/85 
4,507,444 06/295,177 3/26/85 4,507,819 06/580,737 4/02/85 
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4,508,158 06/468,532 4/02/85 
4,507,823 06/456,176 4/02/85 4,508,159 06/374,299 4/02/85 
4,507,824 06/466,322 4/02/85 4,508,166 06/482,584 4/02/85 
4,507,835 06/480,451 4/02/85 4,508,168 06/323,212 4/02/85 
4,507,837 06/5 12,305 4/02/85 4,508,169 06/448,867 4/02/85 
4,507,838 06/366,865 4/02/85 4,508,171 06/599,862 4/02/85 
4,507,843 06/448,671 4/02/85 4,508,179 06/503,019 4/02/85 
4,507,844 06/303,038 4/02/85 4,508,190 06/384,823 4/02/85 
4,507,855 06/477,776 4/02/85 4,508,193 06/582,266 4/02/85 
4,507,856 06/547,234 4/02/85 4,508,196 06/455,304 4/02/85 
4,507,863 06/407,639 4/02/85 4,508,197 06/537,799 4/02/85 
4,507,865 06/553,652 4/02/85 4,508,200 06/472,410 4/02/85 
4,507,866 06/487 ,438 4/02/85 4,508,203 06/399,645 4/02/85 
4,507,867 06/513,420 4/02/85 4,508,209 06/540,316 4/02/85 
4,507,872 ; 06/432,932 4/02/85 4,508,210 06/420,855 4/02/85 
4,507,873 06/560,391 4/02/85 4,508,219 06/502,557 4/02/85 
4,507,875 06/509,870 4/02/85 4,508,223 06/551,108 4/02/85 
4,507,876 06/497,009 4/02/85 4,508,229 06/493,987 4/02/85 
4,507,880 06/458,961 4/02/85 4,508,246 06/533,767 4/02/85 
4,507,883 06/458,778 4/02/85 4,508,249 06/429,015 4/02/85 
4,507,890 06/553,377 4/02/85 4,508,254 06/454,088 4/02/85 
4,507,894 06/523,831 4/02/85 4,508,264 06/5 16,333 4/02/85 
4,507,898 06/424,939 4/02/85 4,508,280 06/565,768 4/02/85 
4,507,902 06/386,894 4/02/85 4,508,294 06/490,827 4/02/85 
4,507,905 06/349,264 4/02/85 4,508,296 06/401 ,282 4/02/85 
4,507,907 06/298,786 4/02/85 4,508,306 06/542,745 4/02/85 
4,507,908 06/347,635 4/02/85 4,508,315 06/519,617 4/02/85 
4,507,914 06/416,275 4/02/85 4,508,320 06/323,088 4/02/85 
4,507,916 06/598,383 4/02/85 4,508,323 06/478,064 4/02/85 
4,507,917 06/423,800 4/02/85 4,508,324 06/502,948 4/02/85 
4,507,921 06/496,181 4/02/85 4,508,326 06/457,154 4/02/85 
4,507,928 06/588, 164 4/02/85 4,508,330 06/470,340 4/02/85 
4,507,932 06/577,137 4/02/85 4,508,334 06/446,679 4/02/85 
4,507,934 06/493,766 4/02/85 4,508,335 06/465,151 4/02/85 
4,507,939 06/562,488 4/02/85 4,508,336 06/565,012 4/02/85 
4,507,943 06/414,446 4/02/85 4,508,337 06/592,561 4/02/85 
4,507,950 06/362,660 4/02/85 4,508,340 06/629,589 4/02/85 
4,507,960 06/540,470 4/02/85 4,508,341 06/425,633 4/02/85 
4,507,973 06/528,281 4/02/85 4,508,342 06/479,564 4/02/85 
4,507,995 06/3 15,208 4/02/85 4,508,343 06/435,978 4/02/85 
4,507,996 06/44 1,638 4/02/85 4,508,346 06/573,024 4/02/85 
4,507,998 06/414,096 4/02/85 4,508,349 06/552,082 4/02/85 
4,508,005 06/563,196 4/02/85 4,508,358 06/392,254 4/02/85 
4,508,012 06/551,122 4/02/85 4,508,359 06/485,938 4/02/85 
4,508,013 06/489,051 4/02/85 4,508,366 06/439,075 4/02/85 
4,508,018 06/512,344 4/02/85 4,508,370 06/518,943 4/02/85 
4,508,029 06/49 1,856 4/02/85 4,508,371 06/462,998 4/02/85 
4,508,033 06/588,661 4/02/85 4,508,374 06/431,013 4/02/85 
4,508,037 06/38 1,476 4/02/85 4,508,375 06/420,475 4/02/85 
4,508,040 06/404,404 4/02/85 4,508,387 06/537,341 4/02/85 
4,508,041 06/530,442 4/02/85 4,508,392 06/393,069 4/02/85 
4,508,045 06/457,193 4/02/85 4,508,393 06/458,049 4/02/85 
4,508,047 06/486,596 4/02/85 4,508,397 06/491,889 4/02/85 
4,508,048 06/410,730 4/02/85 4,508,401 06/495,879 4/02/85 
4,508,055 06/500,725 4/02/85 4,508,409 06/508,648 4/02/85 
4,508,057 06/533,024 4/02/85 4,508,413 06/367,651 4/02/85 
4,508,063 06/494,935 4/02/85 4,508,416 06/364,995 4/02/85 
4,508,069 06/598,008 4/02/85 4,508,418 06/523,519 4/02/85 
4,508,070 06/48 1,885 4/02/85 4,508,423 06/413,846 4/02/85 
4,508,081 06/516,911 4/02/85 4,508,435 06/390,049 4/02/85 
4,508,082 06/602,622 4/02/85 4,508,440 06/534,824 4/02/85 
4,508,089 06/437,551 4/02/85 4,508,441 06/534,825 4/02/85 
4,508,090 06/549,185 4/02/85 4,508,449 06/389,977 4/02/85 
4,508,091 06/354,876 4/02/85 4,508,450 06/362,621 4/02/85 
4,508,093 06/239,972 4/02/85 4,508,453 06/397,900 4/02/85 
4,508,096 06/525,561 4/02/85 4,508,458 06/459,869 4/02/85 
4,508,097 06/448,899 4/02/85 4,508,460 06/465,355 4/02/85 
4,508,103 06/529,382 4/02/85 4,508,464 06/450,911 4/02/85 
4,508,114 06/530,418 4/02/85 4,508,467 06/476,213 4/02/85 
4,508,119 06/317,267 4/02/85 4,508,471 06/360,084 4/02/85 
4,508,120 06/418,376 4/02/85 4,508,481 06/426,241 4/02/85 
4,508,121 06/521,132 4/02/85 4,508,483 06/478,075 4/02/85 
4,508,122 06/443,488 4/02/85 4,508,486 06/383,112 4/02/85 
4,508,132 06/393,104 4/02/85 4,508,490 06/569,646 4/02/85 
4,508,142 06/3 15,661 4/02/85 4,508,495 06/567,345 4/02/85 
4,508,146 06/523,416 4/02/85 4,508,505 06/548,616 4/02/85 
4,508,147 06/477,777 4/02/85 4,508,506 06/547,090 4/02/85 
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4,508,879 06/458,119 4/02/85 
4,508,513 06/565,610 4/02/85 4,508,886 06/595,015 4/02/85 
4,508,526 06/458, 168 4/02/85 4,508,887 06/5 19,357 4/02/85 
4,508,544 06/560,241 4/02/85 4,508,900 06/417,052 4/02/85 
4,508,547 06/500,295 4/02/85 4,508,901 06/409,763 4/02/85 
4,508,561 06/457,381 4/02/85 4,508,902 06/504,954 4/02/85 
4,508,563 06/59 1,293 4/02/85 4,508,904 06/492,822 4/02/85 
4,508,564 06/611,138 4/02/85 4,508,913 06/520,676 4/02/85 
4,508,565 06/605,660 4/02/85 4,508,915 06/476,578 4/02/85 
4,508,566 06/460,500 4/02/85 4,508,919 06/555,187 4/02/85 
4,508,567 06/391 ,879 4/02/85 4,508,924 06/548,215 4/02/85 
4,508,568 06/373,558 4/02/85 4,508,925 06/549,950 4/02/85 
4,508,573 06/473,535 4/02/85 4,508,927 06/519,653 4/02/85 
4,508,574 06/545,241 4/02/85 4,508,934 06/537,031 4/02/85 
4,508,575 06/533,879 4/02/85 4,508,939 06/5 13,871 4/02/85 
4,508,577 06/489,771 4/02/85 4,508,943 06/479,382 4/02/85 
4,508,582 06/577,024 4/02/85 4,508,944 06/48 1,635 4/02/85 
4,508,583 06/612,974 4/02/85 4,508,952 06/467,559 4/02/85 
4,508,590 06/532,938 4/02/85 4,508,955 06/588,732 4/02/85 
4,508,596 06/458,269 4/02/85 4,508,959 06/5 13,096 4/02/85 
4,508,602 06/582,653 4/02/85 4,508,966 06/524,437 4/02/85 
4,508,605 06/386,890 4/02/85 4,508,970 06/398,495 4/02/85 
4,508,606 06/495,209 4/02/85 4,508,975 06/426,098 4/02/85 
4,508,608 06/487,157 4/02/85 4,508,989 06/495,962 4/02/85 
4,508,614 06/614,711 4/02/85 4,508,991 06/417,866 4/02/85 
4,508,615 06/580,578 4/02/85 4,508,992 06/394,594 4/02/85 
4,508,618 06/616,636 4/02/85 4,508,993 06/538,694 4/02/85 
4,508,623 06/499,378 4/02/85 4,509,002 06/563,334 4/02/85 
4,508,627 06/532,256 4/02/85 4,509,006 06/593,259 4/02/85 
4,508,633 06/440, 166 4/02/85 4,509,007 06/429,726 4/02/85 
4,508,640 06/440,026 4/02/85 4,509,009 06/496, 165 4/02/85 
4,508,641 06/412,375 4/02/85 4,509,014 06/444,001 4/02/85 
4,508,646 06/575,089 4/02/85 4,509,016 06/58 1,204 4/02/85 
4,508,657 06/490, 124 4/02/85 4,509,027 06/42 1,867 4/02/85 
4,508,661 06/523,237 4/02/85 4,509,032 06/470,653 4/02/85 
4,508,662 06/478,589 4/02/85 4,509,047 06/423,192 4/02/85 
4,508,664 06/544,988 4/02/85 4,509,048 06/359,382 4/02/85 
4,508,668 06/467,887 4/02/85 4,509,060 06/525,380 4/02/85 
4,508,672 06/505,542 4/02/85 4,509,068 06/413,122 4/02/85 
4,508,681 06/564,350 4/02/85 4,509,069 06/416,333 4/02/85 
4,508,683 06/550,515 4/02/85 4,509,070 06/218,007 4/02/85 
4,508,684 06/300,367 4/02/85 4,509,075 06/273,508 4/02/85 
4,508,685 06/382,313 4/02/85 4,509,079 06/464,687 4/02/85 
4,508,690 06/527,354 4/02/85 4,509,082 06/434,281 4/02/85 
4,508,695 06/370,980 4/02/85 4,509,086 06/391 ,050 4/02/85 
4,508,702 06/576,777 4/02/85 4,509,094 06/581,757 4/02/85 
4,508,718 06/57 1,057 4/02/85 4,509,097 06/538,463 4/02/85 
4,508,721 06/438,729 4/02/85 4,509,098 06/469, 164 4/02/85 
4,508,724 06/576,904 4/02/85 4,509,100 06/455,348 4/02/85 
4,508,731 06/579,230 4/02/85 4,509,104 06/486,343 4/02/85 
4,508,735 06/534,519 4/02/85 4,509,108 06/532,619 4/02/85 
4,508,738 06/359, 164 4/02/85 4,509,114 06/350,662 4/02/85 
4,508,759 06/456,569 4/02/85 4,509,122 06/442,817 4/02/85 
4,508,761 06/467,839 4/02/85 4,509,124 06/362,852 4/02/85 
4,508,763 06/529,502 4/02/85 4,509,125 06/405,909 4/02/85 
4,508,768 06/510,948 4/02/85 4,509,126 06/386,481 4/02/85 
4,508,772 06/547,577 4/02/85 4,509,130 06/384,547 4/02/85 
4,508,773 06/489, 154 4/02/85 4,509,131 06/383,429 4/02/85 
4,508,780 06/48 1,614 4/02/85 4,509,132 06/387,647 4/02/85 
4,508,781 06/385,674 4/02/85 4,509,134 06/395,041 4/02/85 
4,508,796 06/487,492 4/02/85 4,509,149 06/309,647 4/02/85 
4,508,797 06/517,473 4/02/85 4,509,150 06/478,214 4/02/85 
4,508,807 06/512,268 4/02/85 4,509,151 06/342,494 4/02/85 
4,508,823 06/328,957 4/02/85 4,509,153 06/349,524 4/02/85 
4,508,827 06/462,630 4/02/85 4,509,163 06/449,489 4/02/85 
4,508,829 06/409,053 4/02/85 4,509,166 06/503,421 4/02/85 
4,508,835 06/502,076 4/02/85 4,509,170 06/350,903 4/02/85 
4,508,839 06/296,679 4/02/85 4,509,175 06/418,023 4/02/85 
4,508,840 06/403,691 4/02/85 4,509,184 06/478,943 4/02/85 
4,508,843 06/520,935 4/02/85 4,509,197 06/427,190 4/02/85 
4,508,844 06/520,391 4/02/85 4,509,207 06/511,803 4/02/85 
4,508,845 06/499,472 4/02/85 4,509,216 06/444,942 4/09/85 
4,508,850 06/579,334 4/02/85 4,509,218 06/476,489 4/09/85 
4,508,857 06/523,238 4/02/85 4,509,220 06/447,411 4/09/85 
4,508,859 06/452,269 4/02/85 4,509,222 06/557,370 4/09/85 
4,508,862 06/444,157 4/02/85 4,509,227 06/429,843 4/09/85 
4,508,874 06/548,904 4/02/85 4,509,231 06/498,967 4/09/85 
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4,509,661 06/390,868 4/09/85 
4,509,235 06/405,085 4/09/85 4,509,666 06/598,942 4/09/85 
4,509,245 06/484,866 4/09/85 4,509,667 06/572,817 4/09/85 
4,509,250 06/530,526 4/09/85 4,509,672 06/464,985 4/09/85 
4,509,262 06/572, 166 4/09/85 4,509,677 06/422,948 4/09/85 
4,509,264 06/518,930 4/09/85 4,509,679 06/494,715 4/09/85 
4,509,265 06/477,272 4/09/85 4,509,680 60/4 13,367 4/09/85 
4,509,279 06/457,526 4/09/85 4,509,683 06/445,065 4/09/85 
4,509,280 06/437 ,866 4/09/85 4,509,689 06/506,426 4/09/85 
4,509,286 06/537,172 4/09/85 4,509,691 06/502,169 4/09/85 
4,509,291 06/507,297 4/09/85 4,509,697 06/385,395 4/09/85 
4,509,307 06/517,912 4/09/85 4,509,702 06/461,331 4/09/85 
4,509,320 06/476,608 4/09/85 4,509,710 06/565,078 4/09/85 
4,509,322 06/594,240 4/09/85 4,509,716 06/537,532 4/09/85 
4,509,324 06/492,860 4/09/85 4,509,717 06/475,273 4/09/85 
4,509,336 06/560,483 4/09/85 4,509,719 06/475,861 4/09/85 
4,509,359 06/448,802 4/09/85 4,509,722 06/351,385 4/09/85 
4,509,360 06/508,217 4/09/85 4,509,723 06/508,580 4/09/85 
4,509,363 06/536,038 4/09/85 4,509,727 06/497,360 4/09/85 
4,509,366 06/489,294 4/09/85 4,509,744 06/594,463 4/09/85 
4,509,367 06/493,063 4/09/85 4,509,745 06/389,719 4/09/85 
4,509,371 06/456,633 4/09/85 4,509,746 06/515,305 4/09/85 
4,509,372 06/482, 104 4/09/85 4,509,755 06/607,591 4/09/85 
4,509,373 06/502,485 4/09/85 4,509,758 06/523,425 4/09/85 
4,509,381 06/450,000 4/09/85 4,509,764 06/429,292 4/09/85 
4,509,384 06/408,120 4/09/85 4,509,770 06/396,555 4/09/85 
4,509,395 06/279,560 4/09/85 4,509,779 06/418,835 4/09/85 
4,509,396 06/490, 194 4/09/85 4,509,783 06/454,190 4/09/85 
4,509,398 06/581,995 4/09/85 4,509,789 06/541,421 4/09/85 
4,509,402 /502,251 4/09/85 4,509,791 06/317,983 4/09/85 
4,509,409 06/464,243 4/09/85 4,509,796 06/453,937 4/09/85 
4,509,417 06/576,205 4/09/85 4,509,802 06/419,486 4/09/85 
4,509,423 06/527,556 4/09/85 4,509,806 06/368,775 4/09/85 
4,509,425 06/526, 162 4/09/85 4,509,810 06/486,991 4/09/85 
4,509,426 06/646,476 4/09/85 4,509,815 06/378,117 4/09/85 
4,509,432 06/484,797 4/09/85 4,509,817 06/519,465 4/09/85 
4,509,433 06/442,196 4/09/85 4,509,819 06/501,401 4/09/85 
4,509,437 06/579,189 4/09/85 4,509,827 06/463,097 4/09/85 
4,509,438 06/528,463 4/09/85 4,509,843 06/356,407 4/09/85 
4,509,441 06/396,692 4/09/85 4,509,844 06/525,955 4/09/85 
4,509,451 06/479,987 4/09/85 4,509,847 06/49 1,303 4/09/85 
4,509,452 06/437,654 4/09/85 4,509,852 06/408,727 4/09/85 
4,509,468 06/567,670 4/09/85 4,509,854 06/419,304 4/09/85 
4,509,470 06/353,130 4/09/85 4,509,855 06/464,840 4/09/85 
4,509,482 06/415,704 4/09/85 4,509,863 06/623,937 4/09/85 
4,509,483 06/573,336 4/09/85 4,509,865 06/602,111 4/09/85 
4,509,486 06/489,792 4/09/85 4,509,870 06/529,961 4/09/85 
4,509,491 06/547,949 4/09/85 4,509,875 06/451,541 4/09/85 
4,509,492 06/48 1,372 4/09/85 4,509,876 06/504,314 4/09/85 
4,509,499 06/600,909 4/09/85 4,509,883 06/493,552 4/09/85 
4,509,507 06/568,278 4/09/85 4,509,892 06/580,095 4/09/85 
4,509,509 06/5 12,669 4/09/85 4,509,896 06/353,615 4/09/85 
4,509,516 06/469,366 4/09/85 4,509,897 06/496,881 4/09/85 
4,509,522 06/331,091 4/09/85 4,509,899 06/460,032 4/09/85 
4,509,523 06/430,217 4/09/85 4,509,900 06/542,216 4/09/85 
4,509,526 06/464,965 4/09/85 4,509,909 06/484,858 4/09/85 
4,509,532 06/403,124 4/09/85 4,509,911 06/5 12,368 4/09/85 
4,509,533 06/420,099 4/09/85 4,509,919 06/569,768 4/09/85 
4,509,534 06/388,419 4/09/85 4,509,921 06/562,989 4/09/85 
4,509,538 06/590,489 4/09/85 4,509,933 06/383,845 4/09/85 
4,509,548 06/646,044 4/09/85 4,509,941 06/551,109 4/09/85 
4,509,552 06/486,128 4/09/85 4,509,942 06/629,938 4/09/85 
4,509,567 06/490,477 4/09/85 4,509,945 06/530,580 4/09/85 
4,509,588 06/380,093 4/09/85 4,509,951 06/619,976 4/09/85 
4,509,590 06/341,719 4/09/85 4,509,959 06/517,896 4/09/85 
4,509,596 06/573,093 4/09/85 4,509,976 06/592,134 4/09/85 
4,509,602 06/498, 141 4/09/85 4,509,978 06/447,569 4/09/85 
4,509,607 06/527,704 /09/85 4,509,986 06/543,430 4/09/85 
4,509,610 06/435,113 4/09/85 4,509,992 06/518,508 4/09/85 
4,509,619 06/389,428 4/09/85 4,509,994 06/646,759 4/09/85 
4,509,629 06/450,122 4/09/85 4,509,997 06/543,003 4/09/85 
4,509,632 06/543,384 4/09/85 4,510,003 06/610,155 4/09/85 
4,509,635 06/457,518 4/09/85 4,510,011 06/565,176 4/09/85 
4,509,636 06/514,449 4/09/85 4,510,014 06/555,035 4/09/85 
4,509,637 06/536,688 4/09/85 4,510,038 06/434,656 4/09/85 
4,509,648 06/401,970 4/09/85 4,510,039 06/485,247 4/09/85 
4,509,651 06/512,458 4/09/85 4,510,040 06/549,694 4/09/85 
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Patent Number Serial Number Issue Date 4,510,447 06/315,329 4/09/85 

4,510,450 06/426,147 4/09/85 
4,510,043 06/580,924 4/09/85 4,510,455 06/374,655 4/09/85 
4,510,045 06/590,237 4/09/85 4,510,469 06/499,395 4/09/85 
4,510,048 06/535,513 4/09/85 4,510,470 - 06/468,598 4/09/85 
4,510,049 06/535,521 4/09/85 4,510,471 06/5 10,093 4/09/85 
4,510,050 06/436,883 4/09/85 4,510,480 06/465,859 4/09/85 
4,510,053 06/515,492 4/09/85 4,510,488 06/347,633 4/09/85 
4,510,056 06/445 ,437 4/09/85 4,510,495 06/406,471 4/09/85 
4,510,063 06/510,486 4/09/85 4,510,499 06/261,619 4/09/85 
4,510,065 06/537,257 4/09/85 4,510,500 06/461 ,766 4/09/85 
4,510,066 06/511,318 4/09/85 4,510,501 06/496,311 4/09/85 
4,510,070 06/443,640 4/09/85 4,510,509 06/472,530 4/09/85 
4,510,071 06/636,570 4/09/85 4,510,512 06/448,266 4/09/85 
4,510,082 06/472,438 4/09/85 4,510,520 06/456,236 4/09/85 
4,510,086 06/524,973 4/09/85 4,510,530 06/389,968 4/09/85 
4,510,088 06/409,211 4/09/85 4,510,549 06/602,684 4/09/85 
4,510,099 06/523,623 4/09/85 4,510,550 06/450,376 4/09/85 
4,510,116 06/517,604 4/09/85 4,510,551 06/612,459 4/09/85 
4,510,117 06/465,419 4/09/85 4,510,558 06/576,492 4/09/85 
4,510,120 06/426, 102 4/09/85 4,510,566 06/424,390 4/09/85 
4,510,123 06/444,720 4/09/85 4,510,568 06/463,881 4/09/85 
4,510,139 06/568,870 4/09/85 = 4,510,582 06/630,917 4/09/85 
4,510,143 06/465,669 4/09/85 4,510,587 06/435,328 4/09/85 
4,510,144 06/429,421 4/09/85 4,510,591 06/441 ,923 4/09/85 
4,510,146 06/376,586 4/09/85 4,510,593 06/434,970 4/09/85 
4,510,147 06/378,256 4/09/85 4,510,607 06/567 ,594 4/09/85 
4,510,151 06/578,918 4/09/85 4,510,608 06/350,965 4/09/85 
4,510,155 06/500,607 4/09/85 4,510,609 06/575,613 4/09/85 
4,510,156 06/347 ,599 4/09/85 4,510,612 06/358,752 4/09/85 
4,510,158 06/586,377 4/09/85 4,510,613 06/489,353 4/09/85 
4,510,159 06/499,644 4/09/85 4,510,620 06/469,748 4/09/85 
4,510,164 60/530,058 4/09/85 4,510,626 06/500,080 4/16/85 
4,510,168 06/589,976 4/09/85 4,510,627 06/436,501 4/16/85 
4,510,180 06/466,010 4/09/85 4,510,639 06/493,345 4/16/85 
4,510,213 06/541,185 4/09/85 4,510,645 06/512,909 4/16/85 
4,510,214 06/523,419 4/09/85 4,510,651 06/460,078 4/16/85 
4,510,215 06/448,628 4/09/85 4,510,661 06/520,892 4/16/85 
4,510,216 06/541,024 4/09/85 4,510,665 06/486,044 4/16/85 
4,510,221 06/519,442 4/09/85 4,510,679 06/523,923 4/16/85 
4,510,222 06/496,245 4/09/85 4,510,686 06/483,700 4/16/85 
4,510,226 06/515,191 4/09/85 4,510,687 06/453,425 4/16/85 
4,510,239 06/406,644 4/09/85 4,510,689 06/507,280 4/16/85 
4,510,246 06/410,302 4/09/85 4,510,697 06/459,366 4/16/85 
4,510,249 06/451,755 4/09/85 4,510,703 06/450,764 4/16/85 
4,510,253 06/498,379 4/09/85 4,510,708 06/635,170 4/16/85 
4,510,255 06/544,148 4/09/85 4,510,711 06/49 1,906 4/16/85 
4,510,266 06/432,631 4/09/85 4,510,712 06/379,149 4/16/85 
4,510,277 06/548,583 4/09/85 4,510,713 06/523,677 4/16/85 
4,510,278 06/576, 164 4/09/85 4,510,726 06/502,760 4/16/85 
4,510,284 06/638,540 4/09/85 4,510,739 06/516,116 4/16/85 
4,510,286 06/603,804 4/09/85 4,510,746 06/527,310 4/16/85 
4,510,294 06/394,543 4/09/85 4,510,753 06/599,101 4/16/85 
4,510,296 06/608,741 4/09/85 4,510,754 06/500,488 4/16/85 
4,510,311 06/458,085 4/09/85 4,510,762 06/593, 106 4/16/85 
4,510,316 06/385,756 4/09/85 4,510,768 06/509,322 4/16/85 
4,510,320 06/334,484 4/09/85 4,510,769 06/597,073 4/16/85 
4,510,322 06/463,685 4/09/85 4,510,774 06/564,227 4/16/85 
4,510,337 06/575,593 4/09/85 4,510,775 06/385,375 4/16/85 
4,510,354 06/599,463 4/09/85 4,510,779 06/399,056 4/16/85 
4,510,359 06/549,856 4/09/85 4,510,788 06/506,305 4/6/85 
4,510,363 06/521,496 4/09/85 4,510,791 06/610,036 4/16/85 
4,510,375 06/380,445 4/09/85 4,510,792 06/525,902 4/16/85 
4,510,377 06/577,391 4/09/85 4,510,793 06/498,152 4/16/85 
4,510,381 06/492,032 4/09/85 4,510,803 06/453,554 4/16/85 
4,510,385 06/439,659 4/09/85 4,510,808 06/498,354 4/16/85 
4,510,386 06/362,531 4/09/85 4,510,829 06/446,398 4/16/85 
4,510,387 06/435,728 4/09/85 4,510,831 06/553,858 4/16/85 
4,510,391 06/459,971 4/09/85 4,510,835 06/469,821 4/16/85 
4,510,400 06/407,417 4/09/85 4,510,837 06/458,868 4/16/85 
4,510,402 06/387,060 4/09/85 4,510,846 06/418,947 4/16/85 
4,510,409 06/522,737 4/09/85 4,510,849 06/395,027 4/16/85 
4,510,419 06/505,449 4/09/85 4,510,852 06/520,548 4/16/85 
4,510,426 06/403,530 4/09/85 4,510,867 06/558,852 4/16/85 
4,510,427 06/478,730 4/09/85 4,510,870 06/286,744 4/16/85 
4,510,437 06/518,532 4/09/85 4,510,875 06/528,120 4/16/85 
4,510,442 06/39 1,604 4/09/85 4,510,876 06/571,721 4/16/85 
4,510,444 06/385,003 4/09/85 4,510,887 06/522,433 4/16/85 
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Patent Number Serial Number Issue Date 1,337 06/392,205 4/16/85 
1,341 06/593,475 4/16/85 
1,345 06/443,869 4/16/85 
| 347 06/543,736 4/16/85 

1,348 06/391,773 4/16/85 
1 363 06/535,048 4/16/85 
1,371 06/467,429 4/16/85 
i3r7 06/547,569 4/16/85 
1,383 06/513,890 4/16/85 
1,386 06/496,223 4/16/85 
1,388 06/584,285 4/16/85 
1,404 06/548,206 4/16/85 
1,411 06/528,954 4/16/85 
1,416 06/564,068 4/16/85 
1,417 06/528, 166 4/16/85 
1,419 06/550,509 4/16/85 
1,421 06/576,598 4/16/85 
1,437 06/439,269 4/16/85 
11,438 06/534,074 4/16/85 
11,440 06/564,639 4/16/85 
11,444 06/528 ,609 4/16/85 
11,452 06/467,039 4/16/85 
11,454 06/550,775 4/16/85 
1,458 06/567,209 4/16/85 
1,464 06/5 16,082 4/16/85 


4,510,899 06/605,842 4/16/85 
4,510,903 06/557,094 4/16/85 
4,510,912 06/467,756 4/16/85 
4,510,913 06/591,981 4/16/85 
4,510,915 06/428,229 4/16/85 
4,510,922 06/456,936 4/16/85 
4,510,941 06/412,535 4/16/85 
4,510,947 06/582,247 4/16/85 
4,510,948 06/582,498 4/16/85 
4,510,957 06/402,594 4/16/85 
4,510,958 06/590,839 4/16/85 
4,510,961 06/491 ,000 4/16/85 
4,510,962 06/509,553 4/16/85 
4,510,968 06/467,416 4/16/85 
4,510,978 06/477,268 4/16/85 
4,510,980 06/552,599 4/16/85 
4,510,985 06/534,060 4/16/85 
4,510,988 06/408,820 4/16/85 
4,510,993 06/361 ,622 4/16/85 
4,510,997 06/544,814 4/16/85 
4,511,002 06/544, 143 4/16/85 
4,511,008 06/568,979 4/16/85 
4,511,014 06/395,188 4/16/85 
4,511,020 06/401 ,557 4/16/85 1,465 06/619,254 4/16/85 
4,511,026 06/454,391 4/16/85 511,466 06/561 ,306 4/16/85 
4,511,037 06/570,931 4/16/85 4,511,467 06/401 ,749 4/16/85 
4,511,047 06/444,453 4/16/85 4,511,476 06/458,273 4/16/85 
4,511,060 06/502,626 4/16/85 4,511,492 06/543,655 4/16/85 
4,511,069 06/465,689 4/16/85 4,511,515 06/508,602 4/16/85 
4,511,071 06/555,566 4/16/85 4,511,516 06/418,196 4/16/85 
4,511,079 06/548 ,238 4/16/85 4,511,521 06/367,520 4/16/85 
4,511,094 06/443,292 4/16/85 4,511,523 06/442,092 4/16/85 
4,511,100 06/473,606 4/16/85 4,511,524 06/440, 174 4/16/85 
4,511,106 06/293,914 4/16/85 4,511,527 06/449,886 4/16/85 
4,511,113 06/35 1,877 4/16/85 4,511,540 06/315,349 4/16/85 
4,511,117 06/559,476 4/16/85 4,511,541 06/446,362 4/16/85 
4,511,122 06/537,863 4/16/85 4,511,548 06/521,817 4/16/85 
4,511,124 06/49 1,166 4/16/85 4,511,565 06/546,352 4/16/85 
4,511,130 06/518,038 4/16/85 4,511,568 06/485,191 4/16/85 
4,511,131 06/543,362 4/16/85 4,511,570 06/479,638 4/16/85 
4,511,151 06/527,898 4/16/85 4,511,574 06/417,115 4/16/85 
4,511,153 06/404,451 4/16/85 4,511,596 06/571,166 4/16/85 
4,511,159 06/605,538 4/16/85 ; 06/54 1,048 4/16/85 
4,511,168 06/464,521 4/16/85 06/552,713 4/16/85 
4,511,169 06/430,943 4/16/85 11, 06/625 ,939 4/16/85 
4,511,174 06/490,726 4/16/85 911,633 06/579,079 4/16/85 
4,511,179 06/375,928 4/16/85 911,62 06/354,467 4/16/85 

06/408,762 4/16/85 ; 06/463,295 4/16/85 

06/49 1,050 4/16/85 11 06/560,054 4/16/85 

06/515,150 4/16/85 : 06/638,781 4/16/85 

06/520,830 4/16/85 Rea) 06/434,493 4/16/85 

06/579,150 4/16/85 saky 06/521 ,296 4/16/85 

06/S09,904 4/16/85 11, 06/548,051 4/16/85 

06/541 ,206 4/16/85 ,685 06/238,593 4/16/85 

06/486,992 4/16/85 11, 06/446,567 4/16/85 

06/628,139 4/16/85 : 06/584,068 4/16/85 

06/416,588 4/16/85 4,511,710 06/619,440 4/16/85 

06/460,112 4/16/85 4,511,711 06/463,243 4/16/85 
4,511,216 06/525,755 4/16/85 4,511,716 06/463,962 4/16/85 
4,511,226 06/483,944 4/16/85 4,511,718 06/471,691 4/16/85 
4,511,247 06/413,478 4/16/85 4,511,719 06/546,366 4/16/85 
4,511,249 06/543,782 4/16/85 4,511,722 06/466,807 4/16/85 
4,511,253 06/417,190 4/16/85 11,727 06/447,547 4/16/85 
4,511,274 06/5 13,639 4/16/85 06/454,810 4/16/85 
4,511,276 06/491,525 4/16/85 06/408,763 4/16/85 
4,511,277 06/282,986 4/16/85 06/507,448 4/16/85 
4,511,285 06/488,546 4/16/85 06/456,383 4/16/85 
4,511,294 06/398,639 4/16/85 06/557,269 4/16/85 
4,511,295 06/419,895 4/16/85 06/576,179 4/16/85 
4,511,300 06/531,919 4/16/85 06/486,773 4/16/85 
4,511,307 06/529,058 4/16/85 06/58 1,865 4/16/85 
4,511,314 06/609,616 4/16/85 06/430,258 4/16/85 
4,511,321 06/379,663 4/16/85 06/488,489 4/16/85 
4,511,325 06/446,755 4/16/85 06/479,451 4/16/85 
4,511,329 06/574,259 4/16/85 06/563,601 4/16/85 
4,511,330 06/538,380 4/16/85 06/388,620 4/16/85 
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Patent Number Serial Number Issue Date 4,512,151 06/452,510 4/23/85 
4,512,154 06/624,787 4/23/85 

4,511,813 06/532,520 4/16/85 4,512,155 06/45 1,884 4/23/85 
4,511,817 06/546,676 4/16/85 4,512,157 06/464,715 4/23/85 
06/452,353 4/16/85 4,512,160 06/455,034 4/23/85 

06/326,867 4/16/85 4,512,161 06/604,348 4/23/85 

06/452,559 4/16/85 4,512,165 06/364,420 4/23/85 

06/452,560 4/16/85 4,512,166 06/401,417 4/23/85 

06/364,041 4/16/85 4,512,167 06/520,68 1 4/23/85 

06/448,818 4/16/85 4,512,179 06/546,739 4/23/85 

06/419,161 4/16/85 4,512,181 06/467,547 4/23/85 

06/58 1,833 4/16/85 4,512,182 06/498 ,386 4/23/85 

06/439,372 4/16/85 4,512,183 06/522,180 4/23/85 

06/560,189 4/16/85 4,512,187 06/322,729 4/23/85 

06/394,563 4/16/85 4,512,188 06/41 1,469 4/23/85 

06/403,686 4/16/85 4,512,192 06/528,772 4/23/85 

06/362,384 4/16/85 4,512,194 06/448,913 4/23/85 

06/456,806 4/16/85 4,512,197 06/528,708 4/23/85 

06/369,057 4/16/85 4,512,203 06/435,274 4/23/85 

06/363,800 4/16/85 4,512,204 06/361 ,608 4/23/85 

4,511,971 06/377,031 4/16/85 4,512,205 06/439,852 4/23/85 
4,511,975 06/387,848 4/16/85 4,512,208 06/463, 167 4/23/85 
4,511,986 06/413,034 4/16/85 4,512,210 06/431,591 4/23/85 
4,511,988 06/398,993 4/16/85 4,512,213 06/560,540 4/23/85 
4,511,994 06/424,665 4/16/85 4,512,214 06/533,346 4/23/85 
4,511,996 06/406,718 4/16/85 4,512,215 06/490,340 4/23/85 
4,511,999 06/442,818 4/16/85 4,512,216 06/572,289 4/23/85 
4,512,007 06/366,395 4/16/85 4,512,217 06/516,110 4/23/85 
4,512,023 06/503,418 4/16/85 4,512,218 06/591,029 4/23/85 
4,512,026 06/487,423 4/16/85 4,512,225 06/434,763 4/23/85 
4,512,028 06/470,591 4/16/85 4,512,239 06/460,791 4/23/85 
4,512,030 06/461 ,837 4/16/85 4,512,243 06/402,020 4/23/85 
4,512,034 06/512,603 4/16/85 4,512,245 06/662,942 4/23/85 
4,512,037 06/409,014 4/23/85 4,512,248 06/572,853 4/23/85 
4,512,040 06/502,695 4/23/85 4,512,249 06/487,044 4/23/85 
4,512,041 06/543,010 4/23/85 4,512,254 06/603,507 4/23/85 
4,512,042 06/494,947 4/23/85 4,512,257 06/373,178 4/23/85 
4,512,043 06/482,042 4/23/85 4,512,258 06/460,246 4/23/85 
4,512,045 06/526,825 4/23/85 4,512,259 06/583,277 4/23/85 
4,512,047 06/530,148 4/23/85 4,512,261 06/429,004 4/23/85 
4,512,048 06/517,684 4/23/85 4,512,269 06/515,126 4/23/85 
4,512,049 06/630,533 4/23/85 4,512,274 06/413,794 4/23/85 
4,512,050 06/573,808 4/23/85 4,512,275 06/489,102 4/23/85 
4,512,051 06/436,819 4/23/85 4,512,280 06/435,726 4/23/85 
4,512,054 06/599,009 4/23/85 4,512,284 06/563,230 4/23/85 
4,512,055 06/549,882 4/23/85 4,512,285 06/566,117 4/23/85 
4,512,056 06/583,400 4/23/85 4,512,286 06/505,768 4/23/85 
4,512,061 06/600,310 4/23/85 4,512,287 06/45 1,836 4/23/85 
4,512,070 06/499,816 4/23/85 4,512,291 06/498,398 4/23/85 
4,512,071 06/432,242 4/23/85 4,512,295 06/450,858 4/23/85 
4,512,081 06/535,640 4/23/85 4,512,296 06/617,040 4/23/85 
4,512,082 06/473,586 4/23/85 4,512,301 06/403,740 4/23/85 
4,512,083 06/570,626 4/23/85 4,512,309 06/490,974 4/23/85 
4,512,085 06/443,582 4/23/85 4,512,316 06/538,467 4/23/85 
4,512,087 06/570,346 4/23/85 4,512,317 06/584,025 4/23/85 
4,512,088 06/48 1,728 4/23/85 4,512,322 06/397 ,069 4/23/85 
4,512,092 06/553,524 4/23/85 4,512,326 06/370,036 4/23/85 
4,512,093 06/540,481 4/23/85 4,512,328 06/529,641 4/23/85 
4,512,096 06/312,857 4/23/85 4,512,329 06/600,007 4/23/85 
4,512,099 06/583,521 4/23/85 4,512,331 06/613,577 4/23/85 
4,512,101 06/543,342 4/23/85 4,512,332 06/542,557 4/23/85 
4,512,102 06/406,292 4/23/85 4,512,336 06/434,219 4/23/85 
4,512,103 06/475,064 4/23/85 4,512,337 06/313,118 4/23/85 
4,512,104 06/563,056 4/23/85 4,512,346 06/488,280 4/23/85 
4,512,106 06/567 ,236 4/23/85 4,512,352 06/579,945 4/23/85 
4,512,110 06/569,971 4/23/85 4,512,356 06/461 ,039 4/23/85 
4,512,117 06/405,990 4/23/85 4,512,357 06/457,461 4/23/85 
4,512,121 06/497 ,607 4/23/85 4,512,362 06/444,563 4/23/85 
4,512,124 06/519,505 4/23/85 4,512,366 06/396,686 4/23/85 
4,512,125 06/598,317 4/23/85 4,512,368 06/472,877 4/23/85 
4,512,132 06/492,257 4/23/85 4,512,371 06/503,454 4/23/85 
4,512,134 06/440,365 4/23/85 4,512,374 06/483,527 4/23/85 
4,512,137 06/414,478 4/23/85 4,512,375 06/549,929 4/23/85 
4,512,140 06/532,945 4/23/85 4,512,377 06/563,295 4/23/85 
4,512,141 06/526,689 4/23/85 4,512,380 06/49 1,382 4/23/85 
4,512,144 06/535,285 4/23/85 4,512,385 06/464,301 4/23/85 
4,512,145 06/440, 138 4/23/85 4,512,389 06/562,655 4/23/85 
4,512,146 06/430,594 4/23/85 4,512,393 06/483,904 4/23/85 
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4,512,638 06/413,594 4/23/85 
4,512,394 06/554,989 4/23/85 4,512,647 06/554,175 4/23/85 
4,512,395 06/538,077 4/23/85 4,512,648 06/577 ,063 4/23/85 
4,512,396 06/551,569 4/23/85 4,512,661 06/414,237 4/23/85 
4,512,399 06/48 1,330 4/23/85 4,512,664 06/576,427 4/23/85 
4,512,400 06/545,718 4/23/85 4,512,670 06/494,436 4/23/85 
4,512,408 06/541,621 4/23/85 4,512,672 06/49 1,827 4/23/85 
4,512,409 06/541 ,620 4/23/85 4,512,676 06/489,310 4/23/85 
4,512,413 06/386,319 4/23/85 4,512,677 06/401,805 4/23/85 
4,512,416 06/43 1,008 4/23/85 4,512,678 06/393,584 4/23/85 
4,512,419 06/530,784 4/23/85 4,512,680 06/602,864 4/23/85 
4,512,422 06/507 ,966 4/23/85 4,512,682 06/511,920 4/23/85 
4,512,423 06/530,783 4/23/85 4,512,684 06/503,703 4/23/85 
4,512,425 06/468 ,662 4/23/85 4,512,687 06/477 ,320 4/23/85 
4,512,426 06/483,896 4/23/85 4,512,688 06/461 ,680 4/23/85 
4,512,433 06/394,101 4/23/85 4,512,691 06/496,141 4/23/85 
4,512,434 06/493 ,342 4/23/85 4,512,694 06/344,383 4/23/85 
4,512,437 06/503,777 4/23/85 4,512,699 06/495,380 4/23/85 
4,512,438 06/574,913 4/23/85 4,512,703 06/513,714 4/23/85 
4,512,440 06/560,562 4/23/85 4,512,704 06/384,162 4/23/85 
4,512,441 06/392,753 4/23/85 4,512,706 06/476,616 4/23/85 
4,512,443 06/476,564 4/23/85 4,512,709 06/516,972 4/23/85 
4,512,444 06/484,113 4/23/85 4,512,714 06/529,004 4/23/85 
4,512,448 06/418,837 4/23/85 4,512,715 06/403,162 4/23/85 
4,512,453 06/423,073 4/23/85 4,512,723 06/542,493 4/23/85 
4,512,459 06/386,494 4/23/85 4,512,724 06/476,201 4/23/85 
4,512,461 06/330,022 4/23/85 4,512,727 06/553,131 4/23/85 
4,512,464 06/637 ,646 4/23/85 4,512,732 06/503 ,467 4/23/85 
4,512,465 06/554,287 4/23/85 4,512,738 06/549, 184 4/23/85 
4,512,466 06/628,022 4/23/85 4,512,740 06/587,220 4/23/85 
4,512,469 06/501,259 4/23/85 4,512,744 06/546,375 4/23/85 
4,512,473 06/599,042 4/23/85 4,512,745 06/495,188 4/23/85 
4,512,474 06/559,417 4/23/85 4,512,746 06/418,203 4/23/85 
4,512,477 06/483,300 4/23/85 4,512,759 06/465 ,089 4/23/85 
4,512,478 06/429,802 4/23/85 4,512,760 06/572,193 4/23/85 
4,512,482 06/466,625 4/23/85 4,512,763 06/259,971 4/23/85 
4,512,485 06/594,723 4/23/85 4,512,764 06/423,978 4/23/85 
4,512,488 06/581,451 4/23/85 4,512,766 06/447,935 4/23/85 
4,512,490 06/374,146 4/23/85 4,512,768 06/466,535 4/23/85 
4,512,493 06/5 19,253 4/23/85 4,512,769 06/5 10,986 4/23/85 
4,512,494 06/470,555 4/23/85 4,512,775 06/538,502 4/23/85 
4,512,497 06/601,778 4/23/85 4,512,781 06/551,146 4/23/85 
4,512,504 06/563,069 4/23/85 4,512,783 06/573,288 4/23/85 
4,512,507 06/414,295 4/23/85 4,512,793 06/605,345 4/23/85 
4,512,508 06/360,955 4/23/85 4,512,795 06/457,172 4/23/85 
4,512,513 06/435,022 4/23/85 4,512,797 06/462,024 4/23/85 
4,512,514 06/540,012 4/23/85 4,512,804 06/480,998 4/23/85 
4,512,516 06/392,325 4/23/85 4,512,805 06/620,109 4/23/85 
4,512,517 06/413,420 4/23/85 4,512,810 06/572,090 4/23/85 
4,512,529 06/507,551 4/23/85 4,512,811 06/470,265 4/23/85 
4,512,530 06/588,618 4/23/85 4,512,814 06/547,859 4/23/85 
4,512,532 06/529,876 4/23/85 4,512,822 06/626,613 4/23/85 
4,512,533 06/596,553 4/23/85 4,512,823 06/598,641 4/23/85 
4,512,540 06/486,262 4/23/85 4,512,824 06/364,299 4/23/85 
4,512,547 06/492,450 4/23/85 4,512,825 06/484,346 4/23/85 
4,512,549 06/411,715 4/23/85 4,512,828 06/565,280 4/23/85 
4,512,559 06/518,766 4/23/85 4,512,830 06/543,985 4/23/85 
4,512,56! 06/610,503 4/23/85 4,512,834 06/464,447 4/23/85 
4,512,564 06/562,854 4/23/85 4,512,836 06/525,105 4/23/85 
4,512,566 06/441 ,236 4/23/85 4,512,843 06/535,862 4/23/85 
4,512,570 06/467,852 4/23/85 4,512,844 06/612,418 4/23/85 
4,512,574 06/419,777 4/23/85 4,512,846 06/342,944 4/23/85 
4,512,575 06/445,737 4/23/85 4,512,847 06/539,761 4/23/85 
4,512,578 06/559,944 4/23/85 4,512,850 06/333,397 4/23/85 
4,512,580 06/441 ,917 4/23/85 4,512,851 06/466,430 4/23/85 
4,512,584 06/507,381 4/23/85 4,512,854 06/546,217 4/23/85 
4,512,590 06/453,882 4/23/85 4,512,857 06/444,116 4/23/85 
4,512,596 06/486,583 123/85 4,512,858 06/579,654 4/23/85 
4,512,600 06/574,720 4/23/85 4,512,860 06/513,621 4/23/85 
4,512,601 06/526,332 4/23/85 4,512,861 06/567,371 4/23/85 
4,512,603 06/462,904 4/23/85 4,512,862 06/520,963 4/23/85 
4,512,609 06/479,031 4/23/85 4,512,867 06/527,382 4/23/85 
4,512,610 06/499,040 4/23/85 4,512,872 06/580,927 4/23/85 
4,512,612 06/508,891 4/23/85 4,512,875 06/490,952 4/23/85 
4,512,613 06/446,337 4/23/85 4,512,876 06/552,545 4/23/85 
4,512,626 06/504,424 4/23/85 4,512,877 06/629,871 4/23/85 
4,512,634 06/518,120 4/23/85 4,512,881 06/537,743 4/23/85 
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4,513,131 06/634,345 4/23/85 
4,512,883 06/523,241 4/23/85 4,513,134 06/487,421 4/23/85 
4,512,884 06/388, 156 4/23/85 4,513,135 06/354,982 4/23/85 
4,512,894 06/450,719 4/23/85 4,513,137 06/252,327 4/23/85 
4,512,899 06/590,893 4/23/85 4,513,146 06/422,221 4/23/85 
4,512,902 06/536,161 4/23/85 4,513,148 06/394,084 4/23/85 
4,512,903 06/507.270 4/23/85 4,513,150 06/592,908 4/23/85 
4,512,905 06/432,795 4/23/85 4,513,151 06/557,271 4/23/85 
4,512,906 06/647,879 4/23/85 4,513,152 06/538,698 4/23/85 
4,512,913 06/397 ,667 4/23/85 4,513,156 06/600,699 4/23/85 
4,512,914 06/463,491 4/23/85 4,513,158 06/649,226 4/23/85 
4,512,921 06/420,464 4/23/85 4,513,166 06/597,821 4/23/85 
4,512,927 06/504,701 4/23/85 4,513,167 06/573,926 4/23/85 
4,512,929 06/478 ,696 4/23/85 4,513,171 06/542,298 4/23/85 
4,512,933 06/559,791 4/23/85 4,513,173 06/501 ,887 4/23/85 
4,512,934 06/58 1,703 4/23/85 4,513,178 06/485,819 4/23/85 
4,512,938 06/398, 149 4/23/85 4,513,179 06/487,057 4/23/85 
4,512,940 06/450,311 4/23/85 4,513,182 06/433,703 4/23/85 
4,512,941 06/466,77 1 4/23/85 4,513,185 06/457,373 4/23/85 
4,512,943 06/496,712 4/23/85 4,513,188 06/3 12,964 4/23/85 
4,512,945 06/582,478 4/23/85 4,513,190 06/455,038 4/23/85 
4,512,947 06/491,740 4/23/85 4,513,194 06/244,153 4/23/85 
4,512,956 06/551,168 4/23/85 4,513,198 06/583,950 4/23/85 
4,512,957 06/313,617 4/23/85 4,513,199 06/422,608 4/23/85 
4,512,960 06/566,621 4/23/85 4,513,200 06/460,421 4/23/85 
4,512,962 06/560,791 4/23/85 4,513,204 06/412,224 4/23/85 
4,512,964 06/59 1,893 4/23/85 4,513,207 06/565,306 4/23/85 
4,512,965 06/553,804 4/23/85 4,513,210 06/511,232 4/23/85 
4,512,969 06/382,741 4/23/85 4,513,211 06/422,383 4/23/85 
4,512,977 06/386,113 4/23/85 4,513,220 06/417,168 4/23/85 
4,512,978 06/434,497 4/23/85 4,513,225 06/449,088 4/23/85 
4,512,981 06/45 1,054 4/23/85 4,513,237 06/594,688 4/23/85 
4,512,984 06/498,761 4/23/85 4,513,240 06/502,374 4/23/85 
4,512,991 06/453,054 4/23/85 4,513,241 06/48 1,426 4/23/85 
4,512,993 06/516,820 4/23/85 4,513,243 06/502,379 4/23/85 
4,512,994 06/491 ,025 4/23/85 4,513,246 06/422,223 4/23/85 
4,512,995 06/455,190 4/23/85 4,513,253 06/450,63 1 4/23/85 
4,513,002 06/330,733 4/23/85 4,513,263 06/45 1,684 4/23/85 
4,513,005 06/386,570 4/23/85 4,513,269 06/500,148 4/23/85 
4,513,013 06/498,036 4/23/85 4,513,272 06/478,395 4/23/85 
4,513,016 06/433,074 4/23/85 4,513,273 06/582,969 4/23/85 
4,513,024 06/408,679 4/23/85 4,513,280 06/656,208 4/23/85 
4,513,029 06/5 14,786 4/23/85 4,513,281 06/365,460 4/23/85 
4,513,030 06/389,802 4/23/85 4,513,289 06/377, 106 4/23/85 
4,513,031 06/530,841 4/23/85 4,513,291 06/412,210 4/23/85 
4,513,032 06/48 1,870 4/23/85 4,513,293 06/320,722 4/23/85 
4,513,033 06/572,386 4/23/85 4,513,304 06/229,596 4/23/85 
4,513,044 06/566,707 4/23/85 4,513,309 06/438,835 4/23/85 
4,513,046 06/406,238 4/23/85 4,513,314 06/422,637 4/23/85 
4,513,048 06/528,133 4/23/85 4,513,320 06/472,785 4/23/85 
4,513,061 06/422,291 4/23/85 4,513,324 06/434,054 4/23/85 
4,513,064 06/450,617 4/23/85 4,513,328 06/352,009 4/23/85 
4,513,065 06/610,740 4/23/85 4,513,329 06/528,386 4/23/85 
4,513,069 06/396,954 4/23/85 4,513,331 06/433,950 4/23/85 
4,513,070 06/465,030 4/23/85 4,513,332 06/405,206 4/23/85 
4,513,076 06/497,527 4/23/85 4,513,333 06/585,829 4/23/85 
4,513,077 06/503,634 4/23/85 4,513,336 06/413,844 4/23/85 
4,513,078 06/541,786 4/23/85 4,513,338 06/575,973 4/23/85 
4,513,080 06/648,616 4/23/85 4,513,340 06/448,938 4/23/85 
4,513,085 06/433,197 4/23/85 4,513,350 06/576,497 4/23/85 
4,513,086 06/404,082 4/23/85 4,513,352 06/59 1,650 4/23/85 
4,513,091 06/465 ,987 4/23/85 4,513,354 06/535,864 4/23/85 
4,513,093 06/277,752 4/23/85 4,513,358 06/5 10,207 4/23/85 
4,513,094 06/506,469 4/23/85 4,513,364 06/544,567 4/23/85 
4,513,096 06/643,158 4/23/85 4,513,365 06/465,252 4/23/85 
4,513,097 06/588,115 4/23/85 4,513,370 06/399,240 4/23/85 
4,513,098 06/508 ,407 4/23/85 4,513,378 06/3 13,233 4/23/85 
4,513,099 06/584,220 4/23/85 4,513,382 06/408,957 4/23/85 
4,513,102 06/581,991 4/23/85 4,513,388 06/601 ,093 4/23/85 
4,513,104 06/478,915 4/23/85 4,513,394 06/402,545 4/23/85 
4,513,108 06/495,069 4/23/85 4,513,395 06/479,089 4/23/85 
4,513,110 06/502,875 4/23/85 4,513,406 06/373,785 4/23/85 
4,513,112 06/587,032 4/23/85 4,513,414 06/370,930 4/23/85 
4,513,121 06/476,584 4/23/85 4,513,420 06/443,809 4/23/85 
4,513,122 06/476,807 4/23/85 4,513,423 06/385,220 4/23/85 
4,513,123 06/551,524 4/23/85 4,513,424 06/420,990 4/23/85 
4,513,125 06/456,068 4/23/85 4,513,425 06/514,266 4/23/85 
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4,513,641 06/498,510 4/30/85 
4,513,428 06/329,557 4/23/85 4,513,645 06/575,568 4/30/85 
4,513,429 06/329,558 4/23/85 4,513,646 06/384, 100 4/30/85 
4,513,432 06/393,544 4/23/85 4,513,650 06/482,918 4/30/85 
4,513,434 06/447,724 4/23/85 4,513,656 06/508,861 4/30/85 
4,513,438 06/368,855 4/23/85 4,513,659 06/503,086 4/30/85 
4,513,441 06/5 19,736 4/23/85 4,513,660 06/644,645 4/30/85 
4,513,442 06/348,279 4/23/85 4,513,664 06/494, 156 4/30/85 
4,513,443 06/612,995 4/23/85 4,513,666 06/553,208 4/30/85 
4,513,455 06/557,625 4/30/85 4,513,667 06/554,782 4/30/85 
4,513,461 06/570,608 4/30/85 4,513,668 06/499,761 4/30/85 
4,513,464 06/554,454 4/30/85 4,513,670 06/3 13,209 4/30/85 
4,513,465 06/406,995 4/30/85 4,513,673 06/432,586 4/30/85 
4,513,466 06/653,365 4/30/85 4,513,675 06/487,744 4/30/85 
4,513,467 06/613,018 4/30/85 4,513,679 06/574,018 4/30/85 
4,513,471 06/547 ,369 4/30/85 4,513,681 06/580,762 4/30/85 
4,513,472 06/548,995 4/30/85 4,513,687 06/575,518 4/30/85 
4,513,476 06/477 ,269 4/30/85 4,513,693 06/482,173 4/30/85 
4,513,477 06/548,329 4/30/85 4,513,698 06/368,983 4/30/85 
4,513,481 06/523,953 4/30/85 4,513,702 06/423,260 4/30/85 
4,513,485 06/308,449 4/30/85 4,513,706 06/634,425 4/30/85 
4,513,487 06/519,558 4/30/85 4,513,712 06/615,874 4/30/85 
4,513,490 06/42 1,067 4/30/85 4,513,714 06/462,098 4/30/85 
4,513,493 06/302,294 4/30/85 4,513,717 06/473,609 4/30/85 
4,513,498 06/468,611 4/30/85 4,513,720 06/515,668 4/30/85 
4,513,499 06/441,405 4/30/85 4,513,730 06/598, 144 4/30/85 
4,513,502 06/470,775 4/30/85 4,513,731 06/429,229 4/30/85 
4,513,505 06/562,517 4/30/85 4,513,735 06/549,726 4/30/85 
4,513,507 06/528,827 4/30/85 4,513,738 06/399 ,468 4/30/85 
4,513,512 06/510,368 4/30/85 4,513,741 06/466,070 4/30/85 
4,513,517 06/336,360 4/30/85 4,513,748 06/527,768 4/30/85 
4,513,519 06/514,081 4/30/85 4,513,755 06/37 1,475 4/30/85 
4,513,522 06/418,668 4/30/85 4,513,757 06/589,454 4/30/85 
4,513,525 06/493,633 4/30/85 4,513,758 06/49 1,066 4/30/85 
4,513,526 06/502,007 4/30/85 4,513,759 06/39 1,462 4/30/85 
4,513,527 06/436,010 4/30/85 4,513,766 06/630,349 4/30/85 
4,513,535 06/453,693 4/30/85 4,513,768 06/528,191 4/30/85 
4,513,537 06/526,734 4/30/85 4,513,773 06/607 ,601 4/30/85 
4,513,538 06/483,249 4/30/85 4,513,782 06/413,551 4/30/85 
4,513,540 06/512,836 4/30/85 4,513,784 06/601 ,428 4/30/85 
4,513,542 06/542,314 4/30/85 4,513,787 06/545,744 4/30/85 
4,513,543 06/477 ,652 4/30/85 4,513,792 06/482,243 4/30/85 
4,513,544 06/487,200 4/30/85 4,513,797 06/620,663 4/30/85 
4,513,545 06/419,732 4/30/85 4,513,800 06/429,976 4/30/85 
4,513,549 06/480,150 4/30/85 4,513,803 06/408,077 4/30/85 
4,513,550 06/233,593 4/30/85 4,513,806 06/497,017 4/30/85 
4,513,553 06/512,460 4/30/85 4,513,807 06/489,969 4/30/85 
4,513,554 06/453,156 4/30/85 4,513,810 06/359,627 4/30/85 
4,513,555 06/453,692 4/30/85 4,513,816 06/646,036 4/30/85 
4,513,556 06/3 10,870 4/30/85 4,513,817 06/432,210 4/30/85 
4,513,557 06/582,547 4/30/85 4,513,820 06/462,579 4/30/85 
4,513,559 06/488 ,243 4/30/85 4,513,821 06/576,696 4/30/85 
4,513,560 06/265,674 4/30/85 4,513,825 06/573,063 4/30/85 
4,513,563 06/469,170 4/30/85 4,513,826 06/424,969 4/30/85 
4,513,566 06/499,177 4/30/85 4,513,827 06/484,436 4/30/85 
4,513,572 06/479,995 4/30/85 4,513,828 06/473,268 4/30/85 
4,513,574 06/605,272 4/30/85 4,513,836 06/389,656 4/30/85 
4,513,577 06/443,025 4/30/85 4,513,840 06/494,159 4/30/85 
4,513,579 06/503,154 4/30/85 4,513,841 06/541 ,282 4/30/85 
4,513,581 06/573,345 4/30/85 4,513,843 06/445,962 4/30/85 
4,513,582 06/377 ,068 4/30/85 4,513,844 06/415,533 4/30/85 
4,513,586 06/450,392 4/30/85 4,513,850 06/465,156 4/30/85 
4,513,587 06/554,302 4/30/85 4,513,853 06/424,046 4/30/85 
4,513,588 06/559,066 4/30/85 4,513,855 06/447 ,347 4/30/85 
4,513,589 06/562,978 4/30/85 4,513,856 06/571,595 4/30/85 
4,513,590 06/472,863 4/30/85 4,513,858 06/527,838 4/30/85 
4,513,591 06/547,381 4/30/85 4,513,862 06/476,765 4/30/85 
4,513,592 06/547,406 4/30/85 4,513,863 06/552,926 4/30/85 
4,513,597 06/398,328 - 4/30/85 4,513,865 06/496,593 4/30/85 
4,513,598 06/343,280 4/30/85 4,513,870 06/576,611 4/30/85 
4,513,611 06/527,212 4/30/85 4,513,872 06/416,039 4/30/85 
4,513,615 06/558,278 4/30/85 4,513,876 06/620,343 /30/85 
4,513,619 06/457,392 4/30/85 4,513,878 06/480, 103 4/30/85 
4,513,620 06/522,385 4/30/85 4,513,884 06/365,552 4/30/85 
4,513,621 06/575,878 4/30/85 4,513,889 06/452,953 4/30/85 
4,513,622 06/525,310 4/30/85 4,513,892 06/485,394 4/30/85 
4,513,636 06/45 1,369 4/30/85 4,513,893 06/358,852 4/30/85 
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4,514,181 06/532,455 4/30/85 
4,513,895 06/588,212 4/30/85 = 4,514,184 06/670,529 4/30/85 
4,513,899 06/406,766 4/30/85 4,514,186 06/545,416 4/30/85 
4,513,901 06/604,599 4/30/85 = 4,514,200 06/605 ,098 4/30/85 
4,513,902 06/512,932 4/30/85 4,514,204 06/477,478 4/30/85 
4,513,905 06/586,906 4/30/85 4,514,206 06/573,895 4/30/85 
4,513,907 06/517,488 4/30/85 4,514,215 06/560,621 4/30/85 
4,513,908 06/281,191 4/30/85 4,514,216 06/573,489 4/30/85 
4,513,914 06/435,830 4/30/85 4,514,218 06/617,778 4/30/85 
4,513,916 06/534,283 4/30/85 4,514,225 06/58 1,652 4/30/85 
4,513,919 06/553,218 4/30/85 4,514,236 06/470,975 4/30/85 
4,513,921 06/582,568 4/30/85 = 4,514,237 06/458,319 4/30/85 
4,513,936 06/478,685 4/30/85 = 4,514,241 06/586,912 4/30/85 
4,513,938 06/297,248 4/30/85 4,514,242 06/644,190 4/30/85 
4,513,943 06/531,702 4/30/85 = 4,514,251 06/595 ,092 4/30/85 
4,513,945 06/416,693 4/30/85 4,514,256 06/485,750 4/30/85 
4,513,947 06/514,979 4/30/85 4,514,258 06/403 ,668 4/30/85 
4,513,952 06/501,334 4/30/85 4,514,259 06/432,370 4/30/85 
4,513,962 06/510,258 4/30/85 4,514,260 06/496,708 4/30/85 
4,513,969 06/420,514 4/30/85 4,514,261 06/646,267 4/30/85 
4,513,971 06/606, 154 4/30/85 4,514,266 06/301 ,429 4/30/85 
4,513,976 06/617,699 4/30/85 = 4,514,275 06/594,444 4/30/85 
4,513,977 06/530,151 4/30/85 4,514,276 06/366,710 4/30/85 
4,513,982 06/445,736 4/30/85 4,514,278 06/457,992 4/30/85 
4,513,983 06/462,096 4/30/85 4,514,282 06/515,733 4/30/85 
4,513,984 06/484,292 4/30/85 4,514,289 06/551,916 4/30/85 
4,513,988 06/413,914 4/30/85 4,514,293 06/608,826 4/30/85 
4,513,990 06/460,540 4/30/85 4,514,295 06/404,557 4/30/85 
4,514,017 06/471,122 4/30/85 4,514,296 06/222,640 4/30/85 
4,514,021 06/486,774 4/30/85 4,514,301 06/295,651 4/30/85 
4,514,024 06/414,918 4/30/85 4,514,302 06/449,318 4/30/85 
4,514,029 06/374,287 4/30/85 4,514,308 06/518,703 4/30/85 
4,514,032 06/547,186 4/30/85 4,514,309 06/453,051 4/30/85 
4,514,047 06/433,933 4/30/85° 4,514,310 06/502,054 4/30/85 
4,514,052 06/446,653 4/30/85 4,514,311 06/492,779 4/30/85 
4,514,055 06/459,441 4/30/85 = 4,514,317 06/460,943 4/30/85 
4,514,056 06/439,493 4/30/85 4,514,318 06/580,188 4/30/85 
4,514,060 06/354, 167 4/30/85 = 4,514,323 06/438,315 4/30/85 
4,514,064 06/438,617 4/30/85 4,514,324 06/602,569 4/30/85 
4,514,067 06/443,585 4/30/85 4,514,325 06/600, 165 4/30/85 
4,514,069 06/566,332 4/30/85 = 4,514,327 06/456,706 4/30/85 
4,514,070 06/606,204 4/30/85 4,514,329 06/395,748 4/30/85 
4,514,071 06/496,448 4/30/85 4,514,330 06/508,689 4/30/85 
4,514,072 06/543,043 4/30/85 4,514,331 06/509,123 4/30/85 
4,514,082 06/554,804 4/30/85 4,514,336 06/382,988 4/30/85 
4,514,085 06/392,838 4/30/85 4,514,337 06/509,528 4/30/85 
4,514,086 06/337,275 4/30/85 = 4,514,341 06/601,878 4/30/85 
4,514,088 06/481,481 4/30/85 4,514,354 06/448,647 4/30/85 
4,514,089 06/634,457 4/30/85 4,514,359 06/480,426 4/30/85 
4,514,090 06/474,559 4/30/85 = 4,514,365 06/439,599 4/30/85 
4,514,092 06/49 1,274 4/30/85 4,514,373 06/558,539 4/30/85 
4,514,093 06/463,023 4/30/85 = 4,514,375 06/472,495 4/30/85 
4,514,096 06/529,094 4/30/85 = 4,514,376 06/601 ,834 4/30/85 
4,514,097 06/421,213 4/30/85 4,514,384 06/475,342 4/30/85 
4,514,099 06/522,259 4/30/85 4,514,392 06/509,707 4/30/85 
4,514,101 06/561 ,266 4/30/85 = 4,514,394 06/498,351 4/30/85 
4,514,103 06/402,761 4/30/85 4,514,396 06/536,460 4/30/85 
4,514,104 06/390,056 4/30/85 4,514,400 06/314,692 4/30/85 
4,514,106 06/464,776 4/30/85 = 4,514,414 06/436,232 4/30/85 
4,514,107 06/498,022 4/30/85 4,514,430 06/517,812 4/30/85 
4,514,108 06/447,743 4/30/85 4,514,435 06/597 ,393 4/30/85 
4,514,109 06/345 ,064 4/30/85 4,514,438 06/440,882 4/30/85 
4,514,115 06/413,644 4/30/85 4,514,440 06/560,473 4/30/85 
4,514,119 06/436,685 4/30/85 4,514,447 06/592,615 4/30/85 
4,514,121 06/461,154 4/30/85 4,514,448 06/454,072 4/30/85 
4,514,122 06/431,318 4/30/85 = 4,514,452 06/599,136 4/30/85 
4,514,127 06/515,994 4/30/85 4,514,454 06/544,774 4/30/85 
4,514,134 06/467,769 4/30/85 4,514,464 06/559,069 4/30/85 
4,514,135 06/513,540 4/30/85 4,514,466 06/385,227 4/30/85 
4,514,140 06/550,178 4/30/85 4,514,467 06/505,039 4/30/85 
4,514,147 06/598,242 4/30/85 4,514,468 06/498,374 4/30/85 
4,514,148 06/438,323 4/30/85 = 4,514,472 06/557,000 4/30/85 
4,514,149 06/541,547 4/30/85 = 4,514,477 06/534,654 4/30/85 
4,514,156 06/609,994 4/30/85 = 4,514,478 06/640,265 4/30/85 
4,514,163 06/555,651 4/30/85 4,514,480 06/503,776 4/30/85 
4,514,167 06/540,924 4/30/85 4,514,489 06/528,500 4/30/85 
4,514,171 06/635,562 4/30/85 4,514,490 06/530,437 4/30/85 
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4,514,790 06/566,969 4/30/85 
4,514,495 06/379,281 4/30/85 4,514,793 06/53 1,833 4/30/85 
4,514,510 06/530,430 4/30/85 4,514,799 06/237,804 4/30/85 
4,514,515 06/597 ,288 4/30/85 4,514,806 06/43 1,860 4/30/85 
4,514,518 06/370,700 4/30/25 4,514,812 06/424,686 4/30/85 
4,514,522 06/635,320 4/30/85 4,514,815 06/325,377 4/30/85 
4,514,523 06/607 ,046 4/30/85 4,514,816 06/518,974 4/30/85 
4,514,526 06/633,512 4/30/85 4,514,819 06/385,209 4/30/85 
4,514,531 06/540,241 4/30/85 4,514,820 06/431,914 4/30/85 
4,514,533 06/536, 182 4/30/85 4,514,821 06/424,231 4/30/85 
4,514,540 06/535,635 4/30/85 4,514,825 06/356,466 4/30/85 
4,514,542 06/617,870 4/30/85 4,514,831 06/393,119 4/30/85 
4,514,547 06/489,435 4/30/85 4,514,834 06/504,907 4/30/85 
4,514,548 06/455,678 4/30/85 4,514,836 06/462,67 1 4/30/85 
4,514,549 06/455,718 4/30/85 4,514,840 06/454,478 4/30/85 
4,514,550 06/608,653 4/30/85 4,514,848 06/359,078 4/30/85 
4,514,555 06/586,074 4/30/85 4,514,853 06/449,029 4/30/85 
4,514,557 06/516,217 4/30/85 4,514,854 06/469,402 4/30/85 
4,514,561 06/485,192 4/30/85 4,514,864 06/447,099 5/07/85 
4,514,564 06/486, 132 4/30/85 4,515,002 06/530,541 5/07/85 
4,514,568 06/500,484 4/30/85 4,515,003 06/512,404 5/07/85 
4,514,569 06/343,407 4/30/85 4,515,004 06/433,360 5/07/85 
4,514,574 06/569,083 4/30/85 4,515,007 06/455,446 5/07/85 
4,514,575 06/554,901 4/30/85 4,515,008 06/503,349 5/07/85 
4,514,576 06/510,022 4/30/85 4,515,011 06/492,188 5/07/85 
4,514,580 06/557,443 4/30/85 4,515,012 06/555,091 5/07/85 
4,514,582 06/585,546 4/30/85 4,515,016 06/505,174 5/07/85 
4,514,588 06/453,973 4/30/85 4,515,018 06/377,159 5/07/85 
4,514,597 06/494,189 4/30/85 4,515,021 06/5 18,738 5/07/85 
4,514,602 06/453,728 4/30/85 4,515,022 06/502,917 5/07/85 
4,514,607 06/366,909 4/30/85 4,515,026 06/467,140 5/07/85 
4,514,608 06/558,326 4/30/85 4,515,030 06/453,332 5/07/85 
4,514,609 06/425 ,393 4/30/85 4,515,031 06/425,826 5/07/85 
4,514,613 06/377,157 4/30/85 4,515,032 06/429,516 5/07/85 
4,514,617 06/459,109 4/30/85 4,515,035 06/608,939 5/07/85 
4,514,618 06/576,772 4/30/85 4,515,037 06/48 1,576 5/07/85 
4,514,622 06/308,7 13 4/30/85 4,515,039 06/524,273 5/07/85 
4,514,628 06/423,071 4/30/85 4,515,043 06/519,932 5/07/85 
4,514,637 06/469, 184 4/30/85 4,515,045 06/468,482 5/07/85 
4,514,640 06/425,724 4/30/85 4,515,047 06/489,436 5/07/85 
4,514,642 06/463,690 4/30/85 4,515,049 06/314,228 5/07/85 
4,514,649 06/265,918 4/30/85 4,515,050 06/547,583 5/07/85 
4,514,651 06/450,415 4/30/85 4,515,053 06/494,774 5/07/85 
4,514,655 06/447,788 4/30/85 4,515,057 06/458,477 5/07/85 
4,514,658 06/480,762 4/30/85 4,515,059 06/464,932 5/07/85 
4,514,664 06/376,662 4/30/85 4,515,060 06/459,320 5/07/85 
4,514,668 06/503,630 4/30/85 4,515,062 06/482,477 5/07/85 
4,514,674 06/564,630 4/30/85 4,515,064 06/475,122 5/07/85 
4,514,675 06/457,890 4/30/85 4,515,065 06/412,616 5/07/85 
4,514,678 06/594,254 4/30/85 4,515,067 06/414,668 5/07/85 
4,514,679 06/476,417 4/30/85 4,515,069 06/572,688 5/07/85 
4,514,689 06/453,418 4/30/85 4,515,072 06/444,094 5/07/85 
4,514,691 06/485,220 4/30/85 4,515,073 06/505,088 5/07/85 
4,514,697 06/465,231 4/30/85 4,515,074 06/606,677 5/07/85 
4,514,701 06/482,053 4/30/85 4,515,079 06/473,852 5/07/85 
4,514,704 06/526,911 4/30/85 4,515,082 06/534,852 5/07/85 
4,514,710 06/575,064 4/30/85 4,515,083 06/461,509 5/07/85 
4,514,722 06/495,667 4/30/85 4,515,085 06/514,123 5/07/85 
4,514,722 06/495,667 4/30/85 4,515,089 06/583,046 5/07/85 
4,514,724 06/425,874 4/30/85 4,515,091 06/525,622 5/07/85 
4,514,727 06/392,675 4/30/85 4,515,101 06/474,647 5/07/85 
4,514,729 06/408,255 4/30/85 4,515,108 06/592,293 5/07/85 
4,514,736 06/455,711 4/30/85 4,515,110 60/633,471 5/07/85 
4,514,737 06/493,275 4/30/85 4,515,113 06/383,989 5/07/85 
4,514,739 06/548,061 4/30/85 4,515,115 06/364,030 5/07/85 
4,514,741 06/443,711 4/30/85 4,515,116 06/480,866 5/07/85 
4,514,744 06/535,119 4/30/85 4,515,119 06/470,372 $/07/85 
4,514,753 06/438,679 4/30/85 4,515,124 06/460,494 5/07/85 
4,514,754 06/469,545 4/30/85 4,515,126 06/546,555 5/07/85 
4,514,758 06/442,496 4/30/85 4,515,128 06/541,606 - §/07/85 
4,514,766 06/482,791 4/30/85 4,515,134 06/339,297 5/07/85 
4,514,768 06/535,160 4/30/85 4,515,136 06/562,798 5/07/85 
4,514,770 06/338,174 4/30/85 4,515,137 06/578,077 5/07/85 
4,514,773 06/493,399 4/30/85 4,515,147 06/572,986 5/07/85 
4,514,775 06/374,046 4/30/85 4,515,149 06/548,696 5/07/85 
4,514,780 06/456,482 4/30/85 4,515,150 06/502, 182 5/07/85 
4,514,785 06/602,883 4/30/85 4,515,152 06/379, 106 5/07/85 
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4,515,386 06/521,919 5/07/85 
4,515,155 06/5 12,666 5/07/85 4,515,389 06/490,489 5/07/85 
4,515,156 06/508,556 5/07/85 4,515,396 06/485,356 5/07/85 
4,515,157 06/458,789 $/07/85 4,515,402 06/519,281 5/07/85 
4,515,164 06/592,490 5/07/85 4,515,403 06/399, 139 5/07/85 
4,515,167 06/470,196 5/07/85 4,515,406 06/425,310 5/07/85 
4,515,168 06/516,213 5/07/85 4,515,409 06/284,516 5/07/85 
4,515,173 06/625,322 5/07/85 4,515,410 06/522,801 5/07/85 
4,515,175 06/359,537 5/07/85 4,515,411 06/408,403 5/07/85 
4,515,176 06/425,193 5/07/85 4,515,412 06/515,818 5/07/85 
4,515,179 06/461 ,752 5/07/85 4,515,415 06/537,022 5/07/85 
4,515,180 06/448,235 5/07/85 4,515,417 06/532,592 $/07/85 
4,515,181 06/497,985 5/07/85 4,515,420 06/507 ,746 5/07/85 
4,515,183 06/484,214 5/07/85 4,515,422 06/543,210 5/07/85 
4,515,184 06/514,741 5/07/85 4,515,430 06/502,348 5/07/85 
4,515,191 06/525,110 5/07/85 4,515,441 06/434,191 5/07/85 
4,515,192 06/503, 136 5/07/85 4,515,443 06/454,305 5/07/85 
4,515,194 06/506,035 5/07/85 4,515,451 06/498,619 5/07/85 
4,515,195 06/515,508 $/07/85 4,515,455 06/48 1,729 5/07/85 
4,515,197 06/491,488 5/07/85 4,515,461 06/498, 156 5/07/85 
4,515,198 06/605,148 5/07/85 4,515,462 06/469,753 5/07/85 
4,515,205 06/560,651 5/07/85 4,515,466 06/382,514 5/07/85 
4,515,206 06/573,140 5/07/85 4,515,468 06/479,037 5/07/85 
4,515,207 06/615,505 5/07/85 4,515,469 06/3 16,689 5/07/85 
4,515,211 06/555,143 5/07/85 4,515,483 06/523,557 5/07/85 
4,515,212 06/459,566 5/07/85 4,515,484 06/561 ,697 5/07/85 
4,515,214 06/530,815 5/07/85 4,515,488 06/626,668 5/07/85 
4,515,220 06/560,866 5/07/85 4,515,504 06/493,941 5/07/85 
4,515,225 06/343,871 5/07/85 4,515,510 06/398,622 5/07/85 
4,515,227 06/489, 197 5/07/85 4,515,511 06/543,209 5/07/85 
4,515,228 06/555.735 5/07/85 4,515,512 06/301,408 5/07/85 
4,515,230 06/642,886 5/07/85 4,515,513 06/495,147 5/07/85 
4,515,233 06/420,039 5/07/85 4,515,514 06/404,647 5/07/85 
4,515,234 06/514,115 5/07/85 4,515,515 06/436,909 5/07/85 
4,515,237 06/453,285 5/07/85 4,515,516 06/306,890 5/07/85 
4,515,238 06/543,773 5/07/85 4,515,526 06/334,616 5/07/85 
4,515,240 06/465,908 5/07/85 4,515,528 06/511,061 5/07/85 
4,515,241 06/591 ,897 5/07/85 4,515,529 06/435,773 5/07/85 
4,515,245 06/522,962 5/07/85 4,515,537 06/412,394 5/07/85 
4,515,257 06/445,298 5/07/85 4,515,544 06/594,666 5/07/85 
4,515,260 06/479,379 5/07/85 4,515,545 06/620,861 5/07/85 
4,515,266 06/589,710 5/07/85 4,515,550 06/587,949 5/07/85 
4,515,268 06/525,304 5/07/85 4,515,555 06/545,528 5/07/85 
4,515,270 06/589,827 $/07/85 4,515,557 06/572,192 5/07/85 
4,515,276 06/515,684 5/07/85 4,515,566 06/546,030 5/07/85 
4,515,277 06/486,957 5/07/85 4,515,570 06/566,693 $/07/85 
4,515,279 06/404,016 5/07/85 4,515,572 06/608,303 5/07/85 
4,515,288 06/446,074 5/07/85 4,515,582 06/468,563 5/07/85 
4,515,290 06/501 ,263 5/07/85 4,515,584 06/508,910 5/07/85 
4,515,294 06/363,966 5/07/85 4,515,586 06/445,399 5/07/85 
4,515,296 06/422,072 5/07/85 4,515,596 06/514,071 5/07/85 
4,515,297 06/498,350 5/07/85 4,515,600 06/470,980 5/07/85 
4,515,299 06/539,297 5/07/85 4,515,601 06/373,878 5/07/85 
4,515,300 06/605,390 5/07/85 4,515,602 06/406,730 5/07/85 
4,515,307 06/560,244 5/07/85 4,515,604 06/488,472 5/07/85 
4,515,309 06/372,832 5/07/85 4,515,606 06/245,444 5/07/85 
4,515,318 06/561,139 5/07/85 4,515,607 06/600,348 5/07/85 
4,515,319 06/578,870 5/07/85 4,515,610 06/562,947 5/07/85 
4,515,321 06/475,480 5/07/85 4,515,611 06/562,948 5/07/85 
4,515,326 06/526,361 5/07/85 4,515,612 06/469,830 $/07/85 
4,515,328 06/552,799 5/07/85 4,515,613 06/520,096 5/07/85 
4,515,333 06/333,870 5/07/85 4,515,616 06/498,757 5/07/85 
4,515,334 06/374,777 5/07/85 4,515,617 06/519,609 5/07/85 
4,515,335 06/523,708 5/07/85 4,515,618 06/559,053 5/07/85 
4,515,338 06/450,120 5/07/85 4,515,623 06/310,402 5/07/85 
4,515,339 06/328,097 5/07/85 4,515,624 06/477,969 5/07/85 
4,515,341 06/513,743 5/07/85 4,515,627 06/486,606 5/07/85 
4,515,348 06/311,882 5/07/85 4,515,630 06/523,328 5/07/85 
4,515,353 06/631 ,286 5/07/85 4,515,632 06/538,131 5/07/85 
4,515,354 06/417,717 5/07/85 4,515,634 06/542,798 5/07/85 
4,515,358 06/447,770 5/07/85 4,515,636 06/641 ,860 5/07/85 
4,515,363 06/356,635 §/07/85 4,515,637 06/552,110 5/07/85 
4,515,364 06/511,472 5/07/85 4,515,638 06/634,786 5/07/85 
4,515,368 06/469,964 5/07/85 4,515,643 06/436,481 5/07/85 
4,515,377 06/5 14,087 5/07/85 4,515,646 06/554,210 5/07/85 
4,515,381 06/530,834 5/07/85 4,515,650 06/336,486 5/07/85 
4,515,384 06/418,291 5/07/85 4,515,651 06/644,189 $/07/85 
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Patent Number Serial Number Issue Date 4,515,899 06/556,902 5/07/85 

4,515,900 06/509, 100 5/07/85 
4,515,654 06/614,173 5/07/85 4,515,901 06/496,846 5/07/85 
4,515,655 06/522,793 5/07/85 4,515,903 06/551,352 5/07/85 
4,515,660 06/606,234 5/07/85 4,515,905 06/535,428 5/07/85 
4,515,664 06/574,502 5/07/85 4,515,908 06/595,743 5/07/85 
4,515,665 06/544,677 5/07/85 4,515,908 06/637,865 5/07/85 
4,515,670 06/582,993 5/07/85 4,515,909 06/426,799 5/07/85 
4,515,679 06/510,402 5/07/85 4,515,909 06/520,998 5/07/85 
4,515,681 06/416,092 5/07/85 4,515,911 06/397,876 5/07/85 
4,515,682 06/581,498 5/07/85 4,515,911 06/563,422 5/07/85 
4,515,683 06/532,252 5/07/85 4,515,913 06/550,809 5/07/85 
4,515,685 06/608,263 5/07/85 4,515,915 06/570,313 5/07/85 
4,515,686 06/504,652 5/07/85 4,515,918 06/602,596 5/07/85 
4,515,687 06/608,825 5/07/85 4,515,920 06/605,308 5/07/85 
4,515,695 06/555,487 5/07/85 4,515,923 06/615,929 5/07/85 
4,515,696 06/473,526 5/07/85 4,515,924 06/396,783 5/07/85 
4,515,699 06/450,519 5/07/85 4,515,926 06/456,067 5/07/85 
4,515,700 06/487 ,367 5/07/85 4,515,926 06/575,282 5/07/85 
4,515,701 06/583,513 5/07/85 4,515,927 06/474,371 5/07/85 
4,515,706 06/615,370 5/07/85 4,515,928 06/461 ,660 5/07/85 
4,515,718 06/429,917 5/07/85 4,515,934 06/590,819 5/07/85 
4,515,720 06/474,491 5/07/85 4,515,935 06/399,885 5/07/85 
4,515,722 06/362,632 5/07/85 4,515,935 06/623,698 5/07/85 
4,515,723 06/395,131 5/07/85 4,515,940 06/391,855 5/07/85 
4,515,733 06/548,910 5/07/85 4,515,941 06/334,397 5/07/85 
4,515,737 06/554,816 5/07/85 4,515,944 06/564,399 5/07/85 
4,515,740 06/403,981 5/07/85 4,515,945 06/522,792 5/07/85 
4,515,741 06/364,553 5/07/85 4,515,945 06/276,469 5/07/85 
4,515,751 06/350,471 5/07/85 4,515,946 06/488 ,307 5/07/85 
4,515,761 06/281,197 5/07/85 4,515,947 06/407,216 5/07/85 
4,515,766 06/393,540 5/07/85 4,515,948 06/384,069 5/07/85 
4,515,771 06/483,660 5/07/85 4,515,948 06/279, 106 5/07/85 
4,515,777 06/440,640 5/07/85 4,515,950 06/325,283 5/07/85 
4,515,780 06/497 ,657 5/07/85 4,515,952 06/477,037 5/07/85 
4,515,781 06/468,950 5/07/85 4,515,953 06/487,751 5/07/85 
4,515,782 06/527,615 5/07/85 4,515,956 06/355,230 5/07/85 
4,515,783 06/544,350 5/07/85 4,515,957 06/463,584 5/07/85 
4,515,793 06/517,883 5/07/85 4,515,959 06/408,894 5/07/85 
4,515,796 06/530,315 5/07/85 4,515,961 06/427,492 5/07/85 
4,515,797 06/355,229 5/07/85 4,515,963 06/458,394 5/07/85 
4,515,806 06/413,663 5/07/85 4,515,964 06/533,070 5/07/85 
4,515,807 06/427,304 5/07/85 4,515,964 06/488,462 5/07/85 
4,515,810 06/539,450 5/07/85 4,515,966 06/446,223 5/07/85 
4,515,812 06/48 1,700 5/07/85 4,515,967 06/520,020 5/07/85 
4,515,813 06/426,366 5/07/85 4,515,968 06/439,000 5/07/85 
4,515,814 06/412,962 5107/85 4,515,969 06/573,260 5/07/85 
4,515,815 06/459,926 5/07/85 4,515,971 06/483,844 5/07/85 
4,515,818 06/354,378 5/07/85 4,515,972 06/583,390 5/07/85 
4,515,819 06/542,194 5107/85 4,515,974 06/392,037 5/07/85 
4,515,822 06/526,942 5/07/85 4,515,974 06/573,633 5/07/85 
4,515,826 06/597,394 5/07/85 4,515,975 06/439,625 5/07/85 
4,515,828 06/222,195 5/07/85 4,515,975 06/573,725 5/07/85 
4,515,829 06/542,036 5107/85 4,515,976 06/578,389 5/07/85 
4,515,839 06/546,801 5/07/85 4,515,976 06/422,118 5/07/85 
4,515,845 06/494,783 5/07/85 4,515,977 06/475,925 5/07/85 
4,515,847 06/643,140 5/07/85 4,515,980 06/512,843 5/07/85 
4,515,858 06/555,486 5/07/85 4,515,982 06/450,097 5/07/85 
4,515,865 06/525,780 5/07/85 4,515,983 06/509,476 5/07/85 
4,515,866 06/492,048 5/07/85 4,515,984 06/503,719 5/07/85 
4,515,866 06/503,000 $/07/85 4,515,986 06/294,114 5/07/85 
4,515,868 06/489,046 5/07/85 4,515,989 06/610,150 5/07/85 
4,515,869 06/519,418 $/07/85 4,515,992 06/591 ,220 5/07/85 
4,515,871 06/523,302 5/07/85 4,515,994 06/545,532 5/07/85 
4,515,873 06/55 1,166 5/07/85 4,515,994 06/433,209 5/07/85 
4,515,875 06/475,718 5/07/85 4,515,995 06/512,158 5/07/85 
4,515,877 06/554,327 5/07/85 4,515,996 06/562,100 5/07/85 
4,515,877 06/468,088 5/07/85 4,516,000 06/530,644 5/07/85 
4,515,880 06/472,829 5/07/85 4,516,001 06/498,308 5/07/85 
4,515,886 06/579,872 5/07/85 4,516,016 06/423,004 5/07/85 
4,515,890 06/323,282 5/07/85 4,516,019 06/398,795 5/07/85 
4,515,891 06/455,581 5/07/85 4,516,020 06/453,982 $/07/85 
4,515,891 06/512,522 5/07/85 4,516,021 06/406,427 5/07/85 
4,515,892 06/546,331 5/07/85 4,516,024 06/410,483 5/07/85 
4,515,892 06/339,453 5/07/85 4,516,026 06/432,918 5/07/85 
4,515,893 06/489,708 5/07/85 4,516,028 06/473,283 5/07/85 
4,515,896 06/57 1,386 5/07/85 4,516,033 06/499,317 5/07/85 
4,515,898 06/614,573 5/07/85 4,516,035 06/525,369 5/07/85 
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4,516,341 06/489,239 5/14/85 
4,516,038 06/442,928 5/07/85 4,516,345 06/503,137 5/14/85 
4,516,042 06/393,966 5/07/85 4,516,351 06/446,966 5/14/85 
4,516,044 06/615,610 5/07/85 4,516,352 06/490,499 5/14/85 
4,516,045 06/610,238 5/07/85 4,516,355 06/567,966 5/14/85 
4,516,052 06/384,321 5/07/85 4,516,362 06/496,976 5/14/85 
4,516,060 06/443,116 5/07/85 4,516,364 06/430,967 5/14/85 
4,516,063 06/460,559 5/07/85 4,516,366 06/403,579 5/14/85 
4,516,071 06/402,205 5/07/85 4,516,368 06/287,737 5/14/85 
4,516,072 06/443,358 5/07/85 4,516,371 06/322,165 5/14/85 
4,516,073 06/424,617 5/07/85 4,516,374 06/424,310 5/14/85 
4,516,077 06/504,340 5/07/85 4,516,376 06/398,900 5/14/85 
4,516,086 06/511,379 5/07/85 4,516,378 06/48 1,262 5/14/85 
4,516,089 06/358,754 5/07/85 4,516,379 06/395,947 5/14/85 
4,516,090 06/484,503 5/07/85 4,516,384 06/336,231 5/14/85 
4,516,092 06/467,605 5/07/85 4,516,385 06/380,374 5/14/85 
4,516,093 06/518,562 5/07/85 4,516,393 06/529,344 5/14/85 
4,516,106 06/586,65 1 5/07/85 4,516,395 06/525,540 5/14/85 
4,516,111 06/394,233 5/07/85 4,516,400 06/374,693 5/14/85 
4,516,112 06/351,081 5/07/85 4,516,405 06/621,321 5/14/85 
4,516,115 06/369,227 5/07/85 4,516,411 06/559,759 5/14/85 
4,516,119 06/420,141 5/07/85 4,516,412 06/429,197 5/14/85 
4,516,120 06/337,224 5/07/85 4,516,413 06/648,352 5/14/85 
4,516,126 06/431,543 5/07/85 4,516,423 06/465,450 5/14/85 
4,516,136 06/508,315 5/07/85 4,516,429 06/354,664 5/14/85 
4,516,141 06/444,817 5/07/85 4,516,431 06/508,656 5/14/85 
4,516,146 06/439, 144 5/07/85 4,516,432 06/541,793 5/14/85 
4,516,154 06/407,484 5/07/85 4,516,433 06/514,520 5/14/85 
4,516,156 06/358,548 5/07/85 4,516,435 06/547,176 5/14/85 
4,516,161 06/401,231 5/07/85 4,516,436 06/435,353 5/14/85 
4,516,164 06/435,689 5/07/85 4,516,438 06/534,079 5/14/85 
4,516,167 06/445,479 5/07/85 4,516,439 06/251,439 5/14/85 
4,516,173 06/353,334 5/07/85 4,516,440 06/441 ,632 5/14/85 
4,516,184 06/335,578 5/07/85 4,516,441 06/455,239 5/14/85 
4,516,185 06/537,705 5/07/85 4,516,460 06/415,154 5/14/85 
4,516,186 06/555,621 5/07/85 4,516,462 06/479,271 5/14/85 
4,516,188 06/526,371 $/07/85 4,516,466 06/458,559 5/14/85 
4,516,189 06/584,752 5/07/85 4,516,474 06/509,430 5/14/85 
4,516,195 06/566,235 5/07/85 4,516,476 06/484,783 5/14/85 
4,516,196 06/514,736 5/07/85 4,516,480 06/363,041 5/14/85 
4,516,204 06/382,666 5/07/85 4,516,482 06/603,417 5/14/85 
4,516,211 06/394,914 5/07/85 4,516,485 06/278,313 5/14/85 
4,516,212 06/406,911 5/07/85 4,516,495 06/61 1,629 5/14/85 
4,516,214 06/441,108 5/07/85 4,516,497 06/575,942 5/14/85 
4,516,221 06/390,642 5/07/85 4,516,498 06/430,085 5/14/85 
4,516,226 06/423,321 5/07/85 4,516,502 06/462,902 5/14/85 
4,516,227 06/327,315 5/07/85 4,516,506 06/283,007 5/14/85 
4,516,231 06/411,973 5/07/85 = 4,516,511 06/597,256 5/14/85 
4,516,241 06/512,329 5/07/85 4,516,515 06/496,172 5/14/85 
4,516,248 06/459,896 5/07/85 4,516,519 06/476,912 5/14/85 
4,516,257 06/597,000 5/07/85 4,516,522 06/434,378 5/14/85 
4,516,262 06/410,119 5/07/85 4,516,530 60/542,005 5/14/85 
4,516,263 06/373,620 5/07/85 4,516,532 06/572,908 5/14/85 
4,516,264 06/644,153 5/07/85 = 4,516,533 06/525,777 5/14/85 
4,516,266 06/450,577 5/07/85 4,516,534 06/619,569 5/14/85 
4,516,273 06/629,183 5/14/85 4,516,537 06/476,548 5/14/85 
4,516,274 06/573,902 5/14/85 4,516,539 06/535,950 5/14/85 
4,516,282 06/3 10,456 5/14/85 4,516,543 06/386,911 5/14/85 
4,516,288 06/607,897 5/14/85 4,516,547 06/515,179 5/14/85 
4,516,290 06/493,404 5/14/85 4,516,548 06/546,250 5/14/85 
4,516,294 06/356,859 5/14/85 4,516,553 06/513,901 5/14/85 
4,516,295 06/464,515 5/14/85 4,516,555 06/603,558 5/14/85 
4,516,298 06/564,035 5/14/85 4,516,556 06/576,568 5/14/85 
4,516,302 06/523,164 5/14/85 4,516,562 06/485,115 5/14/85 
4,516,306 06/433,967 5/14/85 4,516,563 06/583,189 5/14/85 
4,516,307 06/358,465 5/14/85 4,516,565 06/573,055 5/14/85 
4,516,308 06/486,215 5/14/85 4,516,566 06/454,655 5/14/85 
4,516,309 06/599,854 5/14/85 4,516,578 06/526,410 5/14/85 
4,516,317 06/596,446 5/14/85 4,516,585 06/415,193 5/14/85 
4,516,318 06/488,856 $/14/85 4,516,588 06/454,373 5/14/85 
4,516,322 06/423,729 5/14/85 4,516,590 06/475,028 5/14/85 
4,516,325 06/522,824 5/14/85 4,516,593 06/609,827 5/14/85 
4,516,326 06/570,276 5/14/85 4,516,594 06/596,311 5/14/85 
4,516,327 06/491,573 5/14/85 4,516,601 06/393,977 5/14/85 
4,516,329 06/528,805 5/14/85 4,516,602 06/547,567 5/14/85 
4,516,333 06/496,406 5/14/85 4,516,604 06/602,438 5/14/85 
4,516,337 06/548,877 5/14/85 4,516,605 06/602,654 5/14/85 
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4,516,855 06/359,406 5/14/85 

4,516,608 06/427,712 5/14/85 4,516,858 06/347 ,391 5/14/85 
4,516,610 06/519,396 5/14/85 4,516,860 06/491 ,453 5/14/85 
4,516,611 06/444,062 5/14/85 4,516,862 06/500,252 5/14/85 
4,516,612 06/414,907 5/14/85 4,516,863 06/539,713 5/14/85 
4,516,618 06/406,064 5/14/85 4,516,864 06/453 ,667 5/14/85 
4,516,619 06/408 ,447 5/14/85 4,516,871 06/403,128 5/14/85 
4,516,623 06/419,282 5/14/85 4,516,874 06/602,871 5/14/85 
4,516,625 06/456,687 5/14/85 4,516,876 06/456,554 5/14/85 
4,516,626 06/419,145 5/14/85 4,516,879 06/498 ,362 5/14/85 
4,516,627 06/392,049 5/14/85 4,516,880 06/369,488 5/14/85 
4,516,628 06/429,967 5/14/85 4,516,882 06/387,419 5/14/85 
4,516,630 06/517,299 5/14/85 4,516,884 /528,381 5/14/85 
4,516,632 06/413,635 5/14/85 4,516,895 06/480,864 5/14/85 
4,516,635 06/559,077 5/14/85 4,516,897 06/496,835 5/14/85 
4,516,636 06/452,200 5/14/85 4,516,900 06/426,766 5/14/85 
4,516,637 06/521,618 5/14/85 4,516,901 06/513,522 5/14/85 
4,516,638 06/497 ,747 5/14/85 4,516,904 06/61 1,935 5/14/85 
4,516,640 06/559,483 5/14/85 4,516,905 06/442,354 5/14/85 
4,516,643 06/506,796 5/14/85 4,516,912 06/476,428 5/14/85 
4,516,644 06/449,253 5/14/85 4,516,917 06/479,458 5/14/85 
4,516,647 06/346,659 5/14/85 4,516,919 06/509,834 5/14/85 
4,516,650 06/504,822 $/14/85 4,516,920 06/596,001 5/14/85 
4,516,651 06/45 1,256 5/14/85 4,516,923 06/594,740 5/14/85 
4,516,653 06/594,691 5/14/85 4,516,932 06/489,857 5/14/85 
4,516,655 06/522,921 5/14/85 4,516,936 06/494,180 5/14/85 
4,516,656 06/448 ,320 5/14/85 4,516,941 06/541,959 5/14/85 
4,516,658 06/470,515 5/14/85 4,516,943 06/507,993 5/14/85 
4,516,660 06/475,711 5/14/85 4,516,947 06/538,091 5/14/85 
4,516,661 06/529,010 5/14/85 4,516,949 06/350,307 5/14/85 
4,516,662 06/469,577 5/14/85 4,516,950 06/343,373 5/14/85 
4,516,668 06/546,278 5/14/85 4,516,951 06/553,848 5/14/85 
4,516,669 06/333,857 5/14/85 4,516,960 06/506,177 5/14/85 
4,516,673 06/426,754 5/14/85 4,516,961 06/452,716 5/14/85 
4,516,681 06/365,233 5/14/85 4,516,969 06/484,863 5/14/85 
4,516,688 06/583,568 $/14/85 4,516,974 06/449,455 5/14/85 
4,516,690 06/414,346 5/14/85 4,516,984 06/549,737 5/14/85 
4,516,692 06/470,274 5/14/85 4,516,990 06/63 1,088 5/14/85 
4,516,693 06/529,384 5/14/85 4,516,995 06/632,762 5/14/85 
4,516,695 06/232,782 5/14/85 4,516,996 06/645,537 5/14/85 
4,516,696 06/578,988 5/14/85 4,517,006 06/442,376 5/14/85 
4,516,701 06/578,292 5/14/85 4,517,008 06/389,070 5/14/85 
4,516,704 06/631,217 5/14/85 4,517,009 06/480,576 5/14/85 
4,516,711 06/541 ,038 5/14/85 4,517,010 06/485,265 5/14/85 
4,516,717 06/550,964 5/14/85 4,517,013 06/515,898 5/14/85 
4,516,720 06/518,118 5/14/85 4,517,014 06/650,790 5/14/85 
4,516,724 06/432,927 5/14/85 4,517,016 06/529,290 5/14/85 
4,516,729 06/421,195 5/14/85 4,517,017 06/346,952 5/14/85 
4,516,732 06/460,622 5/14/85 4,517,023 06/612,777 5/14/85 
4,516,736 06/440,151 5/14/85 4,517,027 06/33 1,084 5/14/85 
4,516,737 06/499,072 5/14/85 4,517,036 06/527,204 5/14/85 
4,516,753 06/504,670 5/14/85 4,517,038 06/553,575 5/14/85 
4,516,760 06/412,262 5/14/85 4,517,040 06/571,112 5/14/85 
4,516,767 06/406,269 5/14/85 4,517,043 06/536,363 5/14/85 
4,516,769 06/588,288 5/14/85 4,517,048 06/547,175 5/14/85 
4,516,770 06/452,729 5/14/85 4,517,057 06/385,236 5/14/85 
4,516,771 06/452,740 5/14/85 4,517,058 06/548,125 5/14/85 
4,516,775 06/568,054 5/14/85 4,517,059 06/289, 105 5/14/85 
4,516,778 06/476,278 5/14/85 4,517,069 06/509,731 5/14/85 
4,516,785 06/448,430 5/14/85 4,517,071 06/413,087 5/14/85 
4,516,790 06/437,350 5/14/85 4,517,072 06/552,252 5/14/85 
4,516,792 06/506,219 5/14/85 4,517,075 06/566,376 5/14/85 
4,516,794 06/439,353 5/14/85 4,517,076 06/643,870 5/14/85 
4,516,795 06/343,496 5/14/85 4,517,080 06/332,906 5/14/85 
4,516,806 06/457,022 5/14/85 4,517,082 06/432,009 5/14/85 
4,516,808 06/454,423 5/14/85 4,517,084 06/439,340 5/14/85 
4,516,809 06/530,254 5/14/85 4,517,085 06/532,733 5/14/85 
4,516,813 06/483,920 5/14/85 4,517,097 06/580,967 5/14/85 
4,516,814 06/521 ,426 5/14/85 4,517,100 06/464,63 1 5/14/85 
4,516,815 06/386,037 5/14/85 4,517,101 06/525,532 5/14/85 
4,516,816 06/455,714 5/14/85 4,517,111 06/57 1,039 5/14/85 
4,516,817 06/488,165 5/14/85 4,517,118 06/508,285 5/14/85 
4,516,823 06/559,095 5/14/85 4,517,119 06/482,113 5/14/85 
4,516,836 06/419,880 5/14/85 4,517,125 06/463,616 5/14/85 
4,516,843 06/615,768 5/14/85 4,517,127 06/559,681 5/14/85 
4,516,844 06/606,203 5/14/85 4,517,128 06/413,576 5/14/85 
4,516,850 06/487,060 5/14/85 4,517,131 06/301,170 5/14/85 
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4,517,443 06/558,341 5/14/85 
4,517,132 06/509,135 5/14/85 4,517,445 06/384,054 5/14/85 
4,517,137 06/557,403 5/14/85 4,517,448 06/3 19,096 5/14/85 
4,517,139 06/490,642 5/14/85 4,517,450 06/491 ,079 5/14/85 
4,517,141 06/506,451 5/14/85 4,517,454 06/556,169 5/14/85 
4,517,144 06/553,613 5/14/85 4,517,456 06/328,712 5/14/85 
4,517,146 06/537,607 5/14/85 4,517,457 06/345,588 5/14/85 
4,517,153 06/362,821 5/14/85 4,517,458 06/324,248 5/14/85 
4,517,158 06/578,702 5/14/85 4,517,459 06/317,039 5/14/85 
4,517,161 06/426,608 5/14/85 4,517,461 06/445,312 5/14/85 
4,517,162 06/384,472 5/14/85 4,517,462 06/434,835 5/14/85 
4,517,166 06/619,753 5/14/85 4,517,463 06/470,912 5/14/85 
4,517,170 06/45 1,706 5/14/85 4,517,465 06/480,095 5/14/85 
4,517,171 06/626,458 5/14/85 4,517,470 06/525,371 5/14/85 
4,517,172 06/566,916 5/14/85 4,517,473 06/383,633 5/14/85 
4,517,175 06/497,410 5/14/85 4,517,476 06/488,991 5/14/85 
4,517,176 06/504,018 5/14/85 4,517,490 06/38 1,306 5/14/85 
4,517,177 06/330,859 5/14/85 4,517,495 06/420,749 5/14/85 
4,517,182 06/594,919 5/14/85 4,517,497 06/548, 196 5/14/85 
4,517,183 06/495,548 5/14/85 4,517,500 06/552,597 5/14/85 
4,517,186 06/430,919 5/14/85 4,517,505 06/463,456 5/14/85 
4,517,187 06/435,132 5/14/85 4,517,506 06/403,621 5/14/85 
4,517,190 60/502,858 5/14/85 4,517,509 06/441,578 5/14/85 
4,517,192 06/462,661 5/14/85 4,517,514 06/429,640 5/14/85 
4,517,193 06/529,909 5/14/85 4,517,515 06/270,035 5/14/85 
4,517,194 06/503 ,966 5/14/85 4,517,517 06/43 1,434 5/14/85 
4,517,197 06/5 18,320 5/14/85 4,517,521 06/584,494 5/14/85 
4,517,217 06/264,322 5/14/85 4,517,529 06/442,056 5/14/85 
4,517,227 06/441 ,153 5/14/85 4,517,536 06/426,504 5/14/85 
4,517,230 06/587,600 5/14/85 4,517,559 06/407,419 5/14/85 
4,517,231 06/416,797 5/14/85 4,517,563 06/403,817 5/14/85 
4,517,234 06/264,739 5/14/85 4,517,564 06/418,542 5/14/85 
4,517,237 06/43 1,226 5/14/85 4,517,568 06/347,749 5/14/85 
4,517,248 06/566,960 5/14/85 4,517,569 06/349,493 5/14/85 
4,517,252 06/492,512 5/14/85 4,517,572 06/402,620 5/14/85 
4,517,256 06/526,928 5/14/85 4,517,582 06/411,274 5/14/85 
4,517,259 06/592,982 5/14/85 4,517,584 06/448,592 5/14/85 
4,517,262 06/564,013 5/14/85 4,517,587 06/436,360 5/14/85 
4,517,266 06/458,850 5/14/85 4,517,592 06/425,912 5/14/85 
4,517,275 06/391 ,005 5/14/85 4,517,593 06/489,987 5/14/85 
4,517,282 06/434,041 5/14/85 4,517,608 06/398 ,027 5/14/85 
4,517,283 06/562,190 5/14/85 4,517,612 06/401 ,042 5/14/85 
4,517,289 06/409,183 5/14/85 4,517,614 06/393,591 5/14/85 
4,517,292 06/379,367 5/14/85 4,517,618 06/529,412 5/14/85 
4,517,298 06/534,262 5/14/85 4,517,620 06/422,281 5/14/85 
4,517,308 06/413,310 5/14/85 4,517,621 06/421,784 5/14/85 
4,517,309 06/575,897 5/14/85 4,517,623 06/537,707 5/14/85 
4,517,311 06/416,446 5/14/85 4,517,630 06/445,430 5/14/85 
4,517,312 06/563,644 5/14/85 4,517,633 06/499,766 5/14/85 
4,517,314 06/661,811 5/14/85 4,517,638 06/388,813 5/14/85 
4,517,320 06/520,931 5/14/85 4,517,641 06/373,366 5/14/85 
4,517,328 06/586,742 5/14/85 4,517,644 06/295,547 5/14/85 
4,517,332 06/494,051 5/14/85 4,517,645 06/364,402 5/14/85 
4,517,342 06/609 ,365 5/14/85 4,517,646 06/403,614 5/14/85 
4,517,354 06/547,021 5/14/85 4,517,651 06/3 11,466 5/14/85 
4,517,363 06/560,231 5/14/85 4,517,653 06/422,300 5/14/85 
4,517,364 06/565,337 5/14/85 4,517,657 06/397,839 5/14/85 
4,517,374 06/510,142 5/14/85 4,517,663 06/564,208 5/14/85 
4,517,378 06/509,705 5/14/85 4,517,665 06/553,387 5/14/85 
4,517,384 06/459,739 5/14/85 4,517,670 06/504,716 5/14/85 
4,517,385 06/636,226 5/14/85 4,517,674 06/413,596 5/14/85 
4,517,388 06/545,212 5/14/85 4,517,675 06/332,647 5/14/85 
4,517,396 06/610,543 5/14/85 4,517,677 06/387,189 5/14/85 
4,517,399 06/639,529 5/14/85 4,517,678 06/443,852 5/14/85 
4,517,400 06/508,352 5/14/85 4,517,681 06/474,915 5/14/85 
4,517,401 06/517,298 5/14/85 4,517,691 06/259,461 5/21/85 
4,517,405 06/38 1,448 5/14/85 4,517,692 06/471,587 5/21/85 
4,517,406 06/610,097 5/14/85 4,517,693 06/581,918 5/21/85 
4,517,408 06/517,593 5/14/85 4,517,695 06/435,033 5/21/85 
4,517,409 06/498,048 5/14/85 4,517,696 06/611,109 5/21/85 
4,517,415 06/435,870 5/14/85 4,517,699 06/602,143 5/21/85 
4,517,423 06/385,016 5/14/85 4,517,702 06/508 ,792 5/21/85 
4,517,428 06/381,512 5/14/85 4,517,703 06/613,433 5/21/85 
4,517,430 06/493 ,368 5/14/85 4,517,704 06/505,193 §/21/85 
4,517,434 *  06/557,928 5/14/85 4,517,707 06/474,662 5/21/85 
4,517,436 06/419,807 5/14/85 4,517,709 06/630,308 5/21/85 
4,517,441 06/550,544 5/14/85 4,517,710 06/429,584 5/21/85 
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4,517,965 06/508,251 5/21/85 
4,517,713 06/601 ,332 5/21/85 4,517,970 06/510,278 5/21/85 
4,517,721 06/654,533 5/21/85 4,517,971 06/443,271 5/21/85 
4,517,724 06/5 12,393 5/21/85 4,517,977 06/287,745 §/21/85 
4,517,734 06/525,266 5/21/85 4,517,987 06/364,711 5/21/85 
4,517,740 06/560,622 5/21/85 4,517,995 06/314,424 5/21/85 
4,517,742 06/494,109 5/21/85 4,518,000 06/489, 126 5/21/85 
4,517,744 06/58 1,796 5/21/85 4,518,005 06/471,929 5/21/85 
4,517,745 06/490,785 5/21/85 4,518,006 06/474,744 5/21/85 
4,517,751 06/505,409 5/21/85 4,518,009 06/511,322 5/21/85 
4,517,756 06/629,651 5/21/85 4,518,014 06/350,545 5/21/85 
4,517,762 06/511,855 5/21/85 4,518,019 06/523,418 5/21/85 
4,517,764 06/351,232 5/21/85 4,518,030 06/391 ,631 5/21/85 
4,517,765 06/423,794 5/21/85 4,518,038 06/559,076 5/21/85 
4,517,775 06/503,324 5/21/85 4,518,042 06/536,803 5/21/85 
4,517,777 06/473,101 5/21/85 4,518,043 06/406,318 5/21/85 
4,517,783 06/380,873 5/21/85 4,518,047 06/410,653 5/21/85 
4,517,788 06/429,507 5/21/85 4,518,048 06/486,220 5/21/85 
4,517,791 06/354,005 5/21/85 4,518,049 06/622,381 5/21/85 
4,517,793 06/525,768 5/21/85 4,518,052 06/397,864 5/21/85 
4,517,801 06/463,680 5/21/85 4,518,053 06/436,177 5/21/85 
4,517,802 06/572,283 5/21/85 4,518,057 06/502,316 5/21/85 
4,517,807 06/640,891 5/21/85 4,518,061 06/489,039 5/21/85 
4,517,809 06/428,144 5/21/85 4,518,066 06/528,863 5/21/85 
4,517,811 06/548,520 5/21/85 4,518,069 06/438,058 5/21/85 
4,517,814 06/568,101 5/21/85 4,518,071 06/448,072 5/21/85 
4,517,815 06/539,937 5/21/85 4,518,077 06/401,185 5/21/85 
4,517,816 06/555,300 5/21/85 4,518,079 06/506,643 5/21/85 
4,517,817 06/464,404 . 5/21/85 4,518,081 06/467 ,965 5/21/85 
4,517,818 06/522,250 5/21/85 4,518,084 06/531,779 5/21/85 
4,517,823 06/464,737 5/21/85 4,518,085 06/537,542 5/21/85 
4,517,830 06/451,529 5/21/85 4,518,086 06/570,989 5/21/85 
4,517,833 06/476,692 5/21/85 4,518,089 06/521,102 5/21/85 
4,517,838 06/550,389 5/21/85 4,518,103 06/300,506 5/21/85 
4,517,844 06/500,940 5/21/85 4,518,104 06/458, 163 5/21/85 
4,517,853 06/348,613 5/21/85 4,518,107 06/506,524 5/21/85 
4,517,860 06/575,749 5/21/85 4,518,110 06/42 1,604 5/21/85 
4,517,862 06/572,492 5/21/85 4,518,114 06/520,961 5/21/85 
4,517,868 06/500,422 5/21/85 4,518,118 06/43 1,388 5/21/85 
4,517,869 06/298,751 5/21/85 4,518,119 06/55 1,504 5/21/85 
4,517,870 06/495,018 5/21/85 4,518,123 06/632,694 5/21/85 
4,517,871 06/461 ,605 5/21/85 4,518,126 06/511,417 5/21/85 
4,517,872 06/509,662 5/21/85 4,518,128 06/530,486 5/21/85 
4,517,875 06/584,537 5/21/85 4,518,129 06/628,625 5/21/85 
4,517,879 06/527,475 5/21/85 4,518,136 06/507,802 5/21/85 
4,517,882 06/486,075 5/21/85 4,518,138 06/443,705 5/21/85 
4,517,883 06/469,703 S/21/85 4,518,139 06/531,018 5/21/85 
4,517,887 06/528,521 5/21/85 4,518,148 06/437,734 5/21/85 
4,517,890 06/600,872 5/21/85 4,518,152 06/464,005 5/21/85 
4,517,891 06/556,230 5/21/85 4,518,156 06/619,545 5/21/85 
4,517,892 06/325,723 5/21/85 = 4,518,157 06/645 ,867 5/21/85 
4,517,893 06/607,979 5/21/85 4,518,160 06/469,335 5/21/85 
4,517,899 06/420,360 5/21/85 4,518,162 06/432,016 5/21/85 
4,517,902 06/499,468 5/21/85 4,518,164 06/550,372 5/21/85 
4,517,908 06/619,938 5/21/85 4,518,165 06/493,585 5/21/85 
4,517,911 06/601 ,908 5/21/85 4,518,166 06/456,450 5/21/85 
4,517,913 06/576,953 5/21/85 4,518,169 06/476,519 5/21/85 
4,517,914 06/501 ,766 5/21/85 4,518,172 06/437,704 5/21/85 
4,517,916 06/430, 162 5/21/85 4,518,175 06/375,839 5/21/85 
4,517,917 06/604,052 5/21/85 4,518,176 06/413,354 5/21/85 
4,517,918 06/394 ,338 5/21/85 4,518,179 06/474,653 5/21/85 
4,517,920 06/567,539 5/21/85 4,518,182 06/513,413 5/21/85 
4,517,922 06/422,833 5/21/85 4,518,184 06/442,797 5/21/85 
4,517,928 06/519,562 5/21/85 4,518,186 06/503, 133 5/21/85 
4,517,929 06/535,197 5/21/85 4,518,187 06/S01,526 5/21/85 
4,517,931 06/510,288 5/21/85 4,518,190 06/328, 103 5/21/85 
4,517,932 06/425,285 5/21/85 4,518,191 06/35 1,184 5/21/85 
4,517,935 06/468,914 5/21/85 4,518,195 06/573,550 5/21/85 
4,517,937 06/533,966 5/21/85 4,518,196 06/367,079 5/21/85 
4,517,938 06/547,763 5/21/85 4,518,200 06/425,327 5/21/85 
4,517,942 06/637,412 5/21/85 4,518,201 06/467,209 5/21/85 
4,517,943 06/514,229 5/21/85 4,518,202 06/430,043 5/21/85 
4,517,945 06/452,731 5/21/85 4,518,204 06/492,599 5/21/85 
4,517,951 06/527,871 5/21/85 4,518,208 06/493,931 5/21/85 
4,517,954 06/455,214 5/21/85 4,518,212 06/407,571 5/21/85 
4,517,955 06/550,823 5/21/85 4,518,215 06/530,804 5/21/85 
4,517,957 06/542,690 5/21/85 4,518,216 06/447,591 5/21/85 
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‘ 4,518,492 06/62 1,337 5/21/85 
4,518,217 06/482,962 5/21/85 4,518,499 06/607,140 5/21/85 
4,518,218 06/535,478 5/21/85 4,518,513 06/585,463 5/21/85 
4,518,219 06/463,568 5/21/85 4,518,516 06/5 12,888 5/21/85 
4,518,226 06/540,985 5/21/85 4,518,519 06/5 16,663 5/21/85 
4,518,229 06/365,268 5/21/85 4,518,521 06/497 ,626 5/21/85 
4,518,230 06/459,053 5/21/85 4,518,537 06/576,634 5/21/85 
4,518,232 06/525,868 5/21/85 4,518,540 06/460,765 5/21/85 
4,518,235 06/577,491 5/21/85 4,518,541 06/599,610 5/21/85 
4,518,240 06/516,929 5/21/85 4,518,543 06/540,904 5/21/85 
4,518,245 06/478,425 5/21/85 4,518,548 06/490,345 5/21/85 
4,518,248 06/502,703 5/21/85 4,518,556 06/254,051 5/21/85 
4,518,249 06/552,243 5/21/85 4,518,563 06/610,945 5/21/85 
4,518,250 06/570,175 5/21/85 4,518,566 06/495,991 5/21/85 
4,518,253 06/244,736 5/21/85 4,518,571 06/583,944 5/21/85 
4,518,255 06/410,015 5/21/85 4,518,573 06/63 1,262 5/21/85 
4,518,258 06/276,365 5/21/85 4,518,575 06/562,790 5/21/85 
4,518,259 06/401,754 5/21/85 4,518,577 06/45 1,705 5/21/85 
4,518,261 06/478,884 5/21/85 4,518,578 06/597,996 5/21/85 
4,518,262 06/634,876 5/21/85 4,518,583 06/640,952 5/21/85 
4,518,268 06/476,618 5/21/85 4,518,588 06/456,029 5/21/85 
4,518,272 06/570, 150 5/21/85 4,518,591 06/346,091 5/21/85 
4,518,281 06/567,408 5/21/85 4,518,592 06/494, 138 5/21/85 
4,518,284 06/480,614 5/21/85 4,518,594 06/530,265 5/21/85 
4,518,285 06/470,050 5/21/85 4,518,596 06/575,333 5/21/85 
4,518,286 06/462,899 5/21/85 4,518,597 06/617,797 5/21/85 
4,518,290 06/474,594 5/21/85 4,518,599 06/430,917 5/21/85 
4,518,293 06/412,345 5/21/85 4,518,605 06/500,732 5/21/85 
4,518,295 06/506,050 5/21/85 4,518,609 06/599,665 5/21/85 
4,518,296 06/533,507 5/21/85 4,518,612 06/563,709 5/21/85 
4,518,303 06/502,621 4/30/85 4,518,616 06/444,066 5/21/85 
4,518,307 06/426,357 5/21/85 4,518,617 06/432,931 5/21/85 
4,518,325 06/5 12,863 5/21/85 4,518,624 06/593,081 5/21/85 
4,518,329 06/595,553 5/21/85 4,518,629 06/559,441 5/21/85 
4,518,331 06/554,235 5/21/85 4,518,630 06/465,530 5/21/85 
4,518,334 06/644,362 5/21/85 4,518,632 06/601,751 5/21/85 
4,518,335 06/589,906 5/21/85 4,518,633 06/597,381 5/21/85 
4,518,337 06/528,346 5/21/85 4,518,634 06/493,838 5/21/85 
4,518,340 06/452,771 5/21/85 4,518,640 06/578,355 5/21/85 
4,518,349 06/557,232 5/21/85 4,518,648 06/588, 143 5/21/85 
4,518,350 06/594,557 5/21/85 4,518,650 06/290,867 5/21/85 
4,518,357 06/440,741 5/21/85 4,518,652 06/514,349 5/21/85 
4,518,359 06/567,176 5/21/85 4,518,653 06/564,669 5/21/85 
4,518,361 06/405,601 5/21/85 4,518,661 06/425,658 5/21/85 
4,518,363 06/570,417 5/21/85 4,518,662 06/617,794 5/21/85 
4,518,368 06/502,217 5/21/85 4,518,676 06/530,800 5/21/85 
4,518,369 06/486,828 5/21/85 4,518,688 06/555,633 5/21/85 
4,518,371 06/53 1,039 5/21/85 4,518,690 06/424,631 5/21/85 
4,518,378 06/336,566 5/21/85 4,518,693 06/437,945 /21/85 
4,518,379 06/334,858 5/21/85 4,518,698 06/385,053 3/21/85 
4,518,382 06/556,036 5/21/85 4,518,701 06/500,503 5/21/85 
4,518,385 06/503,765 5/21/85 4,518,705 06/425,442 5/21/85 
4,518,387 06/453,601 5/21/85 4,518,709 06/365,236 5/21/85 
4,518,392 06/512,093 5/21/85 4,518,710 06/573,753 5/21/85 
4,518,400 06/568,622 5/21/85 4,518,711 06/494,982 5/21/85 
4,518,404 06/519,526 5/21/85 4,518,713 06/600,265 5/21/85 
4,518,406 06/558,680 5/21/85 4,518,715 06/592,316 5/21/85 
4,518,408 06/513,894 5/21/85 4,518,717 06/549,618 5/21/85 
4,518,416 06/495,883 5/21/85 4,518,719 06/649,042 5/21/85 
4,518,420 06/572,148 5/21/85 4,518,722 06/604,337 5/21/85 
4,518,421 06/605,779 5/21/85 4,518,736 06/597,670 5/21/85 
4,518,423 06/590,028 5/21/85 4,518,746 06/589,728 5/21/85 
4,518,425 06/563,555 5/21/85 4,518,749 06/549,028 5/21/85 
4,518,429 06/5 16,664 5/21/85 4,518,759 06/343,032 5/21/85 
4,518,431 06/639,475 5/21/85 4,518,770 06/574,801 5/21/85 
4,518,432 06/459,550 5/21/85 4,518,776 06/511,830 5/21/85 
4,518,434 06/518,556 5/21/85 4,518,779 06/423,958 5/21/85 
4,518,441 06/585,400 5/21/85 4,518,781 06/556,565 5/21/85 
4,518,444 06/402,274 5/21/85 4,518,784 06/583,077 5/21/85 
4,518,453 06/504,810 5/21/85 4,518,794 06/474,672 5/21/85 
4,518,455 06/414,227 5/21/85 4,518,798 06/428,930 5/21/85 
4,518,473 06/540,225 5/21/85 4,518,801 06/648,136 5/21/85 
4,518,474 06/607 ,446 5/21/85 4,518,803 06/430,100 5/21/85 
4,518,478 06/612,953 5/21/85 4,518,806 06/510,023 5/21/85 
4,518,480 06/626,845 5/21/85 4,518,809 06/499,967 5/21/85 
4,518,484 06/580,997 5/21/85 4,518,817 06/468,366 5/21/85 
4,518,486 06/401,810 5/21/85 4,518,821 06/467,495 5/21/85 
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4,519,103 06/320,654 5/28/85 
4,518,824 06/386, 159 5/21/85 4,519,104 06/474,572 5/28/85 
4,518,825 06/540,991 5/21/85 4,519,108 06/530,511 5/28/85 
4,518,832 06/526,032 5/21/85 4,519,109 06/601 ,020 5/28/85 
4,518,833 06/5 15,823 5/21/85 4,519,110 06/569,497 5/28/85 
4,518,844 06/587,310 5/21/85 4,519,113 06/394,859 5/28/85 
4,518,847 06/438,593 5/21/85 4,519,115 06/477,317 §/28/85 
4,518,851 06/549,613 5/21/85 4,519,117 06/576,014 5/28/85 
4,518,852 06/442,225 §/21/85 4,519,125 06/561 ,660 5/28/85 
4,518,856 06/418,006 5/21/85 4,519,127 06/583,746 5/28/85 
4,518,866 06/425,765 5/21/85 4,519,130 06/462,940 5/28/85 
4,518,870 06/539,619 5/21/85 4,519,136 06/583,870 5/28/85 
4,518,874 06/572,322 5/21/85 4,519,138 06/487,204 5/28/85 
4,518,878 06/433,610 5/21/85 4,519,142 06/461,854 5/28/85 
4,518,881 06/436,324 5/21/85 4,519,143 06/578,060 5/28/85 
4,518,885 06/57 1,263 5/21/85 4,519,145 06/588,335 5/28/85 
4,518,893 06/443,921 §/21/85 4,519,146 06/507,368 5/28/85 
4,518,899 06/589,408 5/21/85 4,519,151 06/548,412 5/28/85 
4,518,901 06/454,028 5/21/85 4,519,153 06/387,488 5/28/85 
4,518,913 06/379,344 5/21/85 4,519,156 06/501,851 5/28/85 
4,518,915 06/463,103 5/21/85 4,519,157 06/542,371 5/28/85 
4,518,917 06/413,638 5/21/85 4,519,158 06/540,564 5/28/85 
4,518,919 06/336,684 §/21/85 4,519,159 06/569,406 5/28/85 
4,518,922 06/458,459 5/21/85 4,519,162 06/519,658 5/28/85 
4,518,924 06/451,815 5/21/85 4,519,169 06/550,856 5/28/85 
4,518,926 06/451,025 5/21/85 4,519,170 06/546,509 5/28/85 
4,518,931 06/491,841 5/21/85 4,519,175 06/504,462 §/28/85 
4,518,933 06/345,995 §/21/85 4,519,180 06/37 1,237 5/28/85 
4,518,935 06/535,497 5/21/85 4,519,183 06/520,562 5/28/85 
4,518,937 06/473,279 5/21/85 4,519,190 06/532,942 5/28/85 
4,518,943 06/607,428 5/21/85 4,519,194 06/510,268 5/28/85 
4,518,946 06/379,873 §/21/85 4,519,198 06/531,449 5/28/85 
4,518,948 06/438,123 5/21/85 4,519,199 06/367,999 5/28/85 
4,518,950 06/435,968 5/21/85 4,519,205 06/449,999 5/28/85 
4,518,955 06/374,799 5/21/85 4,519,214 06/567,344 5/28/85 
4,518,957 06/480,938 5/21/85 4,519,215 06/579,930 5/28/85 
4,518,959 06/377,768 5/21/85 4,519,217 06/455,572 5/28/85 
4,518,964 06/337,367 5/21/85 4,519,220 06/468,071 5/28/85 
4,518,968 06/415,545 5/21/85 4,519,223 06/660,319 5/28/85 
4,518,971 06/563,750 5/21/85 4,519,225 06/547,407 5/28/85 
4,518,975 06/445,475 §/21/85 4,519,226 06/407,952 5/28/85 
4,518,989 06/428,971 §/21/85 4,519,227 06/478, 163 5/28/85 
4,518,991 06/421,609 5/21/85 4,519,228 06/361 ,343 5/28/85 
4,518,994 06/45 1,743 5/21/85 4,519,237 06/545,696 5/28/85 
4,518,995 06/548,226 5/21/85 4,519,239 06/493,594 5/28/85 
4,518,997 06/457,604 5/21/85 4,519,242 06/493,531 5/28/85 
4,519,000 06/553,926 5/21/85 4,519,243 06/473,952 5/28/85 
4,519,011 06/338,175 5/21/85 4,519,245 06/482,149 5/28/85 
4,519,014 06/492,944 5/21/85 4,519,246 06/332,557 5/28/85 
4,519,016 06/537,336 5/21/85 4,519,248 06/549,225 5/28/85 
4,519,017 06/427,155 5/21/85 4,519,254 06/48 1,880 5/28/85 
4,519,018 06/596,241 5/21/85 4,519,256 06/475,309 5/28/85 
4,519,020 06/551,031 5/21/85 4,519,258 06/540,974 5/28/85 
4,519,021 06/633,997 5/21/85 4,519,259 06/470,662 5/28/85 
4,519,022 06/554,250 5/21/85 4,519,268 06/472,751 5/28/85 
4,519,027 06/387,578 5/21/85 4,519,270 06/440,610 5/28/85 
4,519,036 06/455,738 5/21/85 4,519,274 06/465,663 5/28/85 
4,519,040 06/415,010 5/21/85 4,519,275 06/465,665 5/28/85 
4,519,042 06/364,859 5/21/85 4,519,276 06/563,777 5/28/85 
4,519,049 06/446,510 5/21/85 4,519,277 06/647 ,357 5/28/85 
4,519,052 06/274,216 5/21/85 4,519,279 06/409,214 5/28/85 
4,519,055 06/486,477 5/21/85 4,519,285 06/509,665 5/28/85 
4,519,056 06/473,629 5/21/85 4,519,288 06/600,327 5/28/85 
4,519,060 06/556,507 5/21/85 4,519,292 06/398,909 5/28/85 
4,519,061 06/508,225 §/21/85 4,519,293 06/507,286 5/28/85 
4,519,065 06/406,121 5/21/85 4,519,303 06/478,309 5/28/85 
4,519,073 06/505,926 §/21/85 4,519,304 06/574,275 5/28/85 
4,519,079 06/467,551 5/21/85 4,519,305 06/576,627 5/28/85 
4,519,080 06/437,600 §/21/85 4,519,309 06/536,036 5/28/85 
4,519,081 06/393,304 5/21/85 4,519,310 06/53 1,630 §/28/85 
4,519,082 06/356,863 5/21/85 4,519,314 06/272,487 5/28/85 
4,519,084 06/426,816 5/21/85 4,519,316 06/444,324 5/28/85 
4,519,085 06/423,726 5/21/85 4,519,319 06/380,078 5/28/85 
4,519,086 06/388,899 $/21/85 4,519,325 06/439,999 5/28/85 
4,519,089 06/334,057 5/21/85 4,519,326 06/639,804 5/28/85 
4,519,090 06/402,323 5/21/85 4,519,343 06/548,098 §/28/85 
4,519,099 06/527,983 5/28/85 4,519,358 06/582,502 5/28/85 
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4,519,624 06/328,521 $/28/85 
4,519,365 06/581,017 5/28/85 4,519,626 06/487 ,235 5/28/85 
4,519,366 06/478,567 5/28/85 4,519,629 06/498,533 5/28/85 
4,519,367 06/461 ,708 5/28/85 4,519,630 06/368,890 5/28/85 
4,519,369 06/452,828 5/28/85 4,519,631 06/455,918 5/28/85 
4,519,373 06/432,056 5/28/85 4,519,646 06/444,450 5/28/85 
4,519,375 06/579,942 5/28/85 4,519,649 06/479 ,369 5/28/85 
4,519,382 06/504,350 5/28/85 4,519,651 06/434,239 5/28/85 
4,519,383 06/595,485 5/28/85 4,519,653 06/421,991 5/28/85 
4,519,388 06/378,386 5/28/85 4,519,654 06/563,335 5/28/85 
4,519,389 06/442,223 5/28/85 4,519,656 06/304,087 §/28/85 
4,519,401 06/534,094 5/28/85 4,519,666 06/523,481 5/28/85 
4,519,402 06/526,899 5/28/85 4,519,670 06/417,913 5/28/85 
4,519,404 06/537,252 5/28/85 4,519,671 06/48 1,483 5/28/85 
4,519,409 06/504,009 5/28/85 4,519,674 06/48 1,920 §/28/85 
4,519,410 06/541,861 5/28/85 4,519,677 06/492,055 5/28/85 
4,519,412 06/500,082 5/28/85 4,519,681 06/343,510 5/28/85 
4,519,418 06/58 1,004 5/28/85 4,519,690 06/510,911 5/28/85 
4,519,424 06/401,212 5/28/85 4,519,695 06/464,455 5/28/85 
4,519,425 06/508,686 5/28/85 4,519,696 06/465,286 5/28/85 
4,519,435 06/636,829 5/28/85 4,519,698 06/411,363 5/28/85 
4,519,437 06/391,123 5/28/85 4,519,699 06/552,464 5/28/85 
4,519,440 06/380,732 5/28/85 4,519,706 06/458, 123 5/28/85 
4,519,444 06/517,583 5/28/85 4,519,709 06/443,063 $/28/85 
4,519,451 06/493,147 5/28/85 4,519,717 06/385,936 5/28/85 
4,519,452 06/615,851 5/28/85 4,519,719 06/559,651 5/28/85 
4,519,453 06/402,540 5/28/85 4,519,723 06/464,913 5/28/85 
4,519,454 06/564,045 5/28/85 4,519,726 06/557,786 5/28/85 
4,519,458 06/507,093 5/28/85 4,519,731 06/476,341 5/28/85 
4,519,459 06/480,709 $/28/85 4,519,733 06/405,006 5/28/85 
4,519,468 06/478,195 5/28/85 4,519,745 06/397 ,267 5/28/85 
4,519,476 06/614,625 5/28/85 4,519,747 06/375,213 5/28/85 
4,519,478 06/611,206 5/28/85 4,519,749 06/441,740 §/28/85 
4,519,486 06/417,411 5/28/85 4,519,751 06/450,338 5/28/85 
4,519,489 06/662,805 5/28/85 4,519,758 06/518,773 5/28/85 
4,519,495 06/375,100 5/28/85 4,519,759 06/570,218 5/28/85 
4,519,497 06/564,389 5/28/85 4,519,769 06/552,192 5/28/85 
4,519,509 06/629, 166 5/28/85 4,519,772 06/537,540 §/28/85 
4,519,512 06/450,511 5/28/85 4,519,776 06/511,971 5/28/85 
4,519,514 06/591,541 5/28/85 4,519,777 06/415,775 5/28/85 
4,519,515 06/558,807 $/28/85 4,519,788 06/516,552 5/28/85 
4,519,516 06/573,985 5/28/85 4,519,791 06/525,694 5/28/85 
4,519,520 06/642,096 5/28/85 4,519,795 06/413,397 5/28/85 
4,519,526 06/361,803 5/28/85 4,519,797 06/48 1,496 5/28/85 
4,519,531 06/618,246 5/28/85 4,519,798 06/411,555 5/28/85 
4,519,534 06/519,135 5/28/85 4,519,805 06/335,428 5/28/85 
4,519,535 06/479,964 5/28/85 4,519,809 06/603,077 5/28/85 
4,519,537 06/491 ,450 5/28/85 4,519,824 06/549,044 5/28/85 
4,519,539 06/613,471 5/28/85 4,519,826 06/484,764 §/28/85 
4,519,545 06/392,094 5/28/85 4,519,829 06/541 ,683 5/28/85 
4,519,547 06/434,194 5/28/85 4,519,836 06/603 ,866 5/28/85 
4,519,548 06/429,075 5/28/85 4,519,831 06/542,431 5/28/85 
4,519,552 06/539,435 5/28/85 4,519,836 06/515,939 5/28/85 
4,519,553 06/626,948 5/28/85 4,519,838 06/418,238 5/28/85 
4,519,555 06/374,778 5/28/85 4,519,843 06/638,824 5/28/85 
4,519,558 06/546, 120 5/28/85 4,519,845 06/578,464 5/28/85 
4,519,563 06/467,424 5/28/85 4,519,850 06/524,327 5/28/85 
4,519,565 06/443,824 5/28/85 4,519,852 06/459,503 5/28/85 
4,519,568 06/499,650 5/28/85 4,519,854 06/585,877 5/28/85 
4,519,572 06/409,163 5/28/85 4,519,860 06/439,455 5/28/85 
4,519,574 06/519,422 5/28/85 4,519,861 06/466,491 5/28/85 
4,519,576 06/561 ,647 5/28/85 4,519,862 06/538,939 5/28/85 
4,519,585 06/433,895 5/28/85 4,519,863 06/38 1,769 5/28/85 
4,519,587 06/544,073 5/28/85 4,519,874 06/484,982 5/28/85 
4,519,592 06/55 1,623 5/28/85 4,519,875 06/608,639 5/28/85 
4,519,597 06/608,950 5/28/85 4,519,876 06/625,765 5/28/85 
4,519,598 06/596,233 5/28/85 4,519,883 06/501 ,470 5/28/85 
4,519,602 06/512,346 5/28/85 4,519,884 06/427,478 5/28/85 
4,519,603 06/446,479 5/28/85 4,519,889 06/497 ,669 5/28/85 
4,519,604 06/518,492 5/28/85 4,519,900 06/583,807 5/28/85 
4,519,607 06/400,270 5/28/85 4,519,908 06/588, 197 5/28/85 
4,519,610 06/522,481 5/28/85 4,519,911 06/480,506 5/28/85 
4,519,612 06/495,502 5/28/85 4,519,915 06/620,676 5/28/85 
4,519,613 06/583,588 5/28/85 4,519,921 06/523,033 5/28/85 
4,519,616 06/544,248 5/28/85 4,519,933 06/501,915 5/28/85 
4,519,617 06/533,839 5/28/85 4,519,937 06/370,231 5/28/85 
4,519,619 06/654,229 5/28/85 4,519,938 06/442,531 5/28/85 
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4,520,262 06/558,603 5/28/85 
4,519,940 06/442,398 5/28/85 4,520,265 06/529,576 5/28/85 
4,519,955 06/585,767 5/28/85 4,520,269 06/439,241 5/28/85 
4,519,965 06/643,612 5/28/85 4,520,271 06/448,728 5/28/85 
4,519,966 06/563,647 5/28/85 4,520,273 06/453,334 5/28/85 
4,519,968 06/464,772 5/28/85 4,520,278 06/413,347 5/28/85 
4,519,980 06/499,243 5/28/85 4,520,280 06/406,487 5/28/85 
4,519,984 06/340, 147 5/28/85 4,520,286 06/505,018 5/28/85 
4,519,989 06/468,312 5/28/85 4,520,289 06/615,908 5/28/85 
4,519,992 06/613,892 §/28/85 4,520,297 06/414,632 5/28/85 
4,519,996 06/461,171 §/28/85 4,520,300 06/433,170 5/28/85 
4,520,005 06/668,544 §/28/85 4,520,302 06/588,225 5/28/85 
4,520,009 06/555,700 5/28/85 4,520,303 06/580,558 5/28/85 
4,520,010 06/500,504 5/28/85 4,520,306 06/525,129 5/28/85 
4,520,013 06/474,165 5/28/85 4,520,308 06/415,384 §/28/85 
4,520,014 06/350,403 5/28/85 4,520,309 06/355,094 5/28/85 
4,520,021 06/505,147 5/28/85 4,520,311 06/374,797 5/28/85 
4,520,024 06/465,745 §/28/85 4,520,312 06/438,931 5/28/85 
4,520,025 06/400,350 5/28/85 4,520,315 06/413,962 5/28/85 
4,520,026 06/393,411 5/28/85 4,520,316 06/488,415 5/28/85 
4,520,027 06/452,804 5/28/85 4,520,318 06/467 ,267 5/28/85 
4,520,036 06/509,035 5/28/85 4,520,320 06/571,288 $/28/85 
4,520,037 06/511,406 5/28/85 4,520,321 06/445,643 5/28/85 
4,520,038 06/482,365 5/28/85 4,520,331 06/565,880 5/28/85 
4,520,042 06/575,677 5/28/85 4,520,332 06/517,072 §/28/85 
4,520,046 06/5 10,428 5/28/85 4,520,335 06/482,681 5/28/85 
4,520,047 06/370,531 5/28/85 4,520,338 06/511,647 5/28/85 
4,520,049 06/559,806 5/28/85 4,520,339 06/487,971 5/28/85 
4,520,050 /533,011 5/28/85 4,520,345 06/372,439 5/28/85 
4,520,051 06/567,650 5/28/85 4,520,348 06/5 13,327 5/28/85 
4,520,053 06/521,843 5/28/85 4,520,351 06/356,044 §/28/85 
4,520,058 06/485,637 5/28/85 4,520,357 06/401,191 5/28/85 
4,520,065 06/629,988 5/28/85 4,520,359 06/386,511 5/28/85 
4,520,072 06/363,607 5/28/85 4,520,366 06/569, 138 §/28/85 
4,520,073 06/565,197 5/28/85 4,520,367 06/598, 133 5/28/85 
4,520,077 06/585,856 /28/85 4,520,369 06/612,525 5/28/85 
4,520,081 06/546,447 5/28/85 4,520,383 06/419,831 §/28/85 
4,520,082 06/510,451 §/28/85 4,520,384 06/419,398 5/28/85 
4,520,104 06/442,806 5/28/85 4,520,385 06/447,083 §/28/85 
4,520,107 06/424,862 5/28/85 4,520,388 06/438,141 $/28/85 
4,520,112 06/473,622 §/28/85 4,520,393 06/427,056 5/28/85 
4,520,114 06/642,702 $/28/85 4,520,401 06/485,054 5/28/85 
4,520,119 06/532,346 5/28/85 4,520,416 06/585,153 5/28/85 
4,520,129 06/496,783 5/28/85 4,520,418 06/488,213 5/28/85 
4,520,131 06/471,957 5/28/85 4,520,419 06/522,844 §/28/85 
4,520,134 06/601 ,774 5/28/85 4,520,421 06/521,610 5/28/85 
4,520,138 06/603,022 5/28/85 4,520,422 06/529,417 §/28/85 
4,520,143 06/494,290 $/28/85 4,520,425 06/521,917 5/28/85 
4,520,146 06/536,341 $/28/85 4,520,428 06/576,295 5/28/85 
4,520,147 06/478,652 5/28/85 4,520,431 06/619,580 §/28/85 
4,520,153 06/443,899 5/28/85 4,520,434 06/518,107 5/28/85 
4,520,165 06/574,870 5/28/85 4,520,437 06/513,691 5/28/85 
4,520,174 06/623,062 5/28/85 4,520,440 60/449,929 5/28/85 
4,520,175 06/591 ,642 $/28/85 4,520,442 06/279,628 5/28/85 
4,520,176 06/560,348 5/28/85 4,520,443 06/364,404 §/28/85 
4,520,190 06/533,479 §/28/85 4,520,445 06/577,761 5/28/85 
4,520,198 06/565,393 5/28/85 4,520,460 06/523,245 5/28/85 
4,520,202 06/445,292 5/28/85 4,520,486 06/518,267 5/28/85 
4,520,208 06/505,494 §/28/85 4,520,491 06/439, 146 5/28/85 
4,520,209 06/625,188 5/28/85 4,520,492 06/426, 163 5/28/85 
4,520,211 06/583,145 5/28/85 4,520,502 06/372,282 5/28/85 
4,520,215 06/600,642 5/28/85 4,520,503 06/541,860 5/28/85 
4,520,218 06/582,657 §/28/85 4,520,504 06/403,246 5/28/85 
4,520,222 06/518,857 5/28/85 4,520,512 06/300,256 6/04/85 
4;520,223 06/540,598 5/28/85 4,520,513 06/500,509 6/04/85 
4,520,227 06/411,052 5/28/85 4,520,515 06/569,507 6/04/85 
4,520,228 06/410,983 5/28/85 4,520,518 06/537,703 6/04/85 
4,520,231 06/561 ,907 5/28/85 4,520,519 06/530,955 6/04/85 
4,520,237 06/421,799 5/28/85 4,520,520 06/462,909 6/04/85 
4,520,238 06/552,246 5/28/85 4,520,525 06/536, 166 6/04/85 
4,520,242 06/473,781 $/28/85 4,520,536 06/502,200 6/04/85 
4,520,246 06/543,040 5/28/85 4,520,539 06/430,287 6/04/85 
4,520,255 06/506,347 5/28/85 4,520,541 06/331,177 6/04/85 
4,520,256 06/494,997 §/28/85 4,520,545 06/547,575 6/04/85 
4,520,257 06/574,140 $/28/85 4,520,547 06/466,452 6/04/85 
4,520,258 06/488,724 5/28/85 4,520,549 06/363,960. 6/04/85 
4,520,259 06/454,275 5/28/85 4,520,556 06/524,495 6/04/85 
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4,520,812 06/479,145 6/04/85 
4,520,557 06/409, 184 6/04/85 4,520,813 06/542,444 6/04/85 
4,520,561 06/562,244 6/04/85 4,520,824 06/417,689 6/04/85 
4,520,567 06/485,593 6/04/85 4,520,826 06/414,715 6/04/85 
4,520,568 06/593,922 6/04/85 4,520,828 06/518,215 6/04/85 
4,520,571 06/547,230 6/04/85 4,520,829 06/430,496 6/04/85 
4,520,572 06/589,425 6/04/85 4,520,831 06/590, 104 6/04/85 
4,520,575 06/554,967 6/04/85 4,520,833 06/476,555 6/04/85 
4,520,582 06/586,994 6/04/85 4,520,839 06/481,413 6/04/85 
4,520,588 06/557,868 6/04/85 4,520,841 06/565,662 6/04/85 
4,520,589 06/526,999 6/04/85 4,520,845 06/445,922 6/04/85 
4,520,590 06/484,433 6/04/85 4,520,846 06/523,142 6/04/85 
4,520,591 06/590,364 6/04/85 4,520,847 06/527,691 6/04/85 
4,520,592 06/529,039 6/04/85 4,520,850 06/538,905 6/04/85 
4,520,593 06/391 ,619 6/04/85 4,520,852 06/476,935 6/04/85 
4,520,598 06/444,362 6/04/85 4,520,855 06/565,457 6/04/85 
4,520,599 06/466,036 6/04/85 4,520,862 06/465,068 6/04/85 
4,520,603 06/470,072 6/04/85 4,520,864 06/498,653 6/04/85 
4,520,604 06/554,850 6/04/85 4,520,874 06/470,029 6/04/85 
4,520,605 06/423,564 6/04/85 4,520,878 06/507,279 6/04/85 
4,520,606 06/461,453 6/04/85 4,520,879 06/384,892 6/04/85 
4,520,607 06/495,787 6/04/85 4,520,883 06/530,68 1 6/04/85 
4,520,608 06/509,864 6/04/85 4,520,886 06/511,357 6/04/85 
4,520,609 06/424,026 6/04/85 4,520,887 06/463,979 6/04/85 
4,520,613 06/285,059 6/04/85 4,520,894 06/48 1,621 6/04/85 
4,520,614 06/473,732 6/04/85 4,520,896 06/596,835 6/04/85 
4,520,615 06/470, 194 6/04/85 4,520,899 06/489, 142 6/04/85 
4,520,616 06/533,012 6/04/85 4,520,900 06/477,143 6/04/85 
4,520,623 06/5 14,898 6/04/85 4,520,909 06/331,321 6/04/85 
4,520,628 06/633,069 6/04/85 4,520,919 06/397 ,246 6/04/85 
4,520,631 06/609,518 6/04/85 4,520,923 06/584,557 6/04/85 
4,520,634 06/599,482 6/04/85 4,520,925 06/521,723 6/04/85 
4,520,636 06/297,963 6/04/85 4,520,930 06/490,767 6/04/85 
4,520,641 06/330,694 6/04/85 4,520,937 06/553,760 6/04/85 
4,520,644 06/659,498 6/04/85 4,520,944 06/604, 167 6/04/85 
4,520,645 06/458,708 6/04/85 4,520,952 06/506,381 6/04/85 
4,520,646 06/476,523 6/04/85 4,520,953 06/464,593 6/04/85 
4,520,647 06/528,351 6/04/85 4,520,957 06/634,718 6/04/85 
4,520,650 06/536,749 6/04/85 4,520,958 06/507, 139 6/04/85 
4,520,652 06/461 ,727 6/04/85 4,520,963 06/378,520 6/04/85 
4,520,670 06/527,576 6/04/85 4,520,964 06/389, 146 6/04/85 
4,520,672 06/409,589 6/04/85 4,520,966 06/539,768 6/04/85 
4,520,683 06/488,350 6/04/85 4,520,968 06/543,906 6/04/85 
4,520,694 06/427,132 6/04/85 4,520,970 06/538,426 6/04/85 
4,520,696 06/48 1,735 6/04/85 4,520,973 06/484,050 6/04/85 
4,520,698 06/57 1,681 6/04/85 4,520,978 06/390,384 6/04/85 
4,520,699 06/455,954 6/04/85 4,520,979 06/362,834 6/04/85 
4,520,712 06/547 ,566 6/04/85 4,520,982 06/458,150 6/04/85 
4,520,713 06/478,487 6/04/85 4,520,985 06/421,410 6/04/85 
4,520,721 06/594,004 6/04/85 4,520,988 06/602,891 6/04/85 
4,520,722 06/578,843 6/04/85 4,520,989 06/602,892 6/04/85 
4,520,724 06/421,165 6/04/85 4,520,990 06/480,414 6/04/85 
4,520,729 06/575,856 6/04/85 4,520,993 06/565,615 6/04/85 
4,520,731 06/435,500 6/04/85 4,520,994 06/511,459 6/04/85 
4,520,734 06/524,002 6/04/85 4,520,996 06/656,843 6/04/85 
4,520,740 06/477,439 6/04/85 4,520,997 06/546,750 6/04/85 
4,520,744 06/629,995 6/04/85 4,520,999 06/585,046 6/04/85 
4,520,746 06/453,957 6/04/85 4,521,000 06/606,351 6/04/85 
4,520,747 06/584, 167 6/04/85 4,521,002 06/473,578 6/04/85 
4,520,752 06/643 ,927 6/04/85 4,521,003 06/412,095 6/04/85 
4,520,754 06/449,654 6/04/85 4,521,004 06/437,157 6/04/85 
4,520,755 06/530,170 6/04/85 4,521,011 06/429,270 6/04/85 
4,520,758 06/468,45 1 6/04/85 4,521,012 06/462,555 6/04/85 
4,520,759 06/573,029 6/04/85 4,521,014 06/431,153 6/04/85 
4,520,765 06/489,549 6/04/85 4,521,016 06/355,575 6/04/85 
4,520,768 06/649,505 6/04/85 4,521,017 06/582,958 6/04/85 
4,520,774 06/644,071 6/04/85 4,521,018 06/538,666 6/04/85 
4,520,777 06/445,558 6/04/85 4,521,030 06/406,291 6/04/85 
4,520,782 06/353,182 6/04/85 4,521,031 06/472,584 6/04/85 
4,520,783 06/635,884 6/04/85 4,521,034 06/359,116 6/04/85 
4,520,784 06/637,024 6/04/85 4,521,038 06/496,558 6/04/85 
4,520,786 06/35 1,536 6/04/85 4,521,041 06/386,560 6/04/85 
4,520,787 06/565,652 6/04/85 4,521,043 06/609,310 6/04/85 
4,520,790 06/5 14,084 6/04/85 4,521,048 06/452,138 6/04/85 
4,520,796 06/593,649 6/04/85 4,521,052 06/420,543 6/04/85 
4,520,798 06/586,411 6/04/85 4,521,053 06/389,037 6/04/85 
4,520,801 06/511,841 6/04/85 4,521,060 06/553,743 6/04/85 
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4,521,362 06/617,041 6/04/85 
4,521,062 06/517,196 6/04/85 4,521,372 06/296,429 6/04/85 
4,521,068 06/484,644 6/04/85 4,521,373 06/410,578 6/04/85 
4,521,071 06/492,106 6/04/85 4,521,385 06/470,070 6/04/85 
4,521,075 06/472,690 6/04/85 4,521,386 06/547,769 6/04/85 
4,521,077 06/523,559 6/04/85 4,521,394 (6/592,048 6/04/85 
4,521,083 06/553,296 6/04/85 4,521,397 06/515,547 6/04/85 
4,521,088 06/504,339 6/04/85 4,521,400 06/424,250 6/04/85 
4,521,090 06/398,568 6/04/85 4,521,401 06/580,933 6/04/85 
4,521,101 06/503,602 6/04/85 4,521,402 06/58 1,368 6/04/85 
4,521,115 06/380,705 6/04/85 4,521,406 06/265 ,563 6/04/85 
4,521,119 06/538,180 6/04/85 4,521,411 06/548,659 6/04/85 
4,521,121 06/521,035 6/04/85 4,521,414 06/272,889 6/04/85 
4,521,124 06/55 1,304 6/04/85 4,521,415 06/454,021 6/04/85 
4,521,130 06/59 1,942 6/04/85 4,521,416 06/477 ,697 6/04/85 
4,521,132 06/494,811 6/04/85 4,521,417 06/501,391 6/04/85 
4,521,133 06/443,109 6/04/85 4,521,419 06/489,057 6/04/85 
4,521,140 06/538,150 6/04/85 4,521,424 06/584, 183 6/04/85 
4,521,143 06/503,698 6/04/85 4,521,425 06/528,226 6/04/85 
4,521,144 06/519,541 6/04/85 4,521,426 06/428 ,994 6/04/85 
4,521,146 06/439,772 6/04/85 4,521,444 06/558,402 6/04/85 
4,521,150 06/364,974 6/04/85 4,521,453 06/574,500 6/04/85 
4,521,152 06/476,678 6/04/85 4,521,464 06/531,954 6/04/85 
4,521,154 06/339,029 6/04/85 4,521,465 06/514,918 6/04/85 
4,521,156 06/450,366 6/04/85 4,521,466 06/530,891 6/04/85 
4,521,170 06/419,832 6/04/85 4,521,472 06/390,960 6/04/85 
4,521,172 06/506,473 6/04/85 4,521,475 06/563,430 6/04/85 
4,521,173 06/528,564 6/04/85 4,521,479 06/498,380 6/04/85 
4,521,174 06/582,807 6/04/85 4,521,497 06/61 1,963 6/04/85 
4,521,178 06/286,314 6/04/85 4,521,499 06/496,284 6/04/85 
4,521,196 06/386,778 6/04/85 4,521,504 06/274,620 6/04/85 
4,521,198 06/512,118 6/04/85 4,521,505 06/525,625 6/04/85 
4,521,203 06/602,630 6/04/85 4,521,506 06/617,499 6/04/85 
4,521,204 06/604, 107 6/04/85 4,521,508 06/549,515 6/04/85 
4,521,206 06/565,307 6/04/85 4,521,509 06/444,304 6/04/85 
4,521,213 06/465,375 6/04/85 4,521,511 06/42 1,263 6/04/85 
4,521,214 06/569,427 6/04/85 4,521,512 06/426, 196 6/04/85 
4,521,219 06/317,569 6/04/85 4,521,513 06/466,336 6/04/85 
4,521,220 06/657 ,576 6/04/85 4,521,517 06/488 ,435 6/04/85 
4,521,223 06/628,776 6/04/85 4,521,522 06/415,510 6/04/85 
4,521,224 06/570,976 6/04/85 4,521,528 06/546,371 6/04/85 
4,521,228 06/628,777 6/04/85 4,521,535 06/369,778 6/04/85 
4,521,234 06/515,370 6/04/85 4,521,556 06/63 1,287 6/04/85 
4,521,236 06/528,789 6/04/85 4,521,578 06/536,464 6/04/85 
4,521,240 06/489,981 6/04/85 4,521,579 06/480,010 6/04/85 
4,521,243 06/561,854 6/04/85 4,521,584 06/583,652 6/04/85 
4,521,245 06/548,200 6/04/85 4,521,588 06/601,610 6/04/85 
4,521,246 06/529,656 6/04/85 4,521,590 06/427,220 6/04/85 
4,521,253 06/538,954 6/04/85 4,521,591 06/346,785 6/04/85 
4,521,260 06/665,335 6/04/85 4,521,593 06/450,183 6/04/85 
4,521,266 06/514,124 6/04/85 4,521,596 06/423,189 6/04/85 
4,521,267 06/622,927 6/04/85 4,521,597 06/542,312 6/04/85 
4,521,270 06/583,310 6/04/85 4,521,598 06/536,468 6/04/85 
4,521,276 06/373,155 6/04/85 4,521,599 06/65 1,494 6/04/85 
4,521,279 06/465,254 6/04/85 4,521,604 06/376,744 6/04/85 
4,521,283 06/648,549 6/04/85 4,521,608 06/494,108 6/04/85 
4,521,288 06/614,134 6/04/85 4,521,609 06/510,143 6/04/85 
4,521,293 06/618,294 6/04/85 4,521,624 06/601 ,032 6/04/85 
4,521,296 06/393,464 6/04/85 4,521,625 06/535,468 6/04/85 
4,521,300 06/584,673 6/04/85. 4,521,627 06/577,514 6/04/85 
4,521,304 06/374,273 6/04/85 4,521,630 06/521,777 6/04/85 
4,521,306 06/560,395 6/04/85 4,521,631 06/620,336 6/04/85 
4,521,311 06/518,712 6/04/85 4,521,633 06/496,037 6/04/85 
4,521,313 06/603,776 6/04/85 4,521,645 06/505,371 6/04/85 
4,521,315 06/573,412 6/04/85 4,521,654 06/536,033 6/04/85 
4,521,316 06/474,405 6/04/85 4,521,656 06/549,532 6/04/85 
4,521,318 06/551,543 6/04/85 4,521,666 06/452,452 6/04/85 
4,521,324 06/539,980 6/04/85 4,521,668 06/549,860 6/04/85 
4,521,331 06/438 ,486 6/04/85 4,521,669 06/473,528 6/04/85 
4,521,340 06/316,903 6/04/85 4,521,670 06/528,753 6/04/85 
4,521,342 06/473,096 6/04/85 4,521,675 06/507,621 6/04/85 
4,521,343 06/463,771 6/04/85 . 4,521,676 06/428,633 6/04/85 
4,521,345 06/607 ,272 6/04/85 4,521,685 06/353,435 6/04/85 
4,521,349 06/459,343 6/04/85 4,521,691 06/422, 167 6/04/85 
4,521,350 06/570,758 6/04/85 4,521,692 06/366,739 6/04/85 
4,521,353 06/492,700 6/04/85 4,521,709 06/415,994 6/04/85 
4,521,354 06/564,850 6/04/85 4,521,716 06/416,533 6/04/85 
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4,522,051 06/494,705 6/11/85 
4,521,721 06/398,903 6/04/85 4,522,052 06/510,096 6/11/85 
4,521,730 06/530,195 6/04/85 4,522,053 06/447,301 6/11/85 
4,521,741 06/435,501 6/04/85 4,522,055 06/548,257 6/11/85 
4,521,742 06/582,013 6/04/85 4,522,059 06/463,250 6/11/85 
4,521,745 06/384,475 6/04/85 4,522,061 06/522,055 6/11/85 
4,521,749 06/420,572 6/04/85 4,522,063 06/532,753 6/11/85 
4,521,752 06/431 609 6/04/85 4,522,066 06/498,042 6/11/85 
4,521,765 06/49 1,600 6/04/85 4,522,067 06/420,258 6/11/85 
4,521,769 06/47 1,658 6/04/85 4,522,072 06/487,731 6/11/85 
4,521,778 06/347,109 6/04/85 4,522,073 06/556,628 6/11/85 
4,521,780 06/312,800 6/04/85 4,522,074 06/438,514 6/11/85 
4,521,781 06/484 ,326 6/04/85 4,522,075 06/517,074 6/11/85 
4,521,782 06/49 1,898 6/04/85 4,522,078 06/467 ,662 6/11/85 
4,521,784 06/416,702 6/04/85 4,522,079 06/348,938 6/11/85 
4,521,789 06/509,491 6/04/85 4,522,082 06/49 1,384 6/11/85 
4,521,791 06/505,645 6/04/85 4,522,083 06/522,189 6/11/85 
4,521,792 06/527,705 6/04/85 4,522,087 06/544,435 6/11/85 
4,521,800 06/434,603 6/04/85 4,522,096 06/505,414 6/11/85 
4,521,830 06/605,440 6/04/85 4,522,097 06/526,302 6/11/85 
4,521,832 06/622,003 6/04/85 4,522,098 06/584,010 6/11/85 
4,521,834 06/547,973 6/04/85 4,522,104 06/536,169 6/11/85 
4,521,836 06/624, 152 6/04/85 4,522,105 06/501 ,705 6/11/85 
4,521,840 06/466,267 6/04/85 4,522,106 06/436,383 6/11/85 
4,521,843 06/408,330 6/04/85 4,522,107 06/299,000 6/11/85 
4,521,844 06/384,691 6/04/85 4,522,112 06/482,615 6/11/85 
4,521,845 06/275,747 6/04/85 4,522,116 06/588,443 6/11/85 
4,521,866 06/293,606 6/04/85 4,522,118 06/350,342 6/11/85 
4,521,869 06/364,822 6/04/85 4,522,119 06/600, 134 6/11/85 
4,521,870 06/662,529 6/04/85 4,522,123 06/504,523 6/11/85 
4,521,879 06/289,960 6/04/85 4,522,125 06/607 ,647 6/11/85 
4,521,883 06/390,789 6/04/85 4,522,136 06/557,088 6/11/85 
4,521,887 06/415,639 6/04/85 4,522,140 06/577,410 6/11/85 
4,521,889 06/396,651 6/04/85 4,522,142 06/650,985 6/11/85 
4,521,892 06/415,782 6/04/85 4,522,143 06/462,269 6/11/85 
4,521,893 06/487,340 6/04/85 4,522,145 06/553,589 6/11/85 
4,521,894 06/37 1,019 6/04/85 4,522,151 06/475,074 6/11/85 
4,521,895 06/445,049 6/04/85 4,522,152 06/583, 109 6/11/85 
4,521,896 06/378,461 6/04/85 4,522,153 06/644,935 6/11/85 
4,521,897 06/5 18,509 6/04/85 4,522,158 06/446,674 6/11/85 
4,521,899 06/442,898 6/04/85 4,522,160 06/572,738 6/11/85 
4,521,905 06/459,039 6/04/85 4,522,161 06/530,682 6/11/85 
4,521,913 06/396,715 6/04/85 4,522,164 06/486,806 6/11/85 
4,521,922 06/463,396 6/11/85 4,522,166 06/558,423 6/11/85 
4,521,928 06/504,384 6/11/85 4,522,170 06/605,350 6/11/85 
4,521,929 06/577,360 6/11/85 4,522,172 06/512,055 6/11/85 
4,521,936 06/537,643 6/11/85 4,522,178 06/47 1,435 6/11/85 
4,521,941 06/333,556 6/11/85 4,522,188 06/415,633 6/11/85 
4,521,951 06/506,994 6/11/85 4,522,193 06/585,660 6/11/85 
4,521,953 06/598,902 6/11/85 4,522,199 06/52 1,965 6/11/85 
4,521,964 06/486,229 6/11/85 4,522,200 06/502,923 6/11/85 
4,521,970 06/529,410 6/11/85 4,522,205 06/375,287 6/11/85 
4,521,980 06/622,232 6/11/85 4,522,208 06/583,578 6/11/85 
4,521,981 06/490,260 6/11/85 4,522,213 06/568, 112 6/11/85 
4,521,984 06/553,142 6/11/85 4,522,217 06/536,704 6/11/85 
4,521,986 06/633,895 6/11/85 4,522,218 06/536,939 6/11/85 
4,521,987 06/540,407 6/11/85 4,522,221 06/523,711 6/11/85 
4,521,988 06/424,528 6/11/85 4,522,222 06/421 ,534 6/11/85 
4,521,994 06/515,409 6/11/85 4,522,229 06/638, 102 6/11/85 
4,521,996 06/590,719 6/11/85 4,522,233 06/427,635 6/11/85 
4,521,997 06/463,273 6/11/85 4,522,239 06/542,229 6/11/85 
4,521,999 06/37 1,262 6/11/85 4,522,242 06/430,794 6/11/85 
4,522,003 06/486,542 6/11/85 4,522,246 06/510,416 6/11/85 
4,522,007 06/552,611 6/11/85 4,522,252 06/495,517 6/11/85 
4,522,011 06/565,412 6/11/85 4,522,253 06/521 ,928 6/11/85 
4,522,013 06/509,386 6/11/85 4,522,258 06/378, 107 6/11/85 
4,522,017 06/429,506 6/11/85 4,522,262 06/509,736 6/11/85 
4,522,018 06/532,932 6/11/85 4,522,263 06/573,094 6/11/85 
4,522,021 06/613,514 6/11/85 4,522,264 06/529, 165 6/11/85 
4,522,023 06/583,391 6/11/85 4,522,268 06/447,414 6/11/85 
4,522,028 06/58 1,908 6/11/85 4,522,275 06/571,113 6/11/85 
4,522,035 06/558,014 6/11/85 4,522,280 06/389,684 6/11/85 
4,522,036 06/435,248 6/11/85 4,522,287 06/375,925 6/11/85 
4,522,039 06/546,706 6/11/85 4,522,288 06/549,552 6/11/85 
4,522,043 06/443,230 6/11/85 4,522,294 06/460,050 6/11/85 
4,522,045 06/528,124 6/11/85 4,522,296 06/580,936 6/11/85 
4,522,048 06/548,997 6/11/85 4,522,297 06/456,384 6/11/85 
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4,522,526 06/392,559 6/11/85 
4,522,298 06/627,049 6/11/85 4,522,531 06/495,776 6/11/85 
4,522,302 06/586,362 6/11/85 4,522,539 06/466,291 6/11/85 
4,522,303 06/564,8 14 6/11/85 4,522,544 06/438,481 6/11/85 
4,522,307 06/543,334 6/11/85 4,522,551 06/485,725 6/11/85 
4,522,308 06/572,154 6/11/85 4,522,556 06/427,549 6/11/85 
4,522,309 06/559,589 6/11/85 4,522,560 06/466,008 6/11/85 
4,522,310 06/358,356 6/11/85 4,522,565 06/487,650 6/11/85 
4,522,311 06/456,849 6/11/85 4,522,567 06/522,427 6/11/85 
4,522,313 06/53 1,684 6/11/85 4,522,569 06/437,301 6/11/85 
4,522,315 06/350,568 6/11/85 4,522,570 06/5 12,807 6/11/85 
4,522,321 06/537,036 6/11/85 4,522,571 06/536,195 6/11/85 
4,522,326 06/598,722 6/11/85 4,522,573 06/556,024 6/11/85 
4,522,329 06/375,814 6/11/85 4,522,577 06/5 10,283 6/11/85 
4,522,332 06/465,773 6/11/85 4,522,579 09/48 1,930 6/11/85 
4,522,338 06/454,549 6/11/85 4,522,580 06/614,154 6/11/85 
4,522,340 06/509,658 6/11/85 4,522,586 06/556, 141 6/11/85 
4,522,341 06/527,700 6/11/85 4,522,589 06/559,352 6/11/85 
4,522,342 06/552,497 6/11/85 4,522,590 06/58 1,302 6/11/85 
4,522,344 06/493,296 6/11/85 4,522,591 06/483,556 6/11/85 
4,522,349 06/525,466 6/11/85 4,522,592 06/518,925 6/11/85 
4,522,352 06/598,086 6/11/85 4,522,600 06/634,656 6/11/85 
4,522,355 06/499,576 6/11/85 4,522,601 06/423,155 6/11/85 
4,522,357 06/489,662 6/11/85 4,522,602 06/486,668 6/11/85 
4,522,360 06/489,056 6/11/85 4,522,603 06/542,202 6/11/85 
4,522,363 06/409,441 6/11/85 4,522,605 06/519,024 6/11/85 
4,522,365 06/467,638 6/11/85 4,522,607 06/570,132 6/11/85 
4,522,369 06/523,696 6/11/85 4,522,610 06/497,051 6/11/85 
4,522,375 06/452,944 6/11/85 4,522,611 06/453,799 6/11/85 
4,522,378 06/548,253 6/11/85 4,522,612 06/486,673 6/11/85 
4,522,382 06/555,116 6/11/85 4,522,620 06/549,999 6/11/85 
4,522,384 06/537,865 6/11/85 4,522,623 06/447,558 6/11/85 
4,522,389 06/408,279 6/11/85 4,522,626 06/265,291 6/11/85 
4,522,390 06/608, 176 6/11/85 4,522,628 06/5 15,098 6/11/85 
4,522,392 06/408, 154 6/11/85 4,522,633 06/5 19,800 6/11/85 
4,522,396 06/539,530 6/11/85 4,522,634 06/572,663 6/11/85 
4,522,404 06/620,843 6/11/85 4,522,640 06/598,916 6/11/85 
4,522,405 06/615,598 6/11/85 4,522,643 06/242,858 6/11/85 
4,522,406 06/536,615 6/11/85 4,522,645 06/568,889 6/11/85 
4,522,409 06/463,389 6/11/85 4,522,651 06/342,313 6/11/85 
4,522.413 06/626,193 6/11/85 4,522,652 06/520,682 6/11/85 
4,522,420 06/520, 150 6/11/85 4,522,666 06/440,371 6/11/85 
4,522,421 06/486,679 6/11/85 4,522,675 06/531,881 6/11/85 
4,522,423 06/458,908 6/11/85 4,522,677 06/597 ,723 6/11/85 
4,522,428 06/440,858 6/11/85 4,522,681 06/602,873 6/11/85 
4,522,438 06/568,702 6/11/85 4,522,694 06/568,371 6/11/85 
4,522,439 06/522,490 6/11/85 4,522,695 06/605,398 6/11/85 
4,522,440 06/5 12,839 6/11/85 4,522,696 06/483,121 6/11/85 
4,522,441 06/529,283 6/11/85 4,522,697 06/564,740 6/11/85 
4,522,442 06/459,483 6/11/85 4,522,699 06/390,696 6/11/85 
4,522,445 06/452,118 6/11/85 4,522,700 06/640,235 6/11/85 
4,522,446 06/472,346 6/11/85 4,522,702 06/655,113 6/11/85 
4,522,449 06/551,337 6/11/85 4,522,707 06/572,543 6/11/85 
4,522,451 06/513,243 6/11/85 4,522,708 06/589,683 6/11/85 
4,522,452 06/460,214 6/11/85 4,522,709 06/644,883 6/11/85 
4,522,455 06/540,679 ‘ 6/11/85 4,522,717 06/507,331 6/11/85 
4,522,457 06/539,870 6/11/85 4,522,722 06/472,451 6/11/85 
4,522,458 06/493,486 6/11/85 4,522,724 06/585,783 6/11/85 
4,522,460 06/561,858 6/11/85 4,522,727 06/663 ,233 6/11/85 
4,522,461 06/492,105 6/11/85 4,522,730 06/591,851 6/11/85 
4,522,463 06/455,543 6/11/85 4,522,732 06/609,637 6/11/85 
4,522,469 06/569,372 6/11/85 4,522,737 06/521,305 6/11/85 
4,522,475 06/565,343 6/11/85 4,522,741 06/502,233 6/11/85 
4,522,476 06/624,462 6/11/85 4,522,745 06/442,394 6/11/85 
4,522,483 06/520,645 6/11/85 4,522,750 06/581 ,925 6/11/85 
4,522,488 06/563,854 6/11/85 4,522,755 06/514,117 6/11/85 
4,522,495 06/503,913 6/11/85 4,522,756 06/479,423 6/11/85 
4,522,497 06/385,593 6/11/85 4,522,758 06/564,595 6/11/85 
4,522,499 06/517,763 6/11/85 4,522,761 06/474,999 6/11/85 
4,522,501 06/597,377 6/11/85 4,522,764 06/517,483 6/11/85 
4,522,503 06/637,156 6/11/85 4,522,771 06/5 10,534 6/11/85 
4,522,504 06/559,254 6/11/85 4,522,772 06/302,472 6/11/85 
4,522,513 06/479,313 6/11/85 4,522,780 06/349, 126 6/11/85 
4,522,514 06/484,573 6/11/85 4,522,790 06/361 ,940 6/11/85 
4,522,515 06/536,442 6/11/85 4,522,793 06/508,710 6/11/85 
4,522,519 06/445,262 6/11/85 4,522,794 06/526,249 6/11/85 
4,522,521 06/521 ,998 6/11/85 4,522,795 06/487,804 6/11/85 
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4,523,073 06/413,383 6/11/85 
4,522,796 06/487,805 6/11/85 4,523,074 06/428,288 6/11/85 
4,522,797 06/530,761 6/11/85 4,523,076 06/477 ,063 6/11/85 
4,522,798 06/530,776 6/11/85 4,523,077 06/505,097 6/11/85 
4,522,799 06/440,919 6/11/85 4,523,078 06/463,060 6/11/85 
4,522,801 06/540,735 6/11/85 4,523,079 06/533,933 6/11/85 
4,522,802 06/555,269 6/11/85 4,523,081 06/453,482 6/11/85 
4,522,805 06/502, 142 6/11/85 4,523,085 06/572,678 6/11/85 
4,522,808 06/428,755 6/11/85 4,523,086 06/531 ,631 6/11/85 
4,522,809 06/636,791 6/11/85 4,523,092 06/403,125 6/11/85 
4,522,811 06/396,213 6/11/85 4,523,100 06/407,164 6/11/85 
4,522,814 06/439,369 6/11/85 4,523,112 06/479,986 6/11/85 
4,522,819 06/39 1,452 6/11/85 4,523,114 06/587,820 6/11/85 
4,522,821 06/520,939 6/11/85 4,523,120 06/617,049 6/11/85 
4,522,824 06/477 494 6/11/85 4,523,125 06/567,464 6/11/85 
4,522,830 06/582,393 6/11/85 4,523,126 06/368 ,498 6/11/85 
4,522,832 06/370, 182 6/11/85 4,523,132 06/615,710 6/11/85 
4,522,836 06/496,346 6/11/85 4,523,137 06/536,551 6/11/85 
4,522,837 06/458,779 6/11/85 4,523,138 06/557,547 6/11/85 
4,522,839 06/554,654 6/11/85 4,523,140 06/454,958 6/11/85 
4,522,848 06/489,370 6/11/85 4,523,145 06/395,953 6/11/85 
4,522,853 06/487,428 6/11/85 4,523,147 06/402,679 6/11/85 
4,522,854 06/469,859 6/11/85 4,523,149 06/434,445 6/11/85 
4,522,858 06/330,237 6/11/85 4,523,153 06/599,943 6/11/85 
4,522,861 06/524,978 6/11/85 4,523,154 06/495,670 6/11/85 
4,522,862 06/445,557 6/11/85 4,523,159 06/566,237 6/11/85 
4,522,865 06/524,258 6/11/85 4,523,160 06/490,346 6/11/85 
4,522,867 06/525,752 6/11/85 4,523,161 06/534,897 6/11/85 
4,522,868 06/406,450 6/11/85 4,523,163 06/423,317 6/11/85 
4,522,869 06/482,363 6/11/85 4,523,166 06/662,744 6/11/85 
4,522,875 06/538,069 6/11/85 4,523,168 06/583,785 6/11/85 
4,522,877 06/670,785 6/11/85 4,523,170 06/439,370 6/11/85 
4,522,882 06/533,702 6/11/85 4,523,185 06/358,494 6/11/85 
4,522,883 06/578,335 6/11/85 4,523,186 06/407 ,663 6/11/85 
4,522,888 06/497,977 6/11/85 4,523,187 06/375,270 6/11/85 
4,522,889 06/570, 127 6/11/85 4,523,188 06/436,249 6/11/85 
4,522,895 06/535,913 6/11/85 4,523,190 06/402,280 6/11/85 
4,522,897 06/541 ,902 6/11/85 4,523,192 06/420,272 6/11/85 
4,522,90i 06/556,721 6/11/85 4,523,196 06/348,687 6/11/85 
4,522,914 06/435,931 6/11/85 4,523,198 06/5 11,697 6/11/85 
4,522,926 06/474,083 6/11/85 4,523,199 06/428,427 6/11/85 
4,522,934 06/468,810 6/11/85 4,523,207 06/480,518 6/11/85 
4,522,936 06/611,785 6/11/85 4,523,208 06/554,326 6/11/85 
4,522,938 06/554,482 6/11/85 4,523,209 06/446,828 6/11/85 
4,522,944 06/559,322 6/11/85 4,523,212 06/357,441 6/11/85 
4,522,947 06/476,673 6/11/85 4,523,223 06/383,265 6/11/85 
4,522,948 06/256,877 6/11/85 4,523,241 06/39 1,069 6/11/85 
4,522,951 06/533,682 6/11/85 4,523,246 06/591,878 6/11/85 
4,522,952 06/550,054 6/11/85 4,523,250 06/479,867 6/11/85 
4,522,958 06/529,421 6/11/85 4,523,251 06/425,217 6/11/85 
4,522,963 06/541 ,433 6/11/85 4,523,254 06/566,470 6/11/85 
4,522,971 06/469,689 6/11/85 4,523,255 06/533,678 6/11/85 
4,522,985 06/604,569 6/11/85 4,523,256 06/549,718 6/11/85 
4,522,993 06/592,826 6/11/85 4,523,259 06/565,163 6/11/85 
4,523,000 06/546,337 6/11/85 4,523,261 06/405 ,632 6/11/85 
4,523,008 06/617,871 6/11/85 4,523,262 06/428,193 6/11/85 
4,523,011 06/594,303 6/11/85 4,523,263 06/623,319 6/11/85 
4,523,012 06/457,391 6/11/85 4,523,267 06/560,888 6/11/85 
4,523,013 06/462,397 6/11/85 4,523,273 06/452,438 6/11/85 
4,523,014 06/458,588 6/11/85 4,523,279 06/616,817 6/11/85 
4,523,016 06/513,197 6/11/85 4,523,280 06/469,205 6/11/85 
4,523,022 06/511,802 6/11/85 4,523,282 06/355,502 6/11/85 
4,523,028 06/579,613 6/11/85 4,523,292 06/429,328 6/11/85 
4,523,029 06/389,209 6/11/85 4,523,293 06/482,377 6/11/85 
4,523,033 06/509,077 6/11/85 4,523,294 06/382,630 6/11/85 
4,523,034 06/356,736 {11/85 4,523,295 06/415,309 6/11/85 
4,523,035 06/557,801 6/11/85 4,523,296 06/455,435 6/11/85 
4,523,039 06/563,013 6/11/85 4,523,303 06/395,897 6/11/85 
4,523,041 06/614,047 6/11/85 4,523,305 06/562,853 6/11/85 
4,523,042 06/518,785 6/11/85 4,523,315 06/367,093 6/11/85 
4,523,047 06/63 1,684 6/11/85 4,523,320 06/457,985 6/11/85 
4,523,051 06/536,395 6/11/85 4,523,325 06/382,069 6/11/85 
4,523,053 06/565,179 6/11/85 4,523,331 06/424,731 6/11/85 
4,523,056 06/453,292 6/11/85 4,523,342 06/492,898 6/18/85 
4,523,058 06/544,643 6/11/85 4,523,343 06/535,619 6/18/85 
4,523,064 06/566,259 6/11/85 4,523,350 06/508,876 6/18/85 
4,523,069 06/544,799 6/11/85 4,523,352 06/531,929 6/18/85 
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06/464,256 6/18/85 
4,523,354 06/486,287 6/18/85 523,62 06/429,740 6/18/85 
4,523,355 06/514,806 6/18/85 ‘ a 06/586,817 6/18/85 
4,523,357 06/532,541 6/18/85 23) 06/484,570 6/18/85 
4,523,361 06/511,389 6/18/85 : 06/375,510 6/18/85 
4,523,368 06/602,280 6/18/85 06/573,263 6/18/85 
4,523,373 06/399,539 6/18/85 9234 06/598, 137 6/18/85 
4,523,377 06/554,426 6/18/85 4,523,644 06/546,018 _ 6/18/85 
4,523,378 06/475,778 6/18/85 4,523,661 06/494,802 6/18/85 
4,523,379 06/606,317 6/18/85 4,523,662 06/53 1,894 6/18/85 
4,523,392 06/46 1,020 6/18/85 4,523,672 06/390,390 6/18/85 
4,523,394 06/394,925 6/18/85 4,523,673 06/448,260 6/18/85 
4,523,396 06/523,790 6/18/85 4,523,674 06/389,161 6/18/85 
4,523,399 06/563,625 6/18/85 4,523,675 06/332,931 6/18/85 
4,523,407 06/537,052 6/18/85 4,523,679 06/586, 159 6/18/85 
4,523,408 06/516,162 6/18/85 4,523,682 06/379,601 6/18/85 
4,523,409 06/495,982 6/18/85 4,523,683 06/462,682 6/18/85 
4,523,413 06/476,592 6/18/85 4,523,688 06/384,559 6/18/85 
4,523,416 06/594,293 6/18/85 4,523,693 06/652,521 6/18/85 
4,523,418 06/523,096 6/18/85 4,523,694 06/562,187 6/18/85 
4,523,421 06/38 1,308 6/18/85 4,523,695 06/465,354 6/18/85 
4,523,425 06/488,774 6/18/85 4,523,696 06/600,014 6/18/85 
4,523,433 06/620, 156 6/18/85 4,523,698 06/574,531 6/18/85 
4,523,437 06/341,239 6/18/85 4,523,701 06/429,809 6/18/85 
4,523,439 06/561,203 6/18/85 4,523,704 06/564,508 6/18/85 
4,523,440 06/536,770 6/18/85 4,523,708 06/496,177 6/18/85 
4,523.441 06/554,304 6/18/85 4,523,709 06/501 ,564 6/18/85 
4,523,444 06/449,561 6/18/85 4,523,710 06/484,195 6/18/85 
4,523,452 06/602,711 6/18/85 4,523,716 06/519,372 6/18/85 
4,523,458 06/522,167 6/18/85 4,523,717 06/556,591 6/18/85 
4,523,459 06/588,023 6/18/85 4,523,719 06/522,769 6/18/85 
4,523,460 06/558,594 6/18/85 4,523,720 06/613,003 6/18/85 
4,523,462 06/495,087 6/18/85 4,523,728 06/472,891 6/18/85 
4,523,463 06/522,819 6/18/85 4,523,731 06/536,893 6/18/85 
4,523,464 06/541,499 6/18/85 4,523,733 06/414,930 6/18/85 
4,523,465 06/569,087 6/18/85 4,523,740 06/484,385 6/18/85 
4,523,467 06/617,921 6/18/85 4,523,741 06/636,465 6/18/85 
4,523,468 06/538,627 6/18/85 4,523,743 06/459,336 6/18/85 
4,523,470 06/462,047 6/18/85 4,523,744 06/427 ,269 6/18/85 
4,523,485 06/448,557 6/18/85 4,523,754 06/554,644 6/18/85 
4,523,488 06/439,363 6/18/85 4,523,757 06/499,372 6/18/85 
4,523,490 06/572,512 6/18/85 4,523,760 06/539,090 6/18/85 
4,523,492 06/574,945 6/18/85 4,523,761 06/496,319 6/18/85 
4,523,493 06/419,091 6/18/85 4,523,762 06/660,343 6/18/85 
4,523,495 06/480, 134 6/18/85 4,523,764 06/506,345 6/18/85 
4,523,497 06/496,231 6/18/85 4,523,770 06/475,115 6/18/85 
4,523,506 06/572,883 6/18/85 4,523,778 06/356,530 6/18/85 
4,523,511 06/581,241 6/18/85 4,523,779 06/643,551 6/18/85 
4,523,512 06/450,611 6/18/85 4,523,781 06/582,886 6/18/85 
4,523,516 06/583,689 6/18/85 4,523,783 06/539,551 6/18/85 
4,523,518 06/519,200 6/18/85 4,523,785 06/333,819 6/18/85 
4,523,522 06/552,730 6/18/85 4,523,788 06/523,248 6/18/85 
4,523,527 06/229,230 6/18/85 4,523,793 06/43 1,357 6/18/85 
4,523,528 06/282,709 6/18/85 4,523,796 06/568,755 6/18/85 
4,523,538 06/456,476 6/18/85 4,523,809 06/520,356 6/18/85 
4,523,541 06/614,745 6/18/85 4,523,813 06/568, 144 6/18/85 
4,523,554 06/542,105 6/18/85 4,523,816 06/522,519 6/18/85 
4,523,555 06/630,515 6/18/85 4,523,820 06/377,520 6/18/85 
4,523,560 06/580,288 ’ 6/18/85 4,523,831 06/379,045 6/18/85 
4,523,561 06/5 15,967 6/18/85 4,523,833 06/546,266 6/18/85 
4,523,562 06/508,239 6/18/85 4,523,834 06/569,353 6/18/85 
4,523,563 06/597,257 6/18/85 4,523,837 06/513,935 6/18/85 
4,523,564 06/459,345 6/18/85 4,523,840 06/459,751 6/18/85 
4,523,568 06/54 1,434 6/18/85 4,523,842 06/476,748 6/18/85 
4,523,570 06/482,710 6/18/85 4,523,845 06/464,785 6/18/85 
4,523,574 06/522,109 6/18/85 4,523,848 06/423,309 6/18/85 
4,523,575 06/619,660 6/18/85 4,523,849 06/509,554 6/18/85 
4,523,576 06/529,340 6/18/85 4,523,854 06/549,315 6/18/85 
4,523,587 06/460,366 6/18/85 4,523,856 06/269,932 6/18/85 
4,523,590 06/436,292 6/18/85 4,523,861 06/621,783 6/18/85 
4,523,595 06/325,061 6/18/85 4,523,864 06/604,755 6/18/85 
4,523,596 06/648,469 6/18/85 4,523,866 06/5 16,463 6/18/85 
4,523,597 06/566,485 6/18/85 4,523,867 06/5 16,897 6/18/85 
4,523,600 06/510,271 6/18/85 4,523,875 06/453,129 6/18/85 
4,523,607 06/642,937 6/18/85 4,523,877 06/39 1,600 6/18/85 
4,523,609 06/513,039 6/18/85 4,523,878 06/599,884 6/18/85 
4,523,611 06/492,120 6/18/85 4,523,881 06/48 1,377 ~ 6/18/85 
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4,524,118 06/505,253 6/18/85 
4,523,882 06/374,950 6/18/85 4,524,119 06/516,817 6/18/85 
4,523,883 06/434,816 6/18/85 4,524,122 06/654,598 6/18/85 
4,523,884 06/309,604 6/18/85 4,524,124 06/622,011 6/18/85 
4,523,885 06/483,724 6/18/85 4,524,133 06/496,925 6/18/85 
4,523,895 06/454,062 6/18/85 4,524,136 06/444,187 6/18/85 
4,523,901 06/434,172 6/18/85 4,524,137 06/261 ,220 6/18/85 
4,523,903 06/557, 150 6/18/85 4,524,138 06/49 1,662 6/18/85 
4,523,907 06/433,138 6/18/85 4,524,144 06/598,778 6/18/85 
4,523,912 06/474,089 6/18/85 4,524,147 06/444,571 6/18/85 
4,523,923 06/580,908 6/18/85 4,524,148 06/3 18,927 6/18/85 
4,523,926 06/640,433 6/18/85 4,524,149 06/464,690 6/18/85 
4,523,938 06/394,535 6/18/85 4,524,152 06/454,759 6/18/85 
4,523,941 06/593,169 6/18/85 4,524,169 06/579,914 6/18/85 
4,523,942 06/462,477 6/18/85 4,524,171 06/642,518 6/18/85 
4,523,942 06/491,528 6/18/85 4,524,175 06/600,879 6/18/85 
4,523,946 06/475,655 6/18/85 4,524,177 06/554,569 6/18/85 
4,523,947 06/615,021 6/18/85 4,524,178 06/502,870 6/18/85 
4,523,948 06/580,042 6/18/85 4,524,183 06/547,015 6/18/85 
4,523,949 06/429,578 6/18/85 4,524,190 06/609,940 6/18/85 
4,523,953 06/558,023 6/18/85 4,524,191 06/462,636 6/18/85 
4,523,954 06/433,767 6/18/85 _ 4,524,192 06/553,322 6/18/85 
4,523,955 06/606,315 6/18/85 4,524,195 06/543,582 6/18/85 
4,523,960 06/560,040 6/18/85 4,524,200 06/61 1,573 6/18/85 
4,523,961 06/441 ,365 6/18/85 4,524,202 06/391,655 6/18/85 
4,523,964 06/480,528 6/18/85 4,524,203 06/523,462 6/18/85 
4,523,965 06/472,656 6/18/85 4,524,205 06/544,334 6/18/85 
4,523,966 06/650,569 6/18/85 4,524,208 06/498,427 6/18/85 
4,523,973 06/542,790 6/18/85 4,524,211 06/552,103 6/18/85 
4,523,976 06/627,264 6/18/85 4,524,214 06/548,375 6/18/85 
4,523,977 06/520,192 6/18/85 4,524,216 06/532,199 6/18/85 
4,523,978 06/490,043 6/18/85 4,524,218 06/570,563 6/18/85 
4,523,979 06/569,237 6/18/85 4,524,219 06/576,656 6/18/85 
4,523,981 06/593,984 6/18/85 4,524,220 06/588,840 6/18/85 
4,523,983 06/590,458 6/18/85 4,524,222 06/574,134 6/18/85 
4,523,984 06/501,759 6/18/85 4,524,230 06/618,852 6/18/85 
4,523,985 06/564,748 6/18/85 4,524,232 06/568,015 6/18/85 
4,523,986 06/562,345 6/18/85 4,524,235 06/649,035 6/18/85 
4,523,987 06/665,333 6/18/85 4,524,244 06/520,739 6/18/85 
4,523,993 06/507,974 6/18/85 4,524,248 06/538,314 6/18/85 
4,523,996 06/582,341 6/18/85 4,524,249 06/616,363 6/18/85 
4,523,997 06/585,782 6/18/85 4,524,252 06/435,219 6/18/85 
4,524,002 06/469,069 6/18/85 4,524,253 06/596,170 6/18/85 
4,524,010 06/442,094 6/18/85 4,524,256 06/527,286 6/18/85 
4,524,014 06/467,545 6/18/85 4,524,260 06/496,073 6/18/85 
4,524,019 06/517,024 6/18/85 4,524,269 06/466,365 6/18/85 
4,524,022 06/548,537 6/18/85 4,524,276 06/48 1,944 6/18/85 
4,524,023 06/548,539 6/18/85 4,524,278 06/465,937 6/18/85 
4,524,024 06/465,650 6/18/85 4,524,279 06/467,727 6/18/85 
4,524,026 06/644,234 6/18/85 4,524,281 06/439,060 6/18/85 
4,524,027 06/653,037 6/18/85 4,524,283 06/505,352 6/18/85 
4,524,032 06/458,095 6/18/85 4,524,294 06/607 ,557 6/18/85 
4,524,035 06/618,746 6/18/85 4,524,295 06/436,557 6/18/85 
4,524,036 06/597,968 6/18/85 4,524,303 06/500,712 6/18/85 
4,524,039 06/419,133 6/18/85 4,524,307 06/368,780 6/18/85 
4,524,040 06/520,388 6/18/85 4,524,315 06/369,867 6/18/85 
4,524,041 06/473,050 6/18/85 4,524,316 06/540,728 6/18/85 
4,524,043 06/587,319 6/18/85 4,524,317 06/525,726 6/18/85 
4,524,048 06/443,892 6/18/85 4,524,319 06/352,516 6/18/85 
4,524,049 06/528,269 6/18/85 4,524,322 06/442,497 6/18/85 
4,524,053 06/440,918 6/18/85 4,524,323 06/505,560 6/18/85 
4,524,057 06/600, 154 6/18/85 4,524,325 06/413,539 6/18/85 
4,524,058 06/662,462 6/18/85 4,524,334 06/491,276 6/18/85 
4,524,059 06/461,734 6/18/85 4,524,343 06/570,464 6/18/85 
4,524,062 06/468,431 6/18/85 4,524,350 06/358,383 6/18/85 
4,524,068 06/550,478 6/18/85 4,524,359 06/401,164 6/18/85 
4,524,072 06/621,501 6/18/85 4,524,360 06/344,917 6/18/85 
4,524,073 06/516,121 6/18/85 4,524,362 06/377,107 6/18/85 
4,524,081 06/549,959 6/18/85 4,524,363 06/377,108 6/18/85 
4,524,083 06/489,984 6/18/85 4,524,365 06/528,306 6/18/85 
4,524,089 06/554,466 6/18/85 4,524,370 06/448,506 6/18/85 
4,524,090 06/605,712 6/18/85 4,524,373 06/467,286 6/18/85 
4,524,091 06/421,507 6/18/85 4,524,386 06/367,306 6/18/85 
4,524,093 06/605,313 6/18/85 4,524,390 06/475,511 6/18/85 
4,524,096 06/555,046 6/18/85 4,524,393 06/467,835 6/18/85 
4,524,097 06/532,097 6/18/85 4,524,395 06/487,636 6/18/85 
4,524,113 06/605,457 6/18/85 4,524,396 06/524,684 6/18/85 
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4,524,640 06/319,961 6/25/85 
4,524,399 06/384,428 6/18/85 4,524,642 06/446,589 6/25/85 
4,524,404 06/384,603 6/18/85 4,524,644 06/486,329 6/25/85 
4,524,406 06/515,206 6/18/85 4,524,647 06/432,190 6/25/85 
4,524,407 06/639,318 6/18/85 4,524,649 06/459,365 6/25/85 
4,524,420 06/411,522 6/18/85 4,524,652 06/608,470 6/25/85 
4,524,427 06/404,979 6/18/85 4,524,653 06/619,816 6/25/85 
4,524,437 06/536,867 6/18/85 4,524,654 06/399,446 6/25/85 
4,524,438 06/590, 127 6/18/85 4,524,655 06/458,612 6/25/85 
4,524,454 06/417,962 6/18/85 4,524,656 06/536,335 6/25/85 
4,524,458 06/555,045 6/18/85 4,524,661 06/414,590 6/25/85 
4,524,459 06/618,513 6/18/85 4,524,663 06/533,922 6/25/85 
4,524,462 06/524,024 6/18/85 4,524,671 06/447 ,506 6/25/85 
4,524,466 06/556,654 6/25/85 4,524,675 06/404,783 6/25/85 
4,524,469 06/417,116 6/25/85 4,524,680 06/604,074 6/25/85 
4,524,471 06/568,347 6/25/85 4,524,686 06/527,727 6/25/85 
4,524,474 06/488,742 6/25/85 4,524,687 06/436,834 6/25/85 
4,524,476 06/580, 124 6/25/85 4,524,688 06/613,594 6/25/85 
4,524,477 06/612,449 6/25/85 4,524,694 06/436,076 6/25/85 
4,524,478 06/505,433 6/25/85 4,524,696 06/510,930 6/25/85 
4,524,479 06/546,722 6/25/85 4,524,697 06/396,67 | 6/25/85 
4,524,481 06/555,585 6/25/85 4,524,699 06/623,269 6/25/85 
4,524,483 06/572,004 6/25/85 4,524,703 06/589,497 6/25/85 
4,524,484 06/504,627 125/85 4,524,707 06/587,367 6/25/85 
4,524,490 06/539,706 6/25/85 4,524,709 06/446,595 6/25/85 
4,524,495 06/544,226 6/25/85 4,524,716 06/571,808 6/25/85 
4,524,496 06/449,305 6/25/85 4,524,720 06/514,477 6/25/85 
4,524,498 06/589,936 6/25/85 4,524,722 06/569,796 6/25/85 
4,524,501 06/363,958 6/25/85 4,524,725 06/509,541 6/25/85 
4,524,502 06/527,488 6/25/85 4,524,726 06/567,963 6/25/85 
4,524,504 06/53 1,647 6/25/85 4,524,728 06/512,342 6/25/85 
4,524,510 06/447,592 6/25/85 4,524,734 06/581,959 6/25/85 
4,524,511 06/63 1,994 6/25/85 4,524,736 06/572,907 6/25/85 
4,524,512 06/488,564 6/25/85 4,524,737 06/644,007 6/25/85 
4,524,513 06/485,403 6/25/85 4,524,743 06/565,820 6/25/85 
4,524,514 06/502,558 6/25/85 4,524,748 06/387,352 6/25/85 
4,524,517 06/499,196 6/25/85 4,524,750 06/474,203 6/25/85 
4,524,519 06/590,918 6/25/85 4,524,752 06/488,702 6/25/85 
4,524,521 06/486,825 6/25/85 4,524,757 06/565,533 6/25/85 
4,524,522 06/590,219 6/25/85 4,524,758 06/620,405 6/25/85 
4,524,526 06/443,481 6/25/85 4,524,760 06/499,507 6/25/85 
4,524,527 06/419,236 6/25/85 4,524,762 06/494,942 6/25/85 
4,524,531 06/446,424 6/25/85 4,524,763 06/397 ,797 6/25/85 
4,524,532 06/644,196 6/25/85 4,524,767 06/395,803 6/25/85 
4,524,533 06/560,246 6/25/85 4,524,770 06/460,873 6/25/85 
4,524,534 06/451,476 6/25/85 4,524,776 06/545,908 6/25/85 
4,524,535 06/462,567 6/25/85 4,524,780 06/533,122 6/25/85 
4,524,536 06/542,753 6/25/85 4,524,781 06/406,031 6/25/85 
4,524,537 06/523,603 6/25/85 4,524,784 06/477,605 6/25/85 
4,524,538 06/482,070 6/25/85 4,524,794 06/562,557 6/25/85 
4,524,542 06/555,665 6/25/85 4,524,797 06/432,395 6/25/85 
4,524,544 06/465,256 6/25/85 4,524,799 06/502,162 6/25/85 
4,524,545 06/551,715 6/25/85 4,524,814 06/506,728 6/25/85 
4,524,553 06/496, 197 6/25/85 4,524,817 06/395,599 6/25/85 
4,524,559 06/520,507 6/25/85 4,524,818 06/505,829 6/25/85 
4,524,563 06/329,294 6/25/85 4,524,819 06/561,134 6/25/85 
4,524,569 06/619,140 6/25/85 4,524,831 06/565,506 6/25/85 
4,524,570 06/494,716 6/25/85 4,524,833 06/535,214 6/25/85 
4,524,571 06/523,046 6/25/85 4,524,834 06/390,819 6/25/85 
4,524,573 06/579,356 6/25/85 4,524,841 06/553,522 6/25/85 
4,524,575 06/588,496 6/25/85 4,524,846 06/47 1,495 6/25/85 
4,524,579 06/605,805 6/25/85 4,524,849 06/619,321 6/25/85 
4,524,582 06/480,720 6/25/85 4,524,851 06/386,520 6/25/85 
4,524,583 06/547,114 6/25/85 4,524,855 06/410,509 6/25/85 
4,524,585 06/560,284 6/25/85 4,524,856 06/388, 162 6/25/85 
4,524,594 06/473,748 6/25/85 4,524,862 06/420,025 6/25/85 
4,524,596 06/543,000 6/25/85 4,524,870 06/529,521 6/25/85 
4,524,597 06/617,342 6/25/85 4,524,872 06/466,379 6/25/85 
4,524,599 06/423,676 6/25/85 4,524,873 06/444,743 6/25/85 
4,524,604 06/469,831 6/25/85 4,524,874 06/512,248 6/25/85 
4,524,607 06/365,369 6/25/85 4,524,875 06/425,876 6/25/85 
4,524,614 06/539,081 6/25/85 4,524,877 06/569,569 6/25/85 
4,524,622 06/514,864 6/25/85 4,524,879 06/621,541 6/25/85 
4,524,624 06/436,274 6/25/85 4,524,882 06/505,799 6/25/85 
4,524,628 06/665,814 6/25/85 4,524,888 06/401 ,902 6/25/85 
4,524,630 06/536,859 6/25/85 4,524,889 06/489,313 6/25/85 
4,524,632 06/594,844 6/25/85 4,524,892 06/547,856 6/25/85 
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4,525,144 06/522,462 6/25/85 
4,524,893 06/648,950 6/25/85 4,525,146 06/562,478 6/25/85 
4,524,896 06/546,927 6/25/85 4,525,147 06/499 ,392 6/25/85 
4,524,898 06/484,189 6/25/85 4,525,150 06/413,031 6/25/85 
4,524,905 06/588,398 6/25/85 4,525,152 06/402,404 6/25/85 
4,524,907 06/635,540 6/25/85 4,525,156 06/439,751 6/25/85 
4,524,912 06/497,125 6/25/85 4,525,157 06/518,122 6/25/85 
4,524,918 06/411,908 6/25/85 4,525,158 06/563,611 6/25/85 
4,524,919 06/466,985 6/25/85 4,525,159 06/662,793 6/25/85 
4,524,924 06/448,499 6/25/85 4,525,163 06/406,118 6/25/85 
4,524,925 06/581 ,323 6/25/85 4,525,166 06/442,583 6/25/85 
4,524,927 06/5 13,942 6/25/85 4,525,168 06/574,323 6/25/85 
4,524,928 06/418,064 6/25/85 4,525,172 06/577,006 6/25/85 
4,524,931 06/319,635 6/25/85 4,525,174 06/565,986 6/25/85 
4,524,934 06/556,777 6/25/85 4,525,186 06/306,009 6/25/85 
4,524,935 06/556,778 6/25/85 4,525,188 06/609,040 6/25/85 
4,524,939 06/352,188 6/25/85 4,525,189 06/488,809 6/25/85 
4,524,943 06/514,734 6/25/85 4,525,194 06/650,697 6/25/85 
4,524,945 06/447,627 6/25/85 4,525,195 06/433,125 6/25/85 
4,524,949 06/462,208 6/25/85 4,525,196 06/644, 168 6/25/85 
4,524,952 06/611,658 6/25/85 4,525,198 06/474,477 6/25/85 
4,524,956 06/526,131 6/25/85 4,525,199 06/3 10,948 6/25/85 
4,524,962 06/648,379 6/25/85 4,525,206 06/620,943 6/25/85 
4,524,967 06/578,053 6/25/85 4,525,222 06/609,837 6/25/85 
4,524,974 06/570,885 6/25/85 4,525,224 06/611,930 6/25/85 
4,524,976 06/560,986 6/25/85 4,525,228 06/520,234 6/25/85 
4,524,977 06/559,206 6/25/85 4,525,231 06/502,184 6/25/85 
4,524,979 06/620,628 6/25/85 4,525,233 06/525,651 6/25/85 
4,524,983 06/412,089 6/25/85 4,525,237 06/381,318 6/25/85 
4,524,985 06/484,219 6/25/85 4,525,238 06/559,464 6/25/85 
4,524,986 06/544,358 6/25/85 4,525,239 06/602,833 6/25/85 
4,524,989 06/510,632 6/25/85 4,525,241 06/470,197 6/25/85 
4,524,994 06/402,936 6/25/85 4,525,242 06/396,827 6/25/85 
4,524,996 06/434,652 6/25/85 4,525,246 06/39 1,969 6/25/85 
4,524,997 06/589,873 6/25/85 4,525,248 06/498,957 6/25/85 
4,525,002 06/356,470 6/25/85 4,525,252 06/546,715 6/25/85 
4,525,005 06/536,170 6/25/85 4,525,253 06/625,718 6/25/85 
4,525,007 06/419,910 6/25/85 4,525,254 06/433,234 6/25/85 
4,525,010 06/511,586 6/25/85 4,525,260 06/5 13,620 6/25/85 
4,525,011 06/420, 197 6/25/85 4,525,261 06/547,812 6/25/85 
4,525,013 06/571,414 6/25/85 4,525,264 06/327,971 6/25/85 
4,525,015 06/526,308 6/25/85 4,525,268 06/550,985 6/25/85 
4,525,023 06/531,133 6/25/85 4,525,273 06/508,141 6/25/85 
4,525,026 06/442,919 6/25/85 4,525.275 06/472,769 6/25/85 
4,525,030 06/412,020 6/25/85 4,525,280 06/527,138 6/25/85 
4,525,034 06/447,726 6/25/85 4,525,284 06/494, 100 6/25/85 
4,525,035 06/568,407 6/25/85 4,525,285 06/528,326 6/25/85 
4,525,037 06/502,204 6/25/85 4,525,288 06/523,242 6/25/85 
4,525,038 06/379,762 6/25/85 4,525,289 06/622,354 6/25/85 
4,525,040 06/501,786 6/25/85 4,525,293 06/538,561 6/25/85 
4,525,042 06/455,666 6/25/85 4,525,295 06/264,580 6/25/85 
4,525,045 06/573,085 6/25/85 4,525,300 06/535,115 6/25/85 
4,525,048 06/477 ,247 6/25/85 4,525,303 06/505,292 6/25/85 
4,525,052 06/564,681 6/25/85 4,525,304 06/442,052 6/25/85 
4,525,062 06/530,969 6/25/85 4,525,310 06/467,053 6/25/85 
4,525,067 06/436,124 6/25/85 4,525,314 06/439,894 6/25/85 
4,525,070 06/483,289 6/25/85 4,525,319 06/539,679 6/25/85 
4,525,071 06/615,583 6/25/85 4,525,320 06/58 1,692 6/25/85 
4,525,073 06/506,421 6/25/85 4,525,321 06/472,788 6/25/85 
4,525,078 06/554,281 6/25/85 4,525,324 06/45 1,938 6/25/85 
4,525,080 06/464,839 6/25/85 4,525,325 06/634,516 6/25/85 
4,525,082 06/615,780 6/25/85 4,525,333 06/531,156 6/25/85 
4,525,090 06/538,222 6/25/85 4,525,334 06/589,204 6/25/85 
4,525,091 06/488,519 6/25/85 4,525,336 06/614,529 6/25/85 
4,525,094 06/580,462 6/25/85 4,525,340 06/486,846 6/25/85 
4,525,096 06/485,886 6/25/85 4,525,344 06/523,003 6/25/85 
4,525,097 06/532,104 6/25/85 4,525,345 06/637,843 6/25/85 
4,525,100 06/469,041 6/25/85 4,525,357 06/507,335 6/25/85 
4,525,107 06/421,361 6/25/85 4,525,360 06/539,308 6/25/85 
4,525,109 06/569,490 6/25/85 4,525,362 06/583,791 6/25/85 
4,525,110 06/495 ,643 6/25/85 4,525,371 06/436,391 6/25/85 
4,525,115 06/597,638 6/25/85 4,525,372 06/593,642 6/25/85 
4,525,116 06/453,814 6/25/85 4,525,378 06/617,590 6/25/85 
4,525,118 06/473,135 6/25/85 4,525,379 06/568,858 6/25/85 
4,525,121 06/593,212 6/25/85 4,525,385 06/622,964 6/25/85 
4,525,123 06/375,763 6/25/85 4,525,387 06/630,561 6/25/85 
4,525,135 06/574, 166 6/25/85 4,525,394 06/572,844 6/25/85 





1161 OG 74 OFFICIAL GAZETTE APRIL 5, 1994 


Patent Number Serial Number Issue Date 4,525,711 06/414,986 6/25/85 

4,525,712 06/349,856 6/25/85 
4,525,396 06/522,032 6/25/85 4,525,716 06/648,814 6/25/85 
4,525,398 06/640, 137 6/25/85 4,525,717 06/293,953 6/25/85 
4,525,406 06/588,725 6/25/85 4,525,720 06/434,651 6/25/85 
4,525,411 06/630,348 6/25/85 4,525,733 06/354,422 6/25/85 
4,525,424 06/567,291 6/25/85 4,525,740 06/381,110 6/25/85 
4,525,425 06/262,778 6/25/85 4,525,748 06/403,425 6/25/85 
4,525,428 06/573,349 6/25/85 4,525,764 06/387, 182 6/25/85 
4,525,438 06/547,226 6/25/85 4,525,766 06/573,508 6/25/85 
4,525,439 06/540,022 6/25/85 4,525,769 06/590,445 6/25/85 
4,525,443 06/542,807 6/25/85 4,525,773 06/566, 136 6/25/85 
4,525,444 06/477,388 6/25/85 4,525,774 06/438,948 6/25/85 
4,525,446 06/563,561 6/25/85 4,525,778 06/38 1,860 6/25/85 
4,525,449 06/547,617 6/25/85 4,525,798 06/402,569 6/25/85 
4,525,452 06/460,330 6/25/85 4,525,799 06/242,147 6/25/85 
4,525,456 06/439,958 6/25/85 4,525,803 06/407 ,360 6/25/85 
4,525,460 06/552,137 6/25/85 4,525,807 06/571 ,484 6/25/85 
4,525,463 06/438,807 6/25/85 4,525,814 06/410,541 6/25/85 
4,525,465 06/540,125 6/25/85 4,525,815 06/347, 164 6/25/85 
4,525,467 06/571,052 6/25/85 4,525,816 06/421 ,960 6/25/85 
4,525,474 06/650,610 6/25/85 4,525,817 06/523,719 6/25/85 
4,525,475 06/427,856 6/25/85 4,525,819 06/447,095 6/25/85 
4,525,476 06/498,449 6/25/85 4,525,827 06/423,047 6/25/85 
4,525,477 06/488,466 6/25/85 4,525,828 06/359,808 6/25/85 
4,525,481 06/584,076 6/25/85 4,525,836 06/453,002 6/25/85 
4,525,482 06/592,153 6/25/85 4,525,843 06/373,188 6/25/85 
4,525,487 06/522,125 6/25/85 4,525,855 06/497,216 6/25/85 
4,525,490 06/627,191 6/25/85 4,525,858 06/455,076 6/25/85 
4,525,491 06/563,516 6/25/85 4,525,859 06/414,586 6/25/85 
4,525,494 06/27 1,852 6/25/85 4,525,860 06/337,092 6/25/85 
4,525,495 06/516,081 6/25/85 4,525,863 06/543,570 6/25/85 
4,525,506 06/478,610 6/25/85 4,525,871 06/345,228 6/25/85 
4,525,513 06/453,209 6/25/85 4,525,873 06/409,155 6/25/85 
4,525,516 06/585,665 6/25/85 4,525,874 06/409, 156 6/25/85 
4,525,518 06/546,625 6/25/85 4,525,876 06/442,894 7/02/85 
4,525,520 06/592,553 6/25/85 4,525,880 06/521,177 7/02/85 
4,525,525 06/594,087 6/25/85 4,525,889 06/610,778 7/02/85 
4,525,526 06/554,510 6/25/85 4,525,890 06/472,179 7/02/85 
4,525,535 06/663,596 6/25/85 4,525,891 06/504,036 7/02/85 
4,525,538 06/485,856 6/25/85 4,525,892 06/446,958 7/02/85 
4,525,540 06/461 ,706 6/25/85 4,525,895 06/448,349 7/02/85 
4,525,545 06/282,636 6/25/85 4,525,896 06/512,889 7/02/85 
4,525,562 06/501 ,900 6/25/85 4,525,898 06/522,111 7/02/85 
4,525,571 06/625,044 6/25/85 4,525,906 06/428,769 7/02/85 
4,525,574 06/517,397 6/25/85 4,525,913 06/368,761 7/02/85 
4,525,577 06/601,147 6/25/85 4,525,914 06/491,513 7/02/85 
4,525,584 06/637,355 6/25/85 4,525,924 06/503,078 7/02/85 
4,525,590 06/398,493 6/25/85 4,525,926 06/547,098 7/02/85 
4,525,591 06/470,946 6/25/85 4,525,927 06/463,710 7/02/85 
4,525,594 06/573,584 6/25/85 4,525,933 06/483,736 7/02/85 
4,525,596 06/556,046 6/25/85 4,525,934 06/606,370 7/02/85 
4,525,598 06/435,413 6/25/85 4,525,935 06/440,476 7/02/85 
4,525,602 06/424,979 6/25/85 4,525,937 06/604,980 7/02/85 
4,525,603 06/567,675 6/25/85 4,525,940 06/482, 140 7/02/85 
4,525,605 06/447,753 6/25/85 4,525,947 06/619,204 7/02/85 
4,525,608 06/446,444 6/25/85 4,525,949 06/553,574 7102/85 
4,525,611 06/478,576 6/25/85 4,525,950. 06/58 1,967 7/02/85 
4,525,617 06/657,058 6/25/85 4,525,955 06/572,467 7/02/85 
4,525,619 06/634,120 6/25/85 4,525,956 06/597,966 7/02/85 
4,525,630 06/407,209 6/25/85 4,525,958 06/581,744 7102/85 
4,525,631 06/569,722 6/25/85 4,525,960 06/573,364 7/02/85 
4,525,633 06/425,760 6/25/85 4,525,962 06/519,193 7/02/85 
4,525,642 06/596,880 6/25/85 4,525,963 06/519,189 7/02/85 
4,525,643 06/546,677 6/25/85 4,525,965 06/347,567 7/02/85 
4,525,652 06/544,402 6/25/85 4,525,971 06/598,410 7/02/85 
4,525,665 06/405,754 6/25/85 4,525,979 06/435,169 7/02/85 
4,525,668 06/332,218 6/25/85 4,525,986 06/425,890 7/02/85 
4,525,670 06/399, 145 6/25/85 4,525,989 06/518,818 7/02/85 
4,525,671 06/415,793 6/25/85 4,525,990 06/449,980 7102/85 
4,525,677 06/540,988 6/25/85 4,525,991 06/569,438 7/02/85 
4,525,680 06/488,427 6/25/85 4,525,993 06/565,632 7/02/85 
4,525,682 06/577,904 6/25/85 4,525,994 06/619,863 7/02/85 
4,525,684 06/623,902 6/25/85 4,526,000 06/541,827 7/02/85 
4,525,690 06/499,648 6/25/85 4,526,005 06/429,053 7/02/85 
4,525,692 06/487,648 6/25/85 4,526,011! 06/47 1,953 7/02/85 
4,525,698 06/576,216 6/25/85 4,526,014 06/661 ,325 7/02/85 
4,525,702 06/425,325 6/25/85 4,526,016 06/519,362 7/02/85 
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4,526,230 06/404, 146 7/02/85 
4,526,018 06/497,453 7/02/85 4,526,234 06/544,204 7/02/85 
4,526,019 06/530,347 7/02/85 4,526,236 06/579,448 7/02/85 
4,526,026 06/599,254 7/02/85 4,526,240 06/542,872 7/02/85 
4,526,027 06/554,649 7/02/85 4,526,241 06/498 ,744 7/02/85 
4,526,029 06/596,307 7/02/85 4,526,242 06/362,096 7/02/85 
4,526,032 06/499,170 7/02/85 4,526,248 06/475,536 7/02/85 
4,526,033 06/533,593 7/02/85 4,526,250 06/531,765 7/02/85 
4,526,035 06/384,473 7/02/85 4,526,258 06/414,432 7/02/85 
4,526,038 06/579,630 7/02/85 4,526,259 06/429,293 7/02/85 
4,526,044 06/546,727 7/02/85 4,526,261 06/407,585 7/02/85 
4,526,046 06/528 ,472 7/02/85 4,526,262 06/386,832 7/02/85 
4,526,047 06/447,704 7/02/85 4,526,265 06/477,163 7/02/85 
4,526,053 06/518,701 7/02/85 4,526,268 06/470,569 7/02/85 
4,526,054 06/470,61 1 7/02/85 4,526,276 06/489,667 7/02/85 
4,526,055 06/367,691 7/02/85 4,526,280 06/639,753 7/02/85 
4,526,060 06/425,825 7/02/85 4,526,284 06/648,029 7/02/85 
4,526,064 06/573,998 7/02/85 4,526,285 06/543 ,094 7/02/85 
4,526,065 06/44 1,594 7/02/85 4,526,287 06/554, 100 7/02/85 
4,526,067 06/466,387 7/02/85 4,526,288 06/410,967 7/02/85 
4,526,068 06/407,475 7/02/85 4,526,289 06/633,719 7/02/85 
4,526,070 06/526,438 7/02/85 4,526,291 06/495,228 7/02/85 
4,526,075 06/389,786 7/02/85 4,526,292 06/5 16,994 7/02/85 
4,526,076 06/517,071 7/02/85 4,526,297 06/461,110 7/02/85 
4,526,078 06/421,900 7/02/85 4,526,311 06/421,716 7/02/85 
4,526,083 06/628,526 7/02/85 4,526,315 06/642,329 7/02/85 
4,526,086 06/388,922 7/02/85 4,526,322 06/362,224 7/02/85 
4,526,087 06/466,029 7/02/85 4,526,323 06/380,376 7/02/85 
4,526,088 06/444,828 7/02/85 4,526,331 06/550,757 7/02/85 
4,526,100 06/608,646 7/02/85 4,526,334 06/427 ,984 7/02/85 
4,526,101 06/541,970 7/02/85 4,526,336 06/550,963 7/02/85 
4,526,102 06/547,535 7/02/85 4,526,344 06/426,232 7/02/85 
4,526,108 06/619,354 7/02/85 4,526,345 06/610,451 7/02/85 
4,526,111 06/497,020 7/02/85 4,526,346 06/339,869 7/02/85 
4,526,113 06/615,390 7/02/85 4,526,348 06/316,113 7/02/85 
4,526,116 06/420,292 7/02/85 4,526,353 06/552,392 7/02/85 
4,526,117 06/594,103 7/02/85 4,526,356 06/64 1,059 7/02/85 
4,526,120 06/464,398 7/02/85 4,526,363 06/47 1,496 7/02/85 
4,526,123 06/289,440 7/02/85 4,526,367 06/542,895 7/02/85 
4,526,128 06/579,434 7/02/85 4,526,371 06/474,508 7/02/85 
4,526,129 06/3 13,785 7/02/85 4,526,374 06/616,847 7/02/85 
4,526,133 06/586,191 7/02/85 4,526,378 06/619,355 7/02/85 
4,526,135 06/671,012 7/02/85 4,526,380 06/574,358 7/02/85 
4,526,136 06/614,507 7/02/85 4,526,381 06/575,514 7/02/85 
4,526,139 06/530,708 7/02/85 4,526,382 06/606,586 7/02/85 
4,526,140 06/647,148 7/02/85 4,526,384 06/554,893 7/02/85 
4,526,141 06/579,548 7/02/85 4,526,386 06/603, 147 7/02/85 
4,526,145 _ 06/432,382 7/02/85 4,526,391 06/422,418 7/02/85 
4,526,148 06/47 1,269 7/02/85 4.526,392 06/441 ,934 7/02/85 
4,526,149 06/585,042 7/02/85 4,526,395 06/520,993 7/02/85 
4,526,150 06/585,057 7/02/85 4,526,398 06/465,112 7/02/85 
4,526,155 06/577,110 7/02/85 4.526,403 06/642,115 7/02/85 
4,526,157 06/480,841 7/02/85 4,526,412 06/5 10,630 7/02/85 
4,526,158 06/624, 144 7/02/85 4,526,413 06/597,938 7/02/85 
4,526,165 06/546,277 7/02/85 4,526,420 06/457,458 7/02/85 
4,526,177 06/507,358 7/02/85 4,526,423 06/501,113 7/02/85 
4,526,178 06/551,256 7/02/85 4,526,424 06/494,918 7/02/85 
4,526,179 06/461,914 7/02/85 4,526,427 06/486,351 7/02/85 
4,526,185 06/636,808 7/02/85 4,526,441 06/375,905 7/02/85 
4,526,186 06/541,193 7/02/85 4,526,443 06/418,031 7/02/85 
4,526,187 06/432,078 7/02/85 4,526,445 06/491 ,992 7/02/85 
4,526,188 06/377 ,464 7/02/85 4,526,446 06/505,925 7/02/85 
4,526,190 06/521,605 7/02/85 4,526,448 06/416,193 7/02/85 
4,526,191 06/527,862 7/02/85 4,526,452 06/386,434 7/02/85 
4,526,192 06/520,650 7/02/85 4,526,460 06/545,165 7/02/85 
4,526,193 06/643, 166 7/02/85 4,526,461 06/432,835 7/02/85 
4,526,197 06/569,654 7/02/85 4,526,462 06/477,824 7/02/85 
4,526,199 06/551 ,409 7/02/85 4,526,464 06/549,948 7/02/85 
4,526,200 06/661 ,312 7/02/85 4,526,469 06/353,711 7/02/85 
4,526,201 06/439,057 7/02/85 4,526,471 06/389,470 7/02/85 
4,526,204 06/378,666 7/02/85 4,526,481 06/299,282 7/02/85 
4,526,207 06/466,597 7/02/85 4,526,484 06/534,415 7/02/85 
4,526,209 06/569,846 7/02/85 4,526,488 06/539,873 7/02/85 
4,526,212 06/380,803 7/02/85 4,526,491 06/341 ,314 7/02/85 
4,526,216 06/494,804 7/02/85 4,526,498 06/400,230 7/02/85 
4,526,220 06/590, 164 7/02/85 4,526,500 06/453,347 7/02/85 
4,526,226 06/279,688 7/02/85 4,526,509 06/526,857 7/02/85 
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4,526,809 06/543,548 7/02/85 
4,526,512 06/479 ,694 7/02/85 4,526,820 06/615,829 7/02/85 
4,526,514 06/594,709 7/02/85 4,526,828 06/508,231 7/02/85 
4,526,521 06/526, 154 7/02/85 4,526,831 06/577,767 7/02/85 
4,526,533 06/426,691 7/02/85 4,526,832 06/534,477 7/02/85 
4,526,539 06/584,813 7/02/85 4,526,839 06/584,984 7/02/85 
4,526,540 06/562,858 7/02/85 4,526,844 06/485,087 7/02/85 
4,526,542 06/577,211 7/02/85 4,526,849 06/542,641 7/02/85 
4,526,543 06/595,930 7/02/85 4,526,852 06/562,013 7102/85 
4,526,545 06/493,860 7/02/85 4,526,858 06/338,821 7/02/85 
4,526,546 06/629,800 7/02/85 4,526,861 06/593,795 7/02/85 
4,526,550 06/570,613 7/02/85 4,526,862 06/541 ,468 7/02/85 
4,526,558 06/546, 163 7/02/85 4,526,866 06/482,356 7/02/85 
4,526,560 06/540,240 7/02/85 4,526,876 06/635,768 7/02/85 
4,526,572 06/509, 124 7/02/85 4,526,877 06/655,581 7/02/85 
4,526,580 06/531,137 7/02/85 4,526,881 06/544,770 7/02/85 
4,526,583 06/521,454 7/02/85 4,526,882 06/544,544 7/02/85 
4,526,584 06/484,686 7/02/85 4,526,886 06/492,320 7/02/85 
4,526,585 06/5 16,448 7/02/85 4,526,897 06/407,972 7/02/85 
4,526,590 06/499 ,668 7/02/85 4,526,898 06/530,145 7/02/85 
4,526,593 06/48 1,538 7/02/85 4,526,902 06/545,349 7/02/85 
4,526,598 06/567,021 7/02/85 4,526,905 06/612,965 7/02/85 
4,526,600 06/461 ,544 7/02/85 4,526,912 06/556,98 1 7/02/85 
4,526,612 06/526,412 7/02/85 4,526,913 06/570,336 7/02/85 
4,526,613 06/588,411 7/02/85 4,526,915 06/656,533 7/02/85 
4,526,615 06/696,842 7/02/85 4,526,916 06/462,380 7102/85 
4,526,620 06/556,332 7/02/85 4,526,918 06/350,085 7/02/85 
4,526,621 06/529,356 7/02/85 4,526,920 06/519,238 7/02/85 
4,526,634 06/596,931 7/02/85 4,526,923 06/600,31 1 7/02/85 
4,526,641 06/529,785 7/02/85 4,526,925 06/553,339 7/02/85 
4,526,642 06/447,273 7/02/85 4,526,932 06/482,558 7102/85 
4,526,649 06/594,571 7/02/85 4,526,933 06/58 1,445 7/02/85 
4,526,651 06/654,283 7/02/85 4,526,935 06/492,488 7/02/85 
4,526,653 06/426, 107 7/02/85 4,526,940 06/628,118 7/02/85 
4,526,654 06/522,523 7/02/85 4,526,945 06/591,804 7/02/85 
4,526,662 06/416,239 7/02/85 4,526,958 06/522,773 7/02/85 
4,526,668 06/607,445 7/02/85 4,526,959 06/469,872 7/02/85 
4,526,670 06/589,558 7/02/85 4,526,960 06/535,968 7/02/85 
4,526,671 06/533,533 7/02/85 4,526,961 06/537 ,692 7/02/85 
4,526,675 06/498,229 7/02/85 4,526,964 06/413,501 7/02/85 
4,526,677 06/616,837 7102/85 4,526,971 06/595,555 7/02/85 
4,526,679 06/528,829 7/02/85 4,526,974 06/477,036 7/02/85 
4,526,681 06/547,055 7/02/85 4,526,976 06/480,221 7/02/85 
4,526,682 06/558,505 7/02/85 4,526,980 06/5 11,366 7/02/85 
4,526,683 06/565,015 7/02/85 4,526,982 06/497,316 7/02/85 
4,526,684 06/53 1,568 7/02/85 4,526,983 06/497,579 7/02/85 
4,526,688 06/308,283 7/02/85 4,526,986 06/484,541 7/02/85 
4,526,690 06/463,747 7/02/85 4,526,992 06/662,316 7102/85 
4,526,692 06/570,299 7/02/85 4,526,999 06/488 ,497 7/02/85 
4,526,695 06/464,084 7/02/85 4,527,000 06/474,996 7/02/85 
4,526,703 06/526,907 7/02/85 4,527,003 06/583,939 7/02/85 
4,526,704 06/5 12,846 7/02/85 4,527,004 06/382,904 7/02/85 
4,526,708 06/556,718 7/02/85 4,527,005 06/589,253 7/02/85 
4,526,709 06/65 1,728 7/02/85 4,527,008 06/565,180 7/02/85 
4,526,717 06/627 ,647 7/02/85 4,527,013 06/426,214 7/02/85 
4,526,719 06/484,232 7/02/85 4,527,015 06/558,316 7/02/85 
4,526,723 06/510,731 7/02/85 4,527,030 06/555,034 7/02/85 
4,526,725 06/482,926 7/02/85 4,527,031 06/620,065 7/02/85 
4,526,726 06/430,051 7/02/85 4,527,040 06/504,994 7/02/85 
4,526,728 06/596,895 7/02/85 4,527,043 06/58 1,267 7/02/85 
4,526,729 06/460,998 7/02/85 4,527,044 06/370,386 7/02/85 
4,526,730 06/462,556 7/02/85 4,527,050 06/393 ,487 7102/85 
4,526,731 06/556,221 7/02/85 4,527,051 06/413,650 7/02/85 
4,526,736 06/393,910 7/02/85 4,527,054 06/387,249 7/02/85 
4,526,741 06/503,129 7/02/85 4,527,055 06/441,572 7/02/85 
4,526,747 06/359,575 7102/85 4,527,056 06/489,250 7/02/85 
4,526,752 06/450,234 7/02/85 4,527,057 06/452,186 7/02/85 
4,526,756 06/687,040 7/02/85 4,527,058 06/418,330 7/02/85 
4,526,758 06/496,065 7102/85 4,527,059 06/595,084 7/02/85 
4,526,761 06/515,400 7/02/85 4,527,062 06/510,851 7/02/85 
4,526,769 06/5 14,424 7/02/85 4,527,063 06/576,992 7/02/85 
4,526,773 06/551,311 7/02/85 4,527,065 06/451,935 7/02/85 
4,526,774 06/604,460 7/02/85 4,527,066 06/437,736 7/02/85 
4,526,782 06/432,909 7/02/85 4,527,067 06/437,748 7/02/85 
4,526,786 06/388,866 7/02/85 4,527,068 06/437,749 7/02/85 
4,526,787 06/479,182 102/85 4,527,078 06/410,225 7/02/85 
4,526,791 06/452,515 7/02/85 4,527,081 06/465,851 7/02/85 
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4,527,381 06/541,759 7/09/85 
4,527,082 06/531,514 7/02/85 4,527,384 06/545,087 7/09/85 
4,527,083 06/425,215 7/02/85 4,527,391 60/43 1,474 7/09/85 
4,527,088 06/48 1,204 7/02/85 4,527,395 06/656,294 7/09/85 
4,527,089 06/48 1,230 7/02/85 4,527,396 06/535,135 7/09/85 
4,527,090 06/530,693 7/02/85 4,527,403 06/638,294 7/09/85 
4,527,092 06/537,615 7/02/85 4,527,404 06/578,619 7/09/85 
4,527,093 06/546,095 7/02/85 4,527,409 06/459,679 7/09/85 
4,527,095 06/402,717 7/02/85 4,527,410 06/564,451 7/09/85 
4,527,096 06/578,236 7/02/85 4,527,412 06/479,190 7/09/85 
4,527,106 06/591,716 7/02/85 4,527,413 06/535,064 7/09/85 
4,527,107 06/561 ,892 7/02/85 4,527,415 06/546,504 7/09/85 
4,527,111 06/600,347 7/02/85 4,527,416 06/584,462 7/09/85 
4,527,114 06/352,438 7/02/85 4,527,424 06/535,492 7/09/85 
4,527,116 06/393,415 7/02/85 4,527,427 06/552,893 7/09/85 
4,527,121 06/377,023 7/02/85 4,527,428 06/442,665 7/09/85 
4,527,125 06/435,553 7/02/85 4,527,437 06/672,159 7/09/85 
4,527,137 06/544,764 7/02/85 4,527,440 06/560,310 7/09/85 
4,527,142 06/532,863 7/02/85 4,527,442 06/443,841 7/09/85 
4,527,143 06/576,008 7/02/85 4,527,445 06/604, 194 7/09/85 
4,527,145 06/416,031 7/02/85 4,527,446 06/362,539 7/09/85 
4,527,151 06/374,181 7/02/85 4,527,448 06/453,270 7/09/85 
4,527,156 06/543,219 7/02/85 4,527,450 06/549,108 7/09/85 
4,527,160 06/379,860 7/02/85 4,527,451 06/614,356 7/09/85 
4,527,161 06/300,344 7/02/85 4,527,452 06/601 ,140 7/09/85 
4,527,167 06/477,603 7/02/85 4,527,457 06/483,800 7/09/85 
4,527,169 06/588,207 7/02/85 4,527,459 06/524,186 7/09/85 
4,527,173 06/600,714 7/02/85 4,527,460 06/445,034 7/09/85 
4,527,177 06/527,712 7/02/85 4,527,462 06/597,352 7/09/85 
4,527,183 06/282,218 7/02/85 4,527,463 06/624,608 7/09/85 
4,527,192 06/470,884 7/02/85 4,527,467 06/575,140 7/09/85 
4,527,194 06/517,876 7/02/85 4,527,472 06/535,997 7/09/85 
4,527,195 06/387,411 7/02/85 4,527,476 06/493,491 7/09/85 
4,527,197 06/297 ,028 7/02/85 4,527,478 06/563,649 7/09/85 
4,527,200 06/462,764 7/02/85 4,527,489 06/490,792 7/09/85 
4,527,201 06/480,065 7/02/85 4,527,491 06/508,447 7/09/85 
4,527,209 06/383,561 7/02/85 4,527,492 06/590,318 7/09/85 
4,527,210 06/378,896 7/02/85 4,527,493 06/484, 139 7/09/85 
4,527,211 06/598,997 7/02/85 4,527,495 06/601 ,202 7/09/85 
4,527,219 06/543,580 7/02/85 4,527,502 06/604,530 7/09/85 
4,527,221 06/536,193 7/02/85 4,527,505 06/497 ,422 7/09/85 
4,527,222 06/469,506 7/02/85 4,527,511 06/575,907 7/09/85 
4,527,227 06/513,315 7/02/85 4,527,512 06/547,970 7/09/85 
4,527,228 06/533,752 7/02/85 4,527,513 06/601 ,038 7/09/85 
4,527,231 06/416,444 7/02/85 4,527,517 06/630,775 7/09/85 
4,527,237 06/483,444 7/02/85 4,527,522 06/457,555 7/09/85 
4,527,241 06/413,196 7/02/85 4,527,523 06/545,531 7/09/85 
4,527,257 06/411,176 7/02/85 4,527,524 06/406,979 7/09/85 
4,527,276 06/571,301 7/02/85 4,527,525 06/435,649 7/09/85 
4,527,287 06/507,518 7/09/85 4,527,532 06/611,273 7/09/85 
4,527,288 06/626,543 7/09/85 4,527,533 06/558,413 7/09/85 
4,527,290 06/475,101 7/09/85 4,527,536 06/442,170 7/09/85 
4,527,297 06/562,415 7/09/85 4,527,538 06/608,945 7/09/85 
4,527,299 06/540,550 7/09/85 4,527,540 06/621 ,960 7109/85 
4,527,300 06/541,012 7/09/85 4,527,541 06/603 ,444 7/09/85 
4,527,301 06/610,126 7/09/85 4,527,547 06/439,560 7/09/85 
4,527,306 06/519,478 7/09/85 4,527,549 06/430,039 7/09/85 
4,527,308 06/542,599 7/09/85 4,527,550 06/461 ,954 7/09/85 
4,527,312 06/524,679 7/09/85 4,527,558 06/507,396 7/09/85 
4,527,313 06/497,859 7/09/85 4,527,559 06/434,774 7/09/85 
4,527,316 06/477 ,348 7/09/85 4,527,567 06/401 ,543 7/09/85 
4,527,318 06/453,907 7/09/85 4,527,579 06/472,968 7/09/85 
4,527,319 06/306,467 7/09/85 4,527,580 06/554,946 7/09/85 
4,527,320 06/421,418 7/09/85 4,527,582 06/448,208 7/09/85 
4,527,321 06/556,774 7/09/85 4,527,588 06/561,481 7/09/85 
4,527,324 06/603,905 7/09/85 4,527,596 06/614,835 7/09/85 
4,527,339 06/581,870 7/09/85 4,527,598 06/543,169 7/09/85 
4,527,341 06/656,874 7/09/85 4,527,599 06/568,047 7/09/85 
4,527,343 06/521 ,236 7/09/85 4,527,600 06/476,900 7/09/85 
4,527,350 06/503,763 7/09/85 4,527,602 06/505,929 7/69/85 
4,527,352 06/433,091 7/09/85 4,527,603 06/588,772 7/09/85 
4,527,358 06/527,255 7/09/85 4,527,605 06/493,255 7/09/85 
4,527,361 06/446,348 7/09/85 4,527,609 06/492,207 7/09/85 
4,527,362 06/373,578 7/09/85 4,527,611 06/461,691 7/09/85 
4,527,364 06/613,072 7/09/85 4,527,618 06/427,465 7/09/85 
4,527,372 06/488,795 7/09/85 4,527,621 06/291,145 7/09/85 
4,527,373 06/396, 131 7/09/85 4,527,622 06/405,386 7/09/85 
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7,893 06/434,200 7109/85 
7,897 06/418,003 7/09/85 
7,904 06/619,971 7/09/85 
7,905 06/673,170 7/09/85 
7,907 06/529,301 7/09/85 
7,909 06/535,166 7/09/85 
06/596,960 7/09/85 


4,527,623 06/332,924 7/09/85 
4,527,629 06/432,582 7/09/85 
4,527,632 06/501 ,790 7/09/85 
4,527,640 06/527,792 7/09/85 
4,527,641 06/604,434 7/09/85 
4,527,642 06/420,794 7/09/85 
4,527,643 06/464,401 7/09/85 06/475,765 7/09/85 
4,527,644 06/479,038 7/09/85 06/544,795 7/09/85 
4,527,645 06/596,273 7/09/85 06/489,539 7/09/85 
4,527,649 06/486,107 7/09/85 06/597,926 7/09/85 
4,527,651 06/553,742 7/09/85 06/28 1,564 7/09/85 
4,527,652 06/460,945 7/09/85 06/595,872 7/09/85 
4,527,655 06/645,591 7/09/85 06/514,077 7/09/85 
4,527,657 06/636,327 7/09/85 06/471,713 7/09/85 
4,527,658 06/636,328 7/09/85 wa 06/510,351 7/09/85 
4,527,660 06/568 ,068 7/09/85 Ra Pee 06/578,013 7/09/85 
4,527,668 06/528,298 7/09/85 27, 06/581,329 7/09/85 
4,527,671 06/583,883 7/09/85 4,527,955 06/449,527 7/09/85 
4,527,682 06/560,009 7/09/85 4,527,957 06/562,401 7/09/85 
4,527,685 06/470,579 7/09/85 4,527,961 06/584,209 7/09/85 
4,527,686 06/459,795 7/09/85 4,527,970 06/515,296 7/09/85 
4,527,688 06/511,395 7/09/85 4,527,972 06/630,241 7/09/85 
4,527,702 06/620,489 7/09/85 4,527,974 06/433,731 7/09/85 
4,527,708 06/610,265 7/09/85 4,527,975 06/591 ,318 7/09/85 
4,527,709 06/622,880 7/09/85 4,527,983 06/517,722 7/09/85 
4,527,715 06/578,085 7/09/85 4,527,985 06/488,793 7/09/85 
4,527,716 06/494,182 7/09/85 4,527,988 06/420,325 7/09/85 
4,527,727 06/484,180 7/09/85 4,527,994 06/630,466 7/09/85 
4,527,731 06/48 1,088 7/09/85 4,527,995 06/609,914 7/09/85 
4,527,734 06/562,895 7/09/85 4,527,999 06/592,519 7/09/85 
4,527,735 06/528,814 7/09/85 4,528,001 06/238,103 7/09/85 
4,527,737 06/530,549 7/09/85 4,528,003 06/505,401 7/09/85 
4,527,747 06/279,184 7/09/85 4,528,006 06/516,298 7/09/85 
4,527,749 06/578,738 7/09/85 4,528,009 06/500,004 7/09/85 
4,527,751 06/534,930 7/09/85 4,528,016 06/53 1,906 7/09/85 
4,527,753 06/670,116 7/09/85 4,528,018 06/564,344 7/09/85 
4,527,758 06/531,097 7/09/85 4,528,019 06/53 1,047 7/09/85 
4,527,759 06/502,813 7/09/85 4,528,021 06/561 ,763 7/09/85 
4,527,760 06/508 ,966 7/09/85 4,528,023 06/517,147 7/09/85 
4,527,761 06/565,596 7/09/85 4,528,024 06/397,655 7/09/85 
4,527,762 06/507 ,606 7/09/85 4,528,031 06/62 1,009 7/09/85 
4,527,764 06/542,593 7109/85 4,528,038 06/625,412 7109/85 
4,527,777 06/530,856 7/09/85 4,528,040 06/603,126 7/09/85 
4,527,783 06/488,818 7/09/85 4,528,043 06/494,528 7/09/85 
4,527,786 06/452,209 7/09/85 4,528,049 06/628,809 7/09/85 
4,527,797 06/479,311 7/09/85 4,528,050 06/403,329 7/09/85 
4,527,801 06/500,790 7/09/85 4,528,051 06/556,704 7/09/85 
4,527,805 06/606,582 7/09/85 4,528,053 06/628,640 7/09/85 
4,527,807 06/624,464 7/09/85 4,528,054 06/615,516 7/09/85 
4,527,808 06/460,010 7/09/85 4,528,058 06/473,982 7/09/85 
4,527,809 06/466,218 7/09/85 4,528,067 06/497,580 7109/85 
4,527,810 06/428, 180 7/09/85 4,528,068 06/592,381 7/09/85 
4,527,814 06/397,476 7/09/85 4,528,071 06/660,295 7/09/85 
4,527,817 06/406,234 7/09/85 4,528,076 06/667 ,325 7/09/85 
4,527,819 06/531,945 7/09/85 4,528,080 06/605,966 7/09/85 
4,527,823 06/520,836 7/09/85 4,528,090 06/542,821 7/09/85 
4,527,826 06/522,745 7/09/85 4,528,093 06/523,200 7/09/85 
4,527,829 06/38 1,523 7/09/85 4,528,094 06/403,266 7/09/85 
4,527,833 06/456,834 7/09/85 4,528,097 06/430,799 7/09/85 
4,527,838 06/470,952 7/09/85 4,528,099 06/501,381 7/09/85 
4,527,839 06/487,735 7/09/85 4,528,100 06/547,375 7/09/85 
4,527,840 06/465,660 7/09/85 4,528,102 06/521,187 7/09/85 
4,527,843 06/333,891 7/09/85 4,528,105 06/525,897 7/09/85 
4,527,850 06/556,030 7/09/85 4,528,109 06/519,940 7/09/85 
4,527,854 06/501 ,768 7/09/85 4,528,120 06/601 ,986 7/09/85 
4,527,859 06/489,403 7/09/85 4,528,121 06/546,094 7/09/85 
4,527,866 06/480,394 7/09/85 4,528,122 06/659,842 7/09/85 
4,527,867 06/488,581 7109/85 4,528,126 06/538,938 7/09/85 
4,527,868 06/623,548 7/09/85 4,528,127 06/639,613 7/09/85 
4,527,871 06/476,795 7/09/85 4,528,128 06/567,709 7109/85 
4,527,872 06/500,589 7/09/85 4,528,130 06/311,072 7/09/85 
4,527,873 06/604,251 7109/85 4,528,131 06/470,043 7/09/85 
4,527,876 06/539,829 7/09/85 4,528,132 06/570,701 7/09/85 
4,527,877 06/436,629 7/09/85 4,528,133 06/538,095 7109/85 
4,527,878 06/395 ,699 7/09/85 4,528,134 06/453,279 7/09/85 
4,527,883 06/398,789 7109/85 4,528,140 06/512,299 7109/85 
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4,528,449 06/453,566 7/09/85 
4,528,141 06/458,505 7/09/85 4,528,452 06/448,357 7/09/85 
4,528,144 06/584, 184 7/09/85 4,528,453 06/403,804 7/09/85 
4,528,145 06/422,585 7/09/85 4,528,455 06/494,117 7/09/85 
4,528,149 06/567 ,400 7/09/85 4,528,457 06/470, 152 7/09/85 
4,528,150 06/527,759 7/09/85 4,528,458 06/568,968 7/09/85 
4,528,156 06/536,367 7/09/85 4,528,471 06/507,949 7/09/85 
4,528,158 06/388,485 7/09/85 4,528,473 06/583,257_ - 7/09/85 
4,528,164 06/585,635 7/09/85 4,528,474 06/577,726 7/09/85 
4,528,165 06/559,501 7/09/85 4,528,479 06/410,644 7/09/85 
4,528,168 06/542,296 7/09/85 4,528,483 06/456,753 7/09/85 
4,528,171 06/367,615 7/09/85 4,528,486 06/566,588 7/09/85 
4,528,174 06/614,530 7/09/85 4,528,488 06/503, 138 7/09/85 
4,528,178 06/377 ,383 7/09/85 4,528,489 06/479, 156 7/09/85 
4,528,184 06/438,487 7/09/85 4,528,503 06/245,583 7/09/85 
4,528,187 06/553,130 7/09/85 4,528,506 06/444,004 7/09/85 
4,528,189 06/463,397 7/09/85 4,528,507 06/3 15,200 7/09/85 
4,528,192 06/643,096 7/09/85 4,528,514 06/555,374 7/09/85 
4,528,195 06/250,481 7/09/85 4,528,518 06/518,141 7/09/85 
4,528,204 06/570,250 7/09/85 4,528,525 06/296,076 7/09/85 
4,528,208 06/541,559 7/09/85 4,528,529 06/560,625 7/09/85 
4,528,214 06/598,107 7/09/85 4,528,532 06/553,212 7/09/85 
4,528,222 06/449,401 7/09/85 4,528,534 06/616,007 7/09/85 
4,528,228 06/540,930 7/09/85 4,528,541 06/578,099 7/09/85 
4,528,231 06/491,749 7/09/85 4,528,542 06/434, 165 7/09/85 
4,528,233 06/543,074 7/09/85 4,528,549 06/461 ,426 7/09/85 
4,528,234 06/452,977 7/09/85 4,528,552 06/386,760 7/09/85 
4,528,237 06/605,270 7/09/85 4,528,553 06/524,015 7/09/85 
4,528,245 06/583,916 7/09/85 4,528,556 06/465,835 7/09/85 
4,528,250 06/533,363 7/09/85 4,528,557 06/37 1,507 7/09/85 
4,528,253 06/653,115 7/09/85 4,528,558 06/393,897 7/09/85 
4,528,254 06/556,717 7/09/85 4,528,566 06/407 ,937 7/09/85 
4,528,255 06/547,099 7/09/85 4,528,567 06/291,617 7/09/85 
4,528,256 06/599,802 7/09/85 4,528,570 06/421 ,033 7/09/85 
4,528,267 06/476,440 7/09/85 4,528,572 06/575,784 7/09/85 
4,528,271 06/423,084 7/09/85 4,528,575 06/414,363 7/09/85 
4,528,275 06/616,748 7/09/85 4,528,588 06/385,374 7/09/85 
4,528,282 06/459,143 7/09/85 4,528,593 06/436,037 7/09/85 
4,528,286 06/444,588 7/09/85 4,528,599 06/285,686 7/09/85 
4,528,288 06/490,969 7/09/85 4,528,613 06/583,153 7/09/85 
4,528,289 06/461,949 7/09/85 4,528,614 06/540,068 7/09/85 
4,528,292 06/603,264 7/09/85 4,528,617 06/576,313 7/09/85 
4,528,294 06/391,915 7/09/85 4,528,620 06/572,939 7/09/85 
4,528,295 06/523,397 7/09/85 4,528,629 06/374,625 7/09/85 
4,528,301 06/506,975 7/09/85 4,528,632 06/355,657 7/09/85 
4,528,310 06/424,799 7/09/85 4,528,635 06/386,044 7/09/85 
4,528,315 06/518,308 7/09/85 4,528,636 06/312,719 7/09/85 
4,528,317 06/455,687 7/09/85 4,528,639 06/437,917 7/09/85 
4,528,321 06/595,137 7/09/85 4,528,641 06/442,212 7/09/85 
4,528,333 06/594, 185 7/09/85 4,528,643 06/456,730 7/09/85 
4,528,335 06/611,784 7/09/85 4,528,647 06/3 16,016 7/09/85 
4,528,344 06/612,507 7/09/85 4,528,649 06/238,503 7/09/85 
4,528,353 06/623,743 7/09/85 4,528,651 06/463,794 7/09/85 
4,528,354 06/603,765 7/09/85 4,528,658 06/417,371 7/09/85 
4,528,357 06/635,761 7/09/85 4,528,660 06/559,611 7/09/85 
4,528,358 06/635,423 7/09/85 4,528,668 06/403,458 7/09/85 
4,528,361 06/563,114 7/09/85 4,528,671 06/602,841 7/09/85 
4,528,363 06/582,595 7/09/85 4,528,676 06/387,944 7/09/85 
4,528,396 06/423,412 7/09/85 4,528,680 06/520,510 7/09/85 
4,528,397 06/479,982 7/09/85 4,528,683 06/381,374 7/09/85 
4,528,399 06/558,076 7/09/85 4,528,685 06/494,974 7/09/85 
4,528,400 06/323,262 7/09/85 4,528,700 06/600,548 7/16/85 
4,528,404 06/664,037 7/09/85 4,528,702 06/539,565 7/16/85 
4,528,406 06/556,505 7/09/85 4,528,703 06/624,278 7/16/85 
4,528,408 06/660,569 7/09/85 4,528,707 06/606,455 7/16/85 
4,528,410 06/541,561 7/09/85 4,528,708 06/543,263 7/16/85 
4,528,411 06/423,388 7/09/85 4,528,711 06/5 15,996 7/6/85 
4,528,415 06/642,007 7/09/85 4,528,714 06/574,336 7/16/85 
4,528,419 06/560,542 7/09/85 4,528,715 06/606,882 7/16/85 
4,528,422 06/508,127 7/09/85 4,528,717 06/548,073 7/16/85 
4,528,425 06/478,470 7/09/85 4,528,719 06/507,005 7/16/85 
4,528,434 06/468,083 7/09/85 4,528,723 06/499,886 7/16/85 
4,528,435 06/57 1,804 7/09/85 4,528,740 06/485,866 7/16/85 
4,528,436 06/591,360 7/09/85 4,528,741 06/457,989 7/16/85 
4,528,437 06/508,685 7/09/85 4,528,742 06/665,515 7/16/85 
4,528,442 06/614,387 7/09/85 4,528,747 06/446, 142 TIN6/85 
4,528,445 06/438,938 7/09/85 4,528,748 06/445,127 7/16/85 
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} 4,529,017 06/523,724 7/16/85 
4,528,757 06/621,840 7/16/85 4,529,018 06/624,394 7/16/85 
4,528,758 06/560,999 7/16/85 4,529,022 06/400,697 7/16/85 
4,528,760 06/236,567 7/16/85 4,529,027 06/500,591 7/16/85 
4,528,768 06/547,848 7/16/85 4,529,029 06/434,280 7/16/85 
4,528,773 06/530,219 7/16/85 4,529,031 06/501 ,447 7/16/85 
4,528,774 06/399,006 7/16/85 4,529,039 06/422,135 7/16/85 
4,528,781 06/487,828 7/16/85 4,529,044 06/593,814 7/16/85 
4,528,797 06/550,117 7/16/85 4,529,048 06/459,413 7/16/85 
4,528,799 06/478,242 7/16/85 4,529,054 06/539,524 7/16/85 
4,528,804 06/529,428 7/16/85 4,529,056 06/535,876 7/16/85 
4,528,807 06/505,294 7/16/85 4,529,057 06/484,185 7/16/85 
4,528,808 06/504,065 7/16/85 4,529,059 06/453,231 7/16/85 
4,528,811 06/500,815 7/16/85 4,529,060 06/582,485 7/16/85 
4,528,815 06/428,654 7/16/85 4,529,062 06/422,731 7/16/85 
4,528,816 06/428,657 7/16/85 4,529,065 06/544,194 7/16/85 
4,528,818 06/508,105 7/16/85 4,529,070 06/417,968 7/16/85 
4,528,825 06/642,586 7/16/85 4,529,073 06/429,741 7/16/85 
4,528,826 06/625,464 7/16/85 4,529,076 06/401 ,332 7/16/85 
4,528,831 06/497,756 7/16/85 4,529,079 06/339,815 7/16/85 
4,528,832 06/461,215 7/16/85 4,529,081 06/511,962 7/16/85 
4,528,833 06/517,799 7/16/85 4,529,085 06/507,099 7/16/85 
4,528,835 06/586,657 7/16/85 4,529,087 06/544,387 7/16/85 
4,528,842 06/655,250 7/16/85 4,529,091 06/534,735 7/16/85 
4,528,845 06/563,799 7/16/85 4,529,092 06/572,012 7/16/85 
4,528,850 06/606,754 7/16/85 4,529,100 06/591 ,443 7/16/85 
4,528,851 06/5 11,507 7/16/85 4,529,101 06/401 ,686 7/16/85 
4,528,853 06/602,394 7/16/85 4,529,102 06/460,073 7/16/85 
4,528,854 06/576,139 7/16/85 4,529,104 06/504,881 7/16/85 
4,528,855 06/626,804 7/16/85 4,529,106 06/414,006 7/16/85 
4,528,856 06/571,610 7/16/85 4,529,113 06/523,354 7/16/85 
4,528,857 06/517,152 7/16/85 4,529,115 06/484,187 7/16/85 
4,528,859 06/393,256 7/16/85 4,529,116 06/489,677 7/16/85 
4,528,865 06/404,148 7/16/85 4,529,126 06/475,051 7/16/85 
4,528,867 06/417,334 7/16/85 4,529,127 06/488 ,306 7/16/85 
4,528,871 06/486,862 7/16/85 4,529,128 06/514,144 7/16/85 
4,528,876 06/493,434 7/16/85 4,529,129 06/531,741 7/16/85 
4,528,879 06/496,662 7/16/85 4,529,131 06/552,289 7/16/85 
4,528,880 06/35 1,739 7/16/85 4,529,138 06/527,601 7/16/85 
4,528,881 06/573,348 7/16/85 4,529,140 06/507,151 7/16/85 
4,528,882 06/566,675 7/16/85 4,529,141 06/570,365 7/16/85 
4,528,887 06/520,432 7/16/85 4,529,142 06/495,412 7/16/85 
4,528,889 06/611,137 7/16/85 4,529,147 06/648 ,064 7/16/85 
4,528,890 06/528,490 7/16/85 4,529,148 06/579,778 7/16/85 
4,528,894 06/443,262 7/16/85 4,529,150 06/508, 107 7/16/85 
4,528,895 06/478,497 7/16/85 4,529,153 06/510,579 7/16/85 
4,528,896 06/556,340 7/16/85 4,529,154 06/518,269 7/16/85 
4,528,897 06/439,180 7/16/85 4,529,156 06/511,290 7/16/85 
4,528,901 06/629,220 7/16/85 4,529,157 06/515,214 7/16/85 
4,528,908 06/584,894 7/16/85 4,529,158 06/494,939 7/16/85 
4,528,909 06/475 ,656 7/16/85 4,529,161 06/514,597 7/16/85 
4,528,910 06/541,516 7/16/85 4,529,166 06/645,783 7/16/85 
4,528,914 06/308,870 7/16/85 4,529,167 06/501,519 7/16/85 
4,528,916 06/486,246 7/16/85 4,529,168 06/461,541 7/16/85 
4,528,924 06/395 ,009 7/16/85 4,529,172 06/48 1,845 716/85 
4,528,935 06/672,078 7/16/85 4,529,180 06/575,315 7/16/85 
4,528,940 06/629,124 7/16/85 4,529,182 06/483,790 7/16/85 
4,528,941 06/607,793 7/16/85 4,529,187 06/419,606 7/16/85 
4,528,945 06/569,489 7/16/85 4,529,188 06/510,528 7/16/85 
4,528,946 06/486,893 7/16/85 4,529,190 06/498,342 7/16/85 
4,528,949 06/691,415 7/16/85 4,529,192 06/496,922 7/16/85 
4,528,950 06/539,553 7/16/85 4,529,194 06/485,874 TIN6/85 
4,528,951 06/612,007 7/16/85 4,529,197 06/539,151 7/16/85 
4,528,952 06/542,067 7/16/85 4,529,198 06/542,512 7/16/85 
4,528,960 06/514,247 7/16/85 4,529,202 06/517,234 7/16/85 
4,528,962 06/644,141 7/16/85 4,529,204 06/541,870 7/16/85 
4,528,969 06/565,207 7/16/85 4,529,205 06/543,989 TN6/85 
4,528,972 06/547,223 7/16/85 4,529,207 06/557,825 7/16/85 
4,528,976 06/617,762 7/16/85 4,529,209 06/511,097 716/85 
4,528,978 06/559,169 7/16/85 4,529,213 06/530,896 7/16/85 
4,528,979 06/359,250 7/16/85 4,529,215 06/463,550 7/16/85 
4,528,981 06/486,045 7/16/85 4,529,219 06/559,765 TN6/85 
4,528,997 06/506,032 7/16/85 4,529,225 06/462,802 7/16/85 
4,529,002 06/636,849 7/16/85 4,529,234 06/427,834 7/16/85 
4,529,004 06/537,941 7/16/85 4,529,236 06/501,574 7/16/85 
4,529,011 06/515,088 7/16/85 4,529,238 06/568,808 7/16/85 
4,529,014 06/527,129 716/85 4,529,239 06/550,335 7/16/85 
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4,529,492 06/629,566 7/16/85 
4,529,241 06/505,285 7/16/85 4,529,501 06/614,485 7/16/85 
4,529,249 06/616,892 7/16/85 4,529,503 06/405,645 TN6/85 
4,529,254 06/475,909 7/16/85 4,529,504 06/578,658 7/16/85 
4,529,257 06/468,267 7/16/85 4,529,507 06/601 ,000 7/16/85 
4,529,260 06/417,550 7/16/85 4,529,509 06/557,152 7/16/85 
4,529,264 06/469,744 7/16/85 4,529,511 06/534,067 7/16/85 
4,529,269 06/505 ,437 7/16/85 4,529,512 06/437,601 7/16/85 
4,529,275 06/436,172 7/16/85 4,529,521 06/526,921 7/16/85 
4,529,277 06/488,708 7/16/85 4,529,528 06/561,412 7/16/85 
4,529,278 06/521,530 7/16/85 4,529,530 06/533,637 7/16/85 
4,529,280 06/383,288 7/16/85 4,529,532 06/579,913 7/16/85 
4,529,282 06/504,938 7/16/85 4,529,533 06/419,361 7/16/85 
4,529,286 06/495,130 7/16/85 4,529,535 06/537,245 7/16/85 
4,529,287 06/639,672 7/16/85 4,529,538 06/521,798 7/16/85 
4,529,290 06/641,391 7/16/85 4,529,543 06/618,758 7/16/85 
4,529,293 06/467,739 7/16/85 4,529,546 06/613,349 7/16/85 
4,529,296 06/512,643 7/16/85 4,529,559 06/620,940 7/16/85 
4,529,297 06/510,701 7/16/85 4,529,562 06/448 ,990 7/16/85 
4,529,301 06/542,720 7/16/85 4,529,565 06/645,413 7/16/85 
4,529,317 06/353 ,938 7/16/85 4,529,566 06/5 12,682 7/16/85 
4,529,322 06/386,639 7/16/85 4,529,570 06/49 1,730 7/16/85 
4,529,325 06/382,107 7/16/85 4,529,571 06/437,081 7/16/85 
4,529,326 06/580,278 7/16/85 4,529,572 06/653,973 7/16/85 
4,529,327 06/299, 187 7/16/85 4,529,573 06/595,109 7/16/85 
4,529,330 06/658,621 7/16/85 4,529,576 06/453,457 7/16/85 
4,529,331 06/586,201 7/16/85 4,529,582 06/454,908 7/16/85 
4,529,334 06/575,103 7/16/85 4,529,587 06/462,859 7/16/85 
4,529,337 06/503,146 7/16/85 4,529,589 06/536,578 7/16/85 
4,529,338 06/472,705 7/16/85 4,529,590 06/453,795 7/16/85 
4,529,342 06/494,944 7/16/85 4,529,597 06/369,951 7/16/85 
4,529,343 06/507 ,673 7/16/85 4,529,600 06/416,263 7/16/85 
4,529,346 06/5 16,084 7/16/85 4,529,610 06/427,106 7/16/85 
4,529,347 06/484,294 7/16/85 4,529,616 06/575,233 7/16/85 
4,529,348 06/482,691 7/16/85 4,529,617 06/601,421 7/16/85 
4,529,351 06/588,552 7/16/85 4,529,621 06/539,729 7/16/85 
4,529,354 06/501 ,390 7/16/85 4,529,622 06/646,505 7/16/85 
4,529,356 06/449,973 7/16/85 4,529,624 06/569,428 7/16/85 
4,529,358 06/580,419 7/16/85 4,529,625 06/578,059 7/16/85 
4,529,362 06/575,782 7/16/85 4,529,626 06/635,196 7/16/85 
4,529,370 06/319,445 7/16/85 4,529,627 06/5 14,764 7/16/85 
4,529,373 06/400,922 7/16/85 4,529,628 06/397,152 7/16/85 
4,529,374 06/672,859 7/16/85 4,529,630 06/48 1,231 7/16/85 
4,529,375 06/620,550 7/16/85 4,529,631 06/563,389 7/16/85 
4,529,377 06/470,486 7/16/85 4,529,634 06/514,657 7/16/85 
4,529,381 06/523,001 7/16/85 4,529,635 06/464,675 7/16/85 
4,529,390 06/648,112 7/16/85 4,529,636 06/512,504 T/N16/85 
4,529,391 06/616,061 7/16/85 4,529,637 06/527,434 7/16/85 
4,529,393 06/592,120 7/16/85 4,529,639 06/625,224 7/16/85 
4,529,394 06/408,772 7/16/85 4,529,641 06/648,547 7/16/85 
4,529,395 06/451,270 7/16/85 4,529,645 06/435,252 7/16/85 
4,529,396 06/435,749 7/16/85 4,529,660 06/262,482 7/16/85 
4,529,397 06/460,483 7/16/85 4,529,666 06/680,155 7/16/85 
4,529,400 06/592,876 7/16/85 4,529,667 06/482,536 7/16/85 
4,529,406 06/5 14.709 7/16/85 4,529,670 06/598,61 1 7/16/85 
4,529,408 06/460,337 7/16/85 4,529,678 06/533,842 7/16/85 
4,529,414 06/576, 172 TN6/85 4,529,680 06/563,763 7/16/85 
4,529,415 06/618,425 7/16/85 4,529,683 06/655,596 7/16/85 
4,529,419 06/605,844 7/16/85 4,529,684 06/671,790 7/16/85 
4,529,421 06/602,067 7/16/85 4,529,685 06/585,808 7/16/85 
4,529,423 06/642,546 7/16/85 4,529,686 06/514,857 7/16/85 
4,529,430 06/502,926 7/16/85 4,529,688 06/541,591 7/16/85 
4,529,431 06/546,695 7/16/85 4,529,690 06/643,822 7/16/85 
4,529,434 06/619,561 7/16/85 4,529,691 06/596,647 7/16/85 
4,529,445 06/574,776 7/16/85 4,529,692 06/587,436 7/16/85 
4,529,448 06/511,040 7/16/85 4,529,695 06/433,054 7/16/85 
4,529,449 06/403,418 7/16/85 4,529,699 06/372,105 7/16/85 
4,529,450 06/542,926 7/16/85 4,529,701 06/622,500 7/16/85 
4,529,459 06/543,106 7/16/85 4,529,702 06/479,916 7/16/85 
4,529,460 06/480,352 7/16/85 4,529,703 06/487,177 7/16/85 
4,529,462 06/550,708 7/16/85 4,529,708 06/482,753 7/16/85 
4,529,463 06/590,622 7/16/85 4,529,714 06/579,085 7/16/85 
4,529,468 06/522,494 7/16/85 4,529,723 06/489,702 7/16/85 
4,529,469 06/498,828 7/16/85 4,529,726 06/578, 142 7/16/85 
4,529,477 06/490,344 7/16/85 4,529,729 06/622,557 7/16/85 
4,529,481 06/527,378 7/16/85 4,529,732 06/474,957 7/16/85 
4,529,483 06/529,204 7/16/85 4,529,749 06/638 ,666 TN6/85 
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4,530,019 06/616,839 7/16/85 
4,529,754 06/440,287 7/16/85 4,530,020 06/617,887 7/16/85 
4,529,767 06/596,057 7/16/85 4,530,021 06/444,561 7/16/85 
4,529,771 06/575,254 7/16/85 4,530,022 06/439,189 7/16/85 
4,529,776 06/606,026 7/16/85 4,530,024 06/520,273 7/16/85 
4,529,777 06/440,443 7/16/85 4,530,027 06/595,187 7/16/85 
4,529,779 | 06/644,281 7/16/85 4,530,039 06/537,076 7/16/85 
4,529,798 06/326,468 7/16/85 4,530,041 06/573,657 7/16/85 
4,529,801 06/555,775 7/16/85 4,530,048 06/384,907 7/16/85 
4,529,804 06/504,020 7/16/85 4,530,049 06/347,894 7/16/85 
4,529,807 06/574,664 7/16/85 4,530,053 06/485,084 7/16/85 
4,529,810 06/567,991 7/16/85 4,530,056 06/437 ,403 7/16/85 
4,529,814 06/419,490 7/16/85 4,530,057 06/626,466 7/16/85 
4,529,818 06/502,032 7/16/85 4,530,059 06/489, 149 7/16/85 
4,529,821 06/466,458 7/16/85 4,530,065 06/476,110 7/16/85 
4,529,826 06/633,944 7/16/85 4,530,070 06/505,448 7/16/85 
4,529,827 06/604,714 7/16/85 4,530,071 06/550,229 7/16/85 
4,529,830 06/543,147 7/16/85 4,530,076 06/508,649 7/16/85 
4,529,831 06/650,470 7/16/85 4,530,078 06/387 ,633 7/16/85 
4,529,832 06/581,783 7/16/85 4,530,079 06/478,008 7/16/85 
4,529,834 06/494,832 7/16/85 4,530,089 06/517,289 7/16/85 
4,529,836 06/514,069 7/16/85 4,530,096 06/441,700 7/16/85 
4,529,838 06/637,918 7/16/85 4,530,100 06/511,862 7/16/85 
4,529,855 06/655,354 7/16/85 4,530,104 06/509,490 7/16/85 
4,529,856 06/538,889 7/16/85 4,530,108 06/388,852 7/16/85 
4,529,857 06/538,890 7/16/85 4,530,114 06/398,842 7/23/85 
4,529,864 06/497,086 7/16/85 4,530,115 06/454,991 7/23/85 
4,529,865 06/507,930 7/16/85 4,530,117 06/574,920 7/23/85 
4,529,868 06/448,281 7/16/85 4,530,121 06/616,133 7/23/85 
4,529,869 06/291,325 7/16/85 4,530,124 06/534,537 7/23/85 
4,529,871 06/427,103 7/16/85 4,530,128 06/564,084 7/23/85 
4,529,873 06/434,715 7/16/85 4,530,130 06/498,985 7/23/85 
4,529,874 06/672,842 7/16/85 4,530,133 06/577,877 7/23/85 
4,529,880 06/484,754 7/16/85 4,530,135 06/520,005 7/23/85 
4,529,881 06/353,905 7/16/85 4,530,143 06/49 1,465 7/23/85 
4,529,883 06/414,939 7/16/85 4,530,144 06/502,588 7/23/85 
4,529,886 06/483,362 7/16/85 4,530,145 06/484,635 7/23/85 
4,529,887 06/506,085 7/16/85 4,530,149 06/489,307 7/23/85 
4,529,888 06/417,647 7/16/85 4,530,151 06/515,147 7/23/85 
4,529,889 06/441,954 7/16/85 4,530,153 06/547 ,404 7/23/85 
4,529,898 06/473,209 7/16/85 4,530,155 06/591 ,407 7/23/85 
4,529,901 06/601,102 7/16/85 4,530,159 06/531,422 7/23/85 
4,529,904 06/589,972 7/16/85 4,530,160 06/531,329 7/23/85 
4,529,908 06/422,933 7/16/85 4,530,161 06/621 ,057 7/23/85 
4,529,910 06/363,991 7/16/85 4,530,162 06/521,044 7/23/85 
4,529,917 06/377 ,882 7/16/85 4,530,166 06/584,028 7/23/85 
4,529,920 06/430,954 7/16/85 4,530,167 06/605, 136 7/23/85 
4,529,928 06/614,890 7/16/85 4,530,168 06/590, 113 7/23/85 
4,529,929 06/437,634 7/16/85 4,530,169 06/487,747 7/23/85 
4,529,931 06/483,019 7/16/85 4,530,170 06/624,279 7/23/85 
4,529,933 06/371,519 7/16/85 4,530,172 06/499,992 7/23/85 
4,529,937 06/453,219 7/16/85 4,530,174 06/638,604 7/23/85 
4,529,940 06/449,405 7/16/85 4,530,178 06/519,745 7/23/85 
4,529,942 06/343,841 7/16/85 4,530,181 06/534,726 7/23/85 
4,529,946 06/536,789 7/16/85 4,530,182 06/560,912 7/23/85 
4,529,948 06/669,060 7/16/85 4,530,189 06/488,308 7/23/85 
4,529,950 06/466,781 7/16/85 4,530,190 06/563,805 7/23/85 
4,529,953 06/413,693 7/16/85 4,530,193 06/63 1,082 7/23/85 
4,529,954 06/586,692 7/16/85 4,530,194 06/458,214 7/23/85 
4,529,955 06/356,458 7/16/85 4,530,198 06/520,355 7/23/85 
4,529,959 06/575,525 7/16/85 4,530,199 06/378,820 7/23/85 
4,529,961 06/545,253 7/16/85 4,530,201 06/337,504 7/23/85 
4,529,966 06/540,971 7/16/85 4,530,203 06/504,884 7/23/85 
4,529,970 06/434,804 7/16/85 4,530,209 06/609,532 7/23/85 
4,529,972 06/485,950 7/16/85 4,530,212 06/547,245 7/23/85 
4,529,973 06/502, 180 7/16/85 4,530,213 06/508,408 7/23/85 
4,529,975 06/454,854 7/16/85 4,530,214 06/597,240 7/23/85 
4,529,976 06/437,870 7/16/85 4,530,215 06/523,616 7/23/85 
4,529,982 06/384,614 7/16/85 4,530,222 06/376,445 7/23/85 
4,529,983 06/412,913 7/16/85 4,530,229 06/498,233 7/23/85 
4,529,984 06/328,269 7/16/85 4,530,230 06/551,183 7/23/85 
4,529,993 06/617,773 7/16/85 4,530,232 06/590,5 19 7/23/85 
4,529,997 06/417,591 7/16/85 4,530,233 06/515,092 7/23/85 
4,530,003 06/549,211 7/16/85 4,530,234 06/509,759 7/23/85 
4,530,005 06/389,356 7/16/85 4,530,238 06/509,485 7/23/85 
4,530,007 06/475,747 7/16/85 4,530,242 06/5 16,542 7/23/85 
4,530,008 06/625,182 7/16/85 4,530,246 06/466,352 7/23/85 
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4,530,463 06/405,323 7/23/85 
4,530,249 06/593,815 7/23/85 4,530,466 06/505,384 7/23/85 
4,530,250 06/599,292 7/23/85 4,530,469 06/544,219 7/23/85 
4,530,251 06/510,408 7/23/85 4,530,470 06/486,333 7/23/85 
4,530,252 06/393,942 7/23/85 4,530,473 06/454,144 7/23/85 
4,530,254 06/530,245 7/23/85 4,530,474 06/563,808 7/23/85 
4,530,258 06/489,869 7/23/85 4,530,475 06/629,128 7/23/85 
4,530,259 06/511,190 7/23/85 4,530,485 06/639,266 7/23/85 
4,530,267 06/473,046 7/23/85 4,530,487 06/590,243 7/23/85 
4,530,271 06/496,710 7/23/85 4,530,492 06/498,074 7/23/85 
4,530,279 06/654,298 7/23/85 4,530,495 06/553,474 7/23/85 
4,530,282 06/610,599 7/23/85 4,530,497 06/487,271 7/23/85 
4,530,284 06/586,856 7/23/85 4,530,501 06/510,018 7/23/85 
4,530,286 06/642,494 7/23/85 4,530,502 06/581,335 7/23/85 
4,530,290 06/576,599 7/23/85 4,530,503 06/474,809 7/23/85 
4,530,300 06/443,332 7/23/85 4,530,507 06/519,241 7/23/85 
4,530,303 06/522,007 7/23/85 4,530,509 06/520,943 7/23/85 
4,530,304 06/587,617 7/23/85 4,530,510 06/550,891 7/23/85 
4,530,305 06/586,951 7/23/85 4,530,512 06/523,634 7/23/85 
4,530,308 06/529,846 7/23/85 4,530,518 06/340,308 7/23/85 
4,530,312 06/623,934 7/23/85 4,530,519 06/406,736 7/23/85 
4,530,313 06/627,560 7/23/85 4,530,527 06/420, 160 7/23/85 
4,530,314 06/590,568 7/23/85 4,530,530 06/422,874 7/23/85 
4,530,315 06/630,704 7/23/85 4,530,531 06/559,257 7/23/85 
4,530,326 06/581,858 7/23/85 4,530,536 06/571,950 7/23/85 
4,530,329 06/543,653 7/23/85 4,530,538 06/571,841 7/23/85 
4,530,330 06/546,305 7/23/85 4,530,539 06/635,609 7/23/85 
4,530,332 06/545,792 7/23/85 4,530,540 06/534,332 7/23/85 
4,530,334 06/555,482 7/23/85 4,530,541 06/505,420 7/23/85 
4,530,335 06/508,899 7/23/85 4,530,543 06/535,982 7/23/85 
4,530,336 06/542,823 7/23/85 4,530,545 06/437,311 7/23/85 
4,530,337 06/556,816 7/23/85 4,530,546 06/573,973 7/23/85 
4,530,340 06/259,491 7/23/85 4,530,548 06/504,519 7/23/85 
4,530,341 06/516,189 7/23/85 4,530,552 06/555,257 7/23/85 
4,530,342 06/540,633 7/23/85 4,530,553 06/589,762 7/23/85 
4,530,351 06/605,140 7/23/85 4,530,555 06/501,481 7/23/85 
4,530,352 06/547 ,564 7/23/85 4,530,556 06/486,360 7/23/85 
4,530,354 06/464,260 7/23/85 4,530,560 06/625,992 7/23/85 
4,530,356 06/464,896 7/23/85 4,530,566 06/493,406 7/23/85 
4,530,357 06/486,097 7/23/85 4,530,568 06/442,882 7/23/85 
4,530,358 06/47 1,673 7/23/85 4,530,572 06/454,701 7/23/85 
4,530,359 06/464,892 7/23/85 4,530,575 06/463,634 7/23/85 
4,530,364 06/489,061 7/23/85 4,530,578 06/608,820 7/23/85 
4,530,367 06/532,736 7/23/85 4,530,580 06/57 1,603 7/23/85 
4,530,369 06/457,240 7/23/85 4,530,582 06/537,423 7/23/85 
4,530,370 06/498,903 7/23/85 4,530,601 06/544,346 7/23/85 
4,530,376 06/533,464 7/23/85 4,530,602 06/480, 156 7/23/85 
4,530,378 06/403,398 7/23/85 4,530,611 06/480,665 7/23/85 
4,530,380 06/537,247 7/23/85 4,530,616 06/585,434 7/23/85 
4,530,382 06/529,549 7/23/85 4,530,617 06/421,032 7/23/85 
4,530,383 06/454,858 7/23/85 4,530,620 06/467,580 7/23/85 
4,530,391 06/541,700 7/23/85 4,530,621 06/558,973 7/23/85 
4,530,394 06/547,530 7/23/85 4,530,626 06/477,737 7/23/85 
4,530,400 06/565,237 7/23/85 4,530,630 06/398,083 7/23/85 
4,530,401 06/365,844 7/23/85 4,530,633 06/382,806 7/23/85 
4,530,402 06/527,902 7/23/85 4,530,636 06/387,886 7/23/85 
4,530,413 06/49 1,947 7/23/85 4,530,642 06/552,945 7/23/85 
4,530,415 06/428,646 7/23/85 4,530,648 06/601,717 7/23/85 
4,530,417 06/506,8 12 7/23/85 4,530,650 06/629,082 7/23/85 
4,530,419 06/489,725 7/23/85 4,530,652 06/570, 107 7/23/85 
4,530,420 06/646,895 7/23/85 4,530,653 06/625,083 7/23/85 
4,530,421 06/587,228 7/23/85 4,530,662 06/488,643 7/23/85 
4,530,422 06/534,873 7/23/85 4,530,665 06/468,387 7/23/85 
4,530,427 06/448,118 7/23/85 4,530,666 06/632,907 7/23/85 
4,530,428 06/511,480 7/23/85 4,530,668 06/615,172 7/23/85 
4,530,429 06/417,541 7/23/85 4,530,671 06/461 ,733 7/23/85 
4,530,434 06/406,261 7/23/85 4,530,672 06/602,611 7/23/85 
4,530,444 06/430,472 7/23/85 4,530,673 06/538,032 7123/85 
4,530,446 06/572,405 7/23/85 4,530,677 06/581,048 7/23/85 
4,530,447 06/631,511 7/23/85 4,530,680 06/383,855 7/23/85 
4,530,451 06/555,652 7/23/85 4,530,687 06/426,520 7/23/85 
4,530,454 06/540,8 16 7/23/85 4,530,688 06/503,805 7/23/85 
4,530,455 06/522,645 7/23/85 4,530,689 06/448,362 7/23/85 
4,530,456 06/49 1,467 7/23/85 4,530,692 06/526,264 7/23/85 
4,530,457 06/338,952 7/23/85 4,530,696 06/503,410 7/23/85 
4,530,459 06/533,848 7/23/85 4,530,700 06/580,334 7/23/85 
4,530,460 06/622,526 7/23/85 4,530,701 06/543,818 7/23/85 
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4,531,035 06/614,768 7/23/85 
4,530,705 06/600,841 7/23/85 4,531,036 06/602,549 7/23/85 
4,530,706 06/312,201 7/23/85 4,531,040 06/455,078 7/23/85 
4,530,719 06/484,322 7/23/85 = 4,531,044 06/474,650 7/23/85 
4,530,722 06/525,423 7/23/85 = 4,531,047 06/402,568 7/23/85 
4,530,723 06/549, 123 7/23/85 = 4,531,051 06/574,840 7/23/85 
4,530,725 06/625,604 7/23/85 = 4,531,054 06/403,472 7/23/85 
4,530,726 06/48 1,736 7/23/85 = 4,531,057 06/472,233 7/23/85 
4,530,727 06/35 1,876 7/23/85 = 4,531,059 06/569,012 7/23/85 
4,530,731 06/568,547 7/23/85 = 4,531,061 06/394,206 7/23/85 
4,530,736 06/548,387 7/23/85 = 4,531,065 06/402,566 7/23/85 
4,530,741 06/630,363 7/23/85 = 4,531,069 06/667 ,387 7/23/85 
4,530,742 06/543,577 7/23/85 4,531,070 06/442,071 7/23/85 
4,530,744 06/588,110 7/23/85 = 4,531,074 06/470,683 7/23/85 
4,530,750 06/649,157 7/23/85 = 4,531,077 06/562,147 7/23/85 
4,530,752 06/622,638 7/23/85 = 4,531,092 06/377,583 7/23/85 
4,530,756 06/581,497 7/23/85 4,531,100 06/522, 166 7/23/85 
4,530,757 06/594,582 7/23/85 = 4,531,102 06/470,134 7/23/85 
4,530,758 06/578,990 7/23/85 = 4,531,112 06/389,427 7/23/85 
4,530,759 06/613,005 7/23/85 = 4,531,114 06/375,422 7/23/85 
4,530,761 06/591 ,570 7/23/85 4,531,116 06/408,703 7/23/85 
4,530,762 06/594, 180 7/23/85 = 4,531,122 06/398,258 7/23/85 
4,530,770 06/523,524 7/23/85 = 4,531,128 06/401 ,764 7/23/85 
4,530,775 06/439,709 7/23/85 = 4,531,131 06/448,877 7/23/85 
4,530,777 06/518,542 7/23/85 4,531,135 06/623,566 7/23/85 
4,530,788 06/446,827 7/23/85 = 4,531,136 06/500,339 7/23/85 
4,530,795 06/584,278 7/23/85 = 4,531,137 06/515,720 7/23/85 
4,530,797 06/648,745 7/23/85 = 4,531,139 06/544,422 7/23/85 
4,530,801 06/583,557 7/23/85 = 4,531,143 06/542,232 7/23/85 
4,530,804 06/227,574 7/23/85 = 4,531,145 06/419,172 7/23/85 
4,530,812 06/340,237 7/23/85 ~~ 4,531,152 06/247,090 7/23/85 
4,530,819 06/536,232 7/23/85 = 4,531,159 06/456,784 7/23/85 
4,530,825 06/599,702 7/23/85 = 4,531,163 06/511,231 7/23/85 
4,530,837 06/561,785 7/23/85 = 4,531,165 06/538,005 7/23/85 
4,530,841 06/388,311 7/23/85 = 4,531,167 06/526,485 7/23/85 
4,530,842 06/493,933 7/23/85 4,531,170 06/377,843 7/23/85 
4,530,850 06/620,031 7/23/85 = 4,531,177 06/569,534 7/23/85 
4,530,851 06/597,737 7/23/85 = 4,531,178 06/571,501 7/23/85 
4,530,856 06/588,339 7/23/85 4,531,179 06/590,774 7/23/85 
4,530,860 06/587,729 7/23/85 4,531,183 06/611,394 7/23/85 
4,530,863 06/472,210 7/23/85 = 4,531,188 06/269,737 7/23/85 
4,530,871 06/632,037 7/23/85 4,531,190 06/345,225 7/23/85 
4,530,872 06/43 1,225 7/23/85 = 4,531,195 06/495,028 7/23/85 
4,530,873 06/629,498 7/23/85 = 4,531,196 06/488,930 7/23/85 
4,530,874 06/523,034 7/23/85 = 4,531,197 06/488,924 7/23/85 
4,530,888 06/490,569 7/23/85 = 4,531,199 06/541,819 7/23/85 
4,530,900 06/417,281 7/23/85 = 4,531,205 06/490, 127 F 7/23/85 
4,530,905 06/664,664 7/23/85 = 4,531,206 06/365,310 7/23/85 
4,530,907 06/448,996 7/23/85 4,531,207 06/54 1,661 7/23/85 
4,530,910 06/543,822 7/23/85 = 4,531,216 06/263,450 7/23/85 
4,530,920 06/549,355 7/23/85 = 4,531,222 06/5 14,064 7/23/85 
4,530,922 06/567,889 7/23/85 = 4,531,227 06/422,178 7/23/85 
4,530,923 06/435,493 7/23/85 4,531,236 06/447,826 7/23/85 
4,530,925 06/589,303 7/23/85 = 4,531,241 06/657,573 7/30/85 
4,530,926 06/505,324 7/23/85 = 4,531,247 06/425,375 7/30/85 
4,530,928 06/451,314 7/23/85 = 4,531,249 06/539,877 7/30/85 
4,530,929 06/576,242 7/23/85 = 4,531,254 06/514,528 7/30/85 
4,530,931 06/591,702 7/23/85 = 4,531,255 06/648 ,342 7/30/85 
4,530,934 06/511,761 7/23/85 = 4,531,258 06/613,076 7/30/85 
4,530,937 06/592,329 7/23/85 = 4,531,260 06/511,520 7/30/85 
4,530,938 06/592,303 7/23/85 = 4,531,264 06/517,727 7/30/85 
4,530,944 06/626,711 7/23/85 = 4,531,277 06/599,294 7/30/85 
4,530,955 06/594,149 7/23/85 = 4,531,285 06/477 ,692 7/30/85 
4,530,963 06/469,431 7/23/85 = 4,531,286 06/465,001 7/30/85 
4,530,971 06/647,749 7/23/85 4,531,288 06/517,327 7/30/85 
4,530,976 06/598,551 7/23/85 = 4,531,290 06/617,469 7/30/85 
4,530,977 06/636,020 7/23/85 4,531,291 06/444,867 7/30/85 
4,530,982 06/655,610 7/23/85 = 4,531,292 06/466,060 7/30/85 
4,530,988 06/576,149 7/23/85 = 4,531,294 06/539,421 7/30/85 
4,530,997 06/475,566 7/23/85 = 4,531,295 06/568,832 7/30/85 
4,530,998 06/586,348 7/23/85 = 4,531,297 06/545 ,927 7/30/85 
4,531,001 06/465,221 7/23/85 = 4,531,299 06/592,038 7/30/85 
4,531,004 06/526,576 7/23/85 4,531,304 06/333,622 7/30/85 
4,531,012 06/490,084 7/23/85 = 4,531,312 06/271 ,474 7/30/85 
4,531,013 06/637,634 7/23/85 = 4,531,314 06/600,900 7/30/85 
4,531,029 06/521,061 7/23/85 = 4,531,320 06/547,043 7/30/85 
4,531,030 06/610,179 7/23/85 4,531,324 06/540,020 7/30/85 
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Patent Number Serial Number Issue Date 4,531,576 06/562,207 7/30/85 

4,531,580 06/511,752 7/30/85 
4,531,325 06/607,710 7/30/85 4,531,581 06/587,477 7/30/85 
4,531,329 06/538,505 7/30/85 4,531,582 06/547 ,408 7/30/85 
4,531,336 06/519,201 7/30/85 4,531,583 06/473,832 7/30/85 
4,531,337 06/468,046 7/30/85 4,531,584 06/577,554 7/30/85 
4,531,339 06/603,256 7/30/85 4,531,586 06/564,044 7/30/85 
4,531,341 06/398,887 7/30/85 4,531,587 06/582,482 7/30/85 
4,531,342 06/416,431 7/30/85 4,531,588 06/577 ,639 7/30/85 
4,531,344 06/449,169 7/30/85 4,531,592 06/464,672 7/30/85 
4,531,347 06/573,856 7/30/85 4,531,595 06/383,131 7/30/85 
4,531,348 06/612,512 7/30/85 4,531,596 06/545,192 7/30/85 
4,531,349 06/592,643 7/30/85 4,531,604 06/580,668 7/30/85 
4,531,351 06/419,482 7/30/85 4,531,605 06/415,557 7/30/85 
4,531,352 06/602,823 7/30/85 4,531,608 06/437,515 7/30/85 
4,531,354 06/578,435 7/30/85 4,531,609 06/623,109 7/30/85 
4,531,357 06/494,634 7/30/85 4,531,612 06/651,478 7/30/85 
4,531,358 06/305,706 7/30/85 4,531,617 06/550,503 7/30/85 
4,531,371 06/660,246 7/30/85 4,531,622 06/389,768 7/30/85 
4,531,377 06/520,174 7/30/85 4,531,628 06/568,493 7/30/85 
4,531,379 06/541,982 7/30/85 4,531,631 06/484,678 7/30/85 
4,531,380 06/569,614 7/30/85 4,531,639 06/532,318 7/30/85 
4,531,385 06/420,224 7/30/85 4,531,641 06/506,056 7/30/85 
4,531,391 06/361,142 7/30/85 4,531,649 06/602,686 7/30/85 
4,531,396 06/498,240 7/30/85 4,531,651 06/530,303 7/30/85 
4,531,398 06/5 15,034 7/30/85 4,531,653 06/648,804 7/30/85 
4,531,403 06/472,356 7/30/85 4,531,654 06/502,756 7/30/85 
4,531,405 06/467,876 7/30/85 4,531,656 06/487,561 7/30/85 
4,531,408 06/447 ,264 7/30/85 4,531,659 06/604, 125 7/30/85 
4,531,412 06/507,454 7/30/85 4,531,661 06/590,564 7/30/85 
4,531,416 06/541,139 7/30/85 4,531,662 06/496,055 7/30/85 
4,531,417 06/385 ,402 7/30/85 4,531,665 06/476,591 7/30/85 
4,531,423 06/539,452 7/30/85 4,531,678 06/486,775 7/30/85 
4,531,425 06/486,447 7/30/85 4,531,680 06/482,541 7/30/85 
4,531,427 06/579,446 7/30/85 4,531,682 06/662,017 7/30/85 
4,531,433 06/583,298 7/30/85 4,531,684 06/565,961 7/30/85 
4,531,438 06/607,145 7/30/85 4,531,687 06/549,556 7/30/85 
4,531,439 06/504,882 7/30/85 4,531,689 06/626,947 7/30/85 
4,531,440 06/360,823 7/30/85 4,531,691 06/556,074 7/30/85 
4,531,442 06/594,352 7/30/85 4,531,692 06/358,014 7/30/85 
4,531,445 06/548,977 7/30/85 4,531,695 06/57 1,456 7/30/85 
4,531,447 06/443,070 7/30/85 4,531,697 06/392,235 7/30/85 
4,531,449 06/43 1,572 7/30/85 4,531,698 06/402,305 7/30/85 
4,531,450 06/543,585 7/30/85 4,531,700 06/619,229 7/30/85 
4,531,454 06/640,657 7/30/85 4,531,709 06/557,309 7/30/85 
4,531,456 06/654,448 7/30/85 4,531,712 06/534,304 7/30/85 
4,531,457 06/616,401 7/30/85 4,531,718 06/642,257 7/30/85 
4,531,462 06/584,302 7/30/85 4,531,720 06/514,807 7/30/85 
4,531,463 06/544,977 7/30/85 4,531,722 06/630,700 7/30/85 
4,531,471 06/537,430 7/30/85 4,531,723 06/364,788 7/30/85 
4,531,475 06/599,258 7/30/85 4,531,724 06/569,295 7/30/85 
4,531,478 06/620,631 7/30/85 4,531,726 06/442,952 7/30/85 
4,531,479 06/590, 178 7/30/85 4,531,729 06/476,487 7/30/85 
4,531,481 06/618,390 7/30/85 4,531,730 06/476,766 7/30/85 
4,531,482 06/475,307 7/30/85 4,531,734 06/636, 109 7/30/85 
4,531,485 06/585,276 7/30/85 4,531,740 06/506,652 7/30/85 
4,531,503 06/581,535 7/30/85 4,531,745 06/434,409 7/30/85 
4,531,504 06/462,466 7/30/85 4,531,754 06/427,181 7/30/85 
4,531,507 06/600,121 7/30/85 4,531,755 06/309,018 7/30/85 
4,531,509 06/494,980 7/30/85 4,531,756 06/487,938 7/30/85 
4,531,510 06/563,304 7/30/85 4,531,761 06/479,149 7/30/85 
4,531,511 06/5 13,702 : 7/30/85 4,531,764 06/542,390 7/30/85 
4,531,512 06/567 ,964 7/30/85 4,531,766 06/298,023 7/30/85 
4,531,516 06/464,662 7/30/85 4,531,773 06/565,223 7/30/85 
4,531,526 06/527 ,376 7/30/85 4,531,775 06/588,157 7/30/85 
4,531,538 06/568,823 7/30/85 4,531,776 06/565,863 7/30/85 
4,531,542 06/525,400 7/30/85 4,531,779 06/460,594 7/30/85 
4,531,544 06/435,533 7/30/85 4,531,782 06/494,529 7/30/85 
4,531,548 06/557,572 7/30/85 4,531,790 06/548,757 7/30/85 
4,531,549 06/449,934 7/30/85 4,531,793 06/557,652 7/30/85 
4,531,550 06/515,176 7/30/85 4,531,797 06/466,199 7/30/85 
4,531,556 06/544,501 7/30/85 4,531,800 06/547,073 7/30/85 
4,531,559 06/586,873 7/30/85 4,531,802 06/604,792 7/30/85 
4,531,561 06/550,877 7/30/85 4,531,805 06/596,347 7/30/85 
4,531,569 06/470,780 7/30/85 4,531,812 06/473,862 7/30/85 
4,531,573 06/562,676 7/30/85 4,531,813 06/463,441 7/30/85 
4,531,575 06/294,189 7/30/85 4,531,814 06/435,062 7/30/85 
4,531,576 06/610,135 7/30/85 4,531,817 06/539,290 7/30/85 
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Patent Number Serial Number Issue Date 4,532,104 06/361,210 7/30/85 

4,532,107 06/593,535 7/30/85 
4,531,818 06/499,830 7/30/85 4,532,111 06/632,182 7/30/85 
4,531,819 06/584,149 7/30/85 4,532,112 06/612,256 7/30/85 
4,531,824 06/5 13,726 7/30/85 4,532,117 06/565,113 7/30/85 
4,531,829 06/526,813 7/30/85 4,532,121 06/622,401 7/30/85 
4,531,830 06/532,719 7/30/85 4,532,122 06/250,991 7/30/85 
4,531,833 06/411,533 7/30/85 4,532,123 06/466,500 7/30/85 
4,531,837 06/463,051 7/30/85 4,532,124 06/408,410 7/30/85 
4,531,842 06/547,246 7/30/85 4,532,129 06/605,873 7/30/85 
4,531,846 06/565,333 7/30/85 4,532,131 06/630,202 7/30/85 
4,531,852 06/47 1,784 7/30/85 4,532,133 06/497,673 7/30/85 
4,531,862 06/493,772 7/30/85 4,532,137 06/568,826 7/30/85 
4,531,863 06/575,350 7/30/85 4,532,140 06/476,934 7/30/85 
4,531,865 06/400,449 7/30/85 4,532,142 06/55 1,867 7/30/85 
4,531,866 06/424,611 7/30/85 4,532,144 06/503,145 7/30/85 
4,531,867 06/580,622 7/30/85 4,532,150 06/564,293 7/30/85 
4,531,869 06/616,632 7/30/85 4,532,156 06/536,058 7/30/85 
4,531,871 06/486,706 7/30/85 4,532,158 06/252,302 7/30/85 
4,531,879 06/527,697 7/30/85 4,532,161 06/598,774 7/30/85 
4,531,881 06/537,864 7/30/85 4,532,167 06/493,639 7/30/85 
4,531,885 06/464,518 7/30/85 4,532,171 06/557,814 7/30/85 
4,531,887 06/501 ,362 7/30/85 4,532,178 06/517,713 7/30/85 
4,531,897 06/570,174 7/30/85 4,532,181 06/48 ! 864 7/30/85 
4,531,907 06/657,249 7/30/85 4,532,183 06/541 ,409 7/30/85 
4,531,914 06/524,336 7/30/85 4,532,184 06/554,503 7/30/85 
4,531,917 06/595,984 7/30/85 4,532,185 06/608,388 7/30/85 
4,531,920 06/516,216 7/30/85 4,532,186 06/505,126 7/30/85 
4,531,923 06/430,768 7/30/85 4,532,187 06/650,589 7/30/85 
4,531,925 06/395,092 7/30/85 4,532,188 06/504,723 7/30/85 
4,531,927 06/532,910 7/30/85 4,532,191 06/625,038 7/30/85 
4,531,930 06/530,637 7/30/85 4,532,200 06/552,569 7/30/85 
4,531,944 06/489,691 7/30/85 4,532,201 06/603,074 7/30/85 
4,531,946 06/473,550 7/30/85 4,532,208 06/491 ,835 7/30/85 
4,531,948 06/619,978 7/30/85 4,532,212 06/624,570 7/30/85 
4,531,950 06/562,708 7/30/85 4,532,214 06/384,766 7/30/85 
4,531,956 06/433,810 7/30/85 4,532,217 06/599,596 7/30/85 
4,531,961 06/518,529 7/30/85 4,532,220 06/361 ,061 7/30/85 
4,531,962 06/616,879 7/30/85 4,532,222 06/477 ,552 7/30/85 
4,531,967 06/541 ,769 7/30/85 4,532,224 06/562,725 7/30/85 
4,531,970 06/555,096 7/30/85 4,532,226 06/568,461 7/30/85 
4,531,972 06/548,212 7/30/85 4,532,229 06/561,221 7/30/85 
4,531,973 06/510,926 7/30/85 4,532,231 06/579,645 7/30/85 
4,531,974 06/540,649 7/30/85 4,532,236 06/531,898 7/30/85 
4,531,980 06/546,074 7/30/85 4,532,237 06/635,954 7/30/85 
4,531,983 06/5 14,353 7/30/85 4,532,239 06/563,538 7/30/85 
4,531,986 06/662,394 7/30/85 4,532,242 06/490,842 7/30/85 
4,531,994 06/647 ,096 7/30/85 4,532,243 06/526,046 7/30/85 
4,531,997 06/561 ,684 7/30/85 4,532,246 06/563,496 7/30/85 
4,532,007 06/498 ,199 7/30/85 4,532,247 06/521 ,293 7/30/85 
4,532,009 06/48 1,287 7/30/85 4,532,250 06/554,498 7/30/85 
4,532,015 06/409,792 7/30/85 4,532,252 06/559,520 7/30/85 
4,532,021 06/606,527 7/30/85 4,532,254 06/476, 153 7/30/85 
4,532,023 06/585,431 7/30/85 4,532,257 06/556,473 7/30/85 
4,532,024 06/677,648 7/30/85 4,532,259 06/448,588 7/30/85 
4,532,025 06/618,508 7/30/85 4,532,261 06/666,802 7/30/85 
4,532,027 06/567 ,565 7/30/85 4,532,262 06/591 ,953 7/30/85 
4,532,029 06/603,031 7/30/85 4,532,267 06/580,518 7/30/85 
4,532,036 06/550,948 7/30/85 4,532,270 06/574,448 7/30/85 
4,532,038 06/492,156 7/30/85 4,532,272 06/625,750 7/30/85 
4,532,044 06/595,323 7/30/85 4,532,278 06/373,346 7/30/85 
4,532,046 06/526,026 7/30/85 4,532,287 06/609,483 7/30/85 
4,532,056 06/528,358 7/30/85 4,532,291 06/606,97 1 7/30/85 
4,532,058 06/345,861 7/30/85 4,532,295 06/625 ,672 7/30/85 
4,532,063 06/523,316 7/30/85 4,532,299 06/459,793 7/30/85 
4,532,065 06/270,772 7/30/85 4,532,301 06/668 ,060 7/30/85 
4,532,068 06/474,078 7/30/85 4,532,303 06/654,584 7/30/85 
4,532,069 06/564,865 7/30/85 4,532,305 06/637,697 7/30/85 
4,532,070 06/69 1,322 7/30/85 4,532,308 06/633,925 7/30/85 
4,532,072 06/551,204 7/30/85 4,532,313 06/642,251 7/30/85 
4,532,076 06/543,672 7/30/85 4,532,320 06/572,240 7/30/85 
4,532,078 06/599,949 7/30/85 4,532,326 06/537,085 7/30/85 
4,532,085 06/511,072 7/30/85 4,532,328 06/513,575 7/30/85 
4,532,092 06/496,557 7/30/85 4,532,329 06/535,461 7/30/85 
4,532,093 06/485,062 7/30/85 4,532,331 06/484, 123 7/30/85 
4,532,097 06/334,674 7/30/85 4,532,338 06/513,478 7/30/85 
4,532,098 06/557,633 7/30/85 4,532,340 06/545,988 7/30/85 
4,532,103 06/324,549 7/30/85 4,532,343 06/443,118 7/30/85 
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4,532,654 06/616,806 8/06/85 
4,532,345 06/529,570 7/30/85 4,532,655 06/565,377 8/06/85 
4,532,350 06/454,887 7/30/85 4,532,657 06/612,552 8/06/85 
4,532,351 06/388,966 7/30/85 4,532,659 06/568,944 8/06/85 
4,532,352 06/544,990 7/30/85 4,532,662 06/565,706 8/06/85 
4,532,353 06/504,909 7/30/85 4,532,665 06/593,645 8/06/85 
4,532,356 6/552,284 7/30/85 4,532,666 06/478,067 8/06/85 
4,532,360 06/570, 106 7/30/85 4,532,669 06/6!3,168 8/06/85 
4,532,361 06/620, 166 7/30/85 4,532,670 06/462,650 8/06/85 
4,532,362 06/581,401 7/30/85 4,532,671 06/5 12,563 8/06/85 
4,532,365 06/468,524 7/30/85 4,532,672 06/613,331 8/06/85 
4,532,366 06/467,178 7/30/85 4,532,674 06/373,579 8/06/85 
4,532,368 06/575,757 7/30/85 4,532,681 06/246,321 8/06/85 
4,532,380 06/608,824 7/30/85 4,532,682 06/531 ,699 8/06/85 
4,532,386 06/539,204 7/30/85 4,532,685 06/468,660 8/06/85 
4,532,395 06/534,007 7/30/85 4,532,691 06/447,593 8/06/85 
4,532,404 06/462,713 7/30/85 4,532,693 06/512,954 8/06/85 
4,532,405 06/554,512 7/30/85 4,532,694 06/507,846 8/06/85 
4,532,406 06/579,046 7/30/85 4,532,695 06/394,591 8/06/85 
4,532,413 06/434,847 7/30/85 4,532,699 06/555,163 8/06/85 
4,532,415 06/279,987 7/30/85 4,532,702 06/549,125 8/06/85 
4,532,428 06/437,750 7/30/85 4,532,704 06/548,810 8/06/85 
4,532,430 06/563,602 7/30/85 4,532,706 06/518,123 8/06/85 
4,532,433 06/405,713 7/30/85 4,532,707 06/445,415 8/06/85 
4,532,438 06/396, 142 7/30/85 4,532,708 06/598,667 8/06/85 
4,532,441 06/45 1,995 7/30/85 4,532,709 06/663,264 8/06/85 
4,532,442 06/435,205 7/30/85 4,532,710 06/637,701 8/06/85 
4,532,443 06/507,737 7/30/85 4,532,712 06/528,645 8/06/85 
4,532,444 06/491,413 7/30/85 4,532,713 06/5 18,928 8/06/85 
4,532,447 06/522,151 7/30/85 4,532,715 06/583,972 8/06/85 
4,532,453 06/553,483 7/30/85 4,532,716 06/546,819 8/06/85 
4,532,461 06/547,638 7/30/85 4,532,718 60/567 ,337 8/06/85 
4,532,463 06/461 ,094 7/30/85 4,532,719 06/586,957 8/06/85 
4,532,476 06/489,915 7/30/85 4,532,721 06/577,179 8/06/85 
4,532,477 06/565,185 7/30/85 4,532,725 06/632,595 8/06/85 
4,532,480 06/529,852 7/30/85 4,532,727 06/469,530 8/06/85 
4,532,482 06/494,396 7/30/85 4,532,728 06/575,653 8/06/85 
4,532,483 06/495,832 7/30/85 4,532,731 06/478,682 8/06/85 
4,532,490 06/497 ,004 7/30/85 4,532,735 ; 06/371,521 8/06/85 
4,532,491 06/424,718 7/30/85 4,532,736 06/432.633 8/06/85 
4,532,492 06/620,717 7/30/85 4,532,739 06/355.745 8/06/85 
4,532,497 06/458,018 7/30/85 4,532,743 06/462.616 8/06/85 
4,532,498 06/540,317 7/30/85 4,532,744 06/529.468 8/06/85 
4,532,500 06/414,426 7/30/85 4,532,747 06/459,326 8/06/85 
4,532,512 06/443,289 7/30/85 4,532,748 06/455,287 8/06/85 
4,532,513 06/296,699 7/30/85 4,532,754 06/486,942 8/06/85 
4,532,515 06/347 ,676 7/30/85 4,532,758 06/584,803 8/06/85 
4,532,523 06/474,197 7/30/85 4,532,762 06/400,580 8/06/85 
4,532,527 06/521,939 7/30/85 4,532,763 06/461,774 8/06/85 
4,532,545 06/527,100 7/30/85 4,532,770 06/625,241 8/06/85 
4,532,549 06/473,865 7/30/85 4,532,774 06/553,579 8/06/85 
4,532,553 06/703,443 7/30/85 4,532,775 06/512,573 8/06/85 
4,532,562 06/554,897 7/30/85 4,532,776 06/437,531 8/06/85 
4,532,564 06/302,864 7/30/85 4,532,777 06/497 ,267 8/06/85 
4,532,566 05/427,774 7/30/85 4,532,779 06/573,838 8/06/85 
4,532,569 06/476,368 7/30/85 4,532,782 06/596,615 8/06/85 
4,532,570 06/379,927 7/30/85 4,532,790 06/554,283 8/06/85 
4,532,579 06/600,018 7/30/85 4,532,795 06/602,712 8/06/85 
4,532,594 06/396,658 7/30/85 4,532,801 06/611,444 8/06/85 
4,532,596 06/437,049 7/30/85 4,532,805 06/615,070 8/06/85 
4,532,597 06/401 ,426 7/30/85 4,532,806 06/466,546 8/06/85 
4,532,600 06/367,788 7/30/85 4,532,807 06/537,609 8/06/85 
4,532,601 06/409,688 7/30/85 4,532,813 06/567,776 8/06/85 
4,532,602 06/355,807 7/30/85 4,532,814 06/512,935 8/06/85 
4,532,603 06/473,467 7/30/85 4,532,817 06/438,438 8/06/85 
4,532,617 06/428,320 7/30/85 4,532,822 06/422,872 8/06/85 
4,532,618 06/380,153 7/30/85 4,532,823 06/539,509 8/06/85 
4,532,625 06/542,635 7/30/85 4,532,824 06/456,295 8/06/85 
4,532,630 06/378,726 7/30/85 4,532,827 06/534,224 8/06/85 
4,532,631 06/432,806 7/30/85 4,532,828 06/27 1,628 8/06/85 
4,532,637 06/455,432 7/30/85 4,532,832 06/538,134 8/06/85 
4,532,638 06/400,996 7/30/85 4,532,833 06/573,332 8/06/85 
4,532,645 06/536,536 7/30/85 4,532,835 06/607,540 8/06/85 
4,532,646 06/504,905 7/30/85 4,532,836 06/516,778 8/06/85 
4,532,647 06/606,862 7/30/85 4,532,837 06/417,670 8/06/85 
4,532,650 06/494,762 7/30/85 4,532,849 06/561 ,686 8/06/85 
4,532,652 06/552,520 7/30/85 4,532,854 06/563,659 8/06/85 
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4,533,134 06/466,878 8/06/85 
4,532,863 06/44 1,676 8/06/85 4,533,138 06/384, 105 8/06/85 
4,532,864 06/47 1,803 8/06/85 4,533,140 06/48 1,337 8/06/85 
4,532,866 06/541 ,508 8/06/85 4,533,141 06/448,829 8/06/85 
4,532,871 06/580,413 8/06/85 4,533,143 06/628,386 8/06/85 
4,532,881 06/63 1,423 8/06/85 4,533,147 06/634,116 8/06/85 
4,532,882 06/425,399 8/06/85 4,533,148 06/657,620 8/06/85 
4,532,883 06/541 ,993 8/06/85 4,533,152 06/593,518 8/06/85 
4,532,885 06/668 ,587 8/06/85 4,533,153 06/414,308 . 8/06/85 
4,532,889 06/627,713 8/06/85 4,533,155 06/438,549 8/06/85 
4,532,892 06/606, 132 8/06/85 4,533,159 06/604,999 8/06/85 
4,532,894 06/595 ,307 8/06/85 4,533,165 06/572,959 8/06/85 
4,532,895 06/583,685 8/06/85 4,533,168 06/408,955 8/06/85 
4,532,897 06/619,498 8/06/85 4,533,171 06/474,963 8/06/85 
4,532,904 06/465,182 8/06/85 4,533,172 06/577,172 8/06/85 
4,532,909 06/593,497 8/06/85 4,533,173 06/488,859 8/06/85 
4,532,910 06/652,270 8/06/85 4,533,174 06/332,151 8/06/85 
4,532,915 06/500,639 8/06/85 4,533,176 06/5 16,208 8/06/85 
4,532,922 06/586,287 8/06/85 4,533,179 06/496,682 8/06/85 
4,532,923 06/519,754 8/06/85 4,533,180 06/634,181 8/06/85 
4,532,940 06/459,687 8/06/85 4,533,184 06/492,057 8/06/85 
4,532,949 06/427,358 8/06/85 4,533,189 06/544,157 8/06/85 
4,532,950 06/504,841 8/06/85 4,533,191 06/553,906 8/06/85 
4,532,952 06/378, 108 8/06/85 4,533,194 06/420,225 8/06/85 
4,532,953 06/512,859 8/06/85 4,533,201 06/596,972 8/06/85 
4,532,958 06/428,764 8/06/85 4,533,203 06/559,129 8/06/85 
4,532,969 06/534,342 8/06/85 4,533,206 06/619,867 8/06/85 
4,532,970 06/536,600 8/06/85 4,533,210 06/497 ,665 8/06/85 
4,532,976 06/620,314 8/06/85 4,533,215 06/446,292 8/06/85 
4,532,980 06/540,835 8/06/85 4,533,217 06/423,496 8/06/85 
4,532,981 06/500,935 8/06/85 4,533,235 06/452,867 8/06/85 
4,532,983 06/501,710 8/06/85 4,533,238 06/5 16,493 8/06/85 
4,532,985 06/459,474 8/06/85 4,533,242 06/425,202 8/06/85 
4,532,986 06/491,832 8/06/85 4,533,243 06/361 ,904 8/06/85 
4,532,988 06/533,061 8/06/85 4,533,247 06/410,741 8/06/85 
4,532,990 06/5 10,034 8/06/85 4,533,252 06/38 1,767 8/06/85 
4,532,991 06/592,375 8/06/85 4,533,263 06/535,762 8/06/85 
4,532,992 06/406,052 8/06/85 4,533,264 06/524,086 8/06/85 
4,532,994 06/517,176 8/06/85 4,533,266 06/661 ,870 8/06/85 
4,532,996 06/528,315 8/06/85 4,533,267 06/510,614 8/06/85 
4,532,998 06/537,072 8/06/85 4,533,269 06/575,943 8/06/85 
4,533,002 06/407,921 8/06/85 4,533,270 06/428,611 8/06/85 
4,533,003 06/587,490 8/06/85 4,533,272 06/554,409 8/06/85 
4,533,009 06/596,913 8/06/85 4,533,274 06/423,263 8/06/85 
4,533,017 06/576,723 8/06/85 4,533,281 06/54 1,962 8/06/85 
4,533,024 06/381,555 8/06/85 4,533,283 06/590,739 8/06/85 
4,533,034 06/407,182 8/06/85 4,533,284 06/564,353 8/06/85 
4,533,039 06/530,506 8/06/85 4,533,285 06/502,502 8/06/85 
4,533,040 06/62 1,967 8/06/85 4,533,287 06/569,691 8/06/85 
4,533,042 06/501 ,625 8/06/85 4,533,292 06/505,551 8/06/85 
4,533,043 06/482,121 8/06/85 4,533,294 06/506, 150 8/06/85 
4,533,044 06/632,382 8/06/85 4,533,310 06/402,552 8/06/85 
4,533,050 06/579, 166 8/06/85 4,533,315 06/580,325 8/06/85 
4,533,053 06/498,129 8/06/85 4,533,318 06/490,343 8/06/85 
4,533,054 06/457,675 8/06/85 4,533,320 06/634,455 8/06/85 
4,533,055 06/384,405 8/06/85 4,533,321 06/605,892 8/06/85 
4,533,056 06/579,506 8/06/85 4,533,329 06/624,735 8/06/85 
4,533,057 06/359,088 8/06/85 4,533,334 06/650,557 8/06/85 
4,533,066 06/434,267 8/06/85 4,533,335 06/472,021 8/06/85 
4,533,068 06/404,484 8/06/85 4,533,342 06/510,357 8/06/85 
4,533,074 06/565,483 8/06/85 4,533,343 06/612,572 8/06/85 
4,533,081 06/529,820 8/06/85 4,533,344 06/629,937 8/06/85 
4,533,083 06/474,675 8/06/85 4,533,346 06/411,473 8/06/85 
4,533,086 06/453,071 8/06/85 4,533,347 06/562,958 8/06/85 
4,533,087 06/521,494 8/06/85 4,533,349 06/439,739 8/06/85 
4,533,090 06/515,152 8/06/85 4,523,353 06/399,904 8/06/85 
4,533,092 06/614,954 8/06/85 4,533,357 06/487,184 8/06/85 
4,533,095 06/528,963 8/06/85 4,533,361 06/658,933 8/06/85 
4,533,099 06/423,288 8/06/85 4,533,362 06/628,150 8/06/85 
4,533,102 06/523,866 8/06/85 4,533,364 06/462,754 8/06/85 
4,533,104 06/533,359 8/06/85 4,533,365 06/512,032 8/06/85 
4,533,105 06/605,016 8/06/85 4,533,366 06/593,987 8/06/85 
4,533,112 06/540,519 8/06/85 4,533,367 06/396,297 8/06/85 
4,533,115 06/482,502 8/06/85 4,533,368 06/429,764 8/06/85 
4,533,120 06/588,729 8/06/85 4,533,374 06/540,478 8/06/85 
4,533,122 06/386,038 8/06/85 4,533,375 06/522,516 8/06/85 
4,533,123 06/607 ,494 8/06/85 4,533,381 06/65 1,556 8/06/85 
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4,533,598 06/553,196 8/06/85 
4,533,386 06/593,921 8/06/85 4,533,606 06/641 ,557 8/06/85 
4,533,387 06/53 1,402 8/06/85 4,533,613 06/530,313 8/06/85 
4,533,388 06/599, 138 8/06/85 4,533,619 06/531,807 8/06/85 
4,533,389 06/220,618 8/06/85 4,533,625 06/593,209 8/06/85 
4,533,390 06/537,793 8/06/85 4,533,627 06/515,311 8/06/85 
4,533,391 06/549,700 8/06/85 4,533,628 06/519,842 8/06/85 
4,533,397 06/598,178 8/06/85 4,533,632 06/406,039 8/06/85 
4,533,398 06/544,903 8/06/85 4,533,633 06/422,296 8/06/85 
4,533,399 06/484, 163 8/06/85 4,533,635 06/237,153 8/06/85 
4,533,401 06/520,343 8/06/85 4,533,636 06/526,496 8/06/85 
4,533,403 06/65 1,386 8/06/85 4,533,641 06/600,908 8/06/85 
4,533,405 06/593,659 8/06/85 4,533,643 06/629,025 8/06/85 
4,533,419 06/533,164 8/06/85 4,533,644 06/575,108 8/06/85 
4,533,426 06/435,611 8/06/85 4,533,646 06/613,941 8/06/85 
4,533,428 06/512,732 8/06/85 4,533,647 06/546,119 8/06/85 
4,533,432 06/507,148 8/06/85 4,533,656 06/513,290 8/06/85 
4,533,434 06/415,585 8/06/85 4,533,659 06/499,725 8/06/85 
4,533,439 06/499,071 8/06/85 4,533,660 06/320,407 8/06/85 
4,533,440 06/520,389 8/06/85 4,533,661 06/479,429 8/06/85 
4,533,441 06/595,449 8/06/85 4,533,666 06/506,933 8/06/85 
4,533,442 06/636,439 8/06/85 4,533,670 06/534,469 8/06/85 
4,533,443 06/543,574 8/06/85 4,533,671 06/433,603 8/06/85 
4,533,445 06/511,224 8/06/85 4,533,672 06/545,010 8/06/85 
4,533,447 06/503,916 8/06/85 4,533,681 06/468,912 8/06/85 
4,533,449 06/600,760 8/06/85 4,533,682 06/489,782 8/06/85 
4,533,453 06/355,313 8/06/85 4,533,684 06/564, 143 8/06/85 
4,533,454 06/305,822 8/06/85 4,533,685 06/517,442 8/06/85 
4,533,455 06/667 ,053 8/06/85 4,533,695 06/455,696 8/06/85 
4,533,459 06/642,383 8/06/85 4,533,699 06/615,211 8/06/85 
4,533,460 06/65 1,045 8/06/85 4,533,700 06/551,370 8/06/85 
4,533,462 06/568,761 8/06/85 4,533,702 06/623,823 8/06/85 
4,533,463 06/512,505 8/06/85 4,533,703 06/615,700 8/06/85 
4,533,464 06/498, 150 8/06/85 4,533,704 06/592,124 8/06/85 
4,533,467 06/608,827 8/06/85 4,533,709 06/655,408 8/06/85 
4,533,470 06/355,542 8/06/85 4,533,712 06/586,075 8/06/85 
4,533,472 06/556,192 8/06/85 4,533,720 06/531,788 8/06/85 
4,533,473 06/576,243 8/06/85 4,533,724 06/451,741 8/06/85 
4,533,477 06/536,476 8/06/85 4,533,728 06/619,487 8/06/85 
4,533,478 06/659,845 8/06/85 4,533,731 06/475,945 8/06/85 
4,533,479 06/544,800 8/06/85 4,533,732 06/538,016 8/06/85 
4,533,490 06/515,040 8/06/85 4,533,734 06/550,332 8/06/85 
4,533,494 06/465,691 8/06/85 4,533,735 06/495 ,977 8/06/85 
4,533,497 06/453,563 8/06/85 4,533,740 06/609 ,604 8/06/85 
4,533,502 06/468,619 8/06/85 4,533,747 06/472,772 8/06/85 
4,533,513 06/563,428 8/06/85 4,533,751 06/310,051 8/06/85 
4,533,515 06/592,727 8/06/85 4,533,752 06/643 ,442 8/06/85 
4,533,517 06/394,089 8/06/85 4,533,754 06/633,546 8/06/85 
4,533,520 06/627 ,302 8/06/85 4,533,756 06/548,909 8/06/85 
4,533,521 06/626,054 8/06/85 4,533,758 06/572,098 8/06/85 
4,533,523 06/569,264 8/06/85 4,533,760 06/643 ,649 8/06/85 
4,533,524 06/454,889 8/06/85 4,533,762 06/545,018 8/06/85 
4,533,525 06/533,695 8/06/85 4,533,770 06/627,553 8/06/85 
4,533,528 06/514,175 8/06/85 4,533,774 06/554,846 8/06/85 
4,533,532 06/626,652 8/06/85 4,533,775 06/488,286 8/06/85 
4,533,534 06/564, 144 8/06/85 4,533,791 06/346,219 8/06/85 
4,533,536 06/474,362 8/06/85 4,533,792 06/595,155 8/06/85 
4,533,537 06/519,958 8/06/85 4,533,797 06/618,264 8/06/85 
4,533,539 06/387,479 8/06/85 4,533,802 06/619,851 8/06/85 
4,533,554 06/471 ,457 8/06/85 4,533,803 06/542,865 8/06/85 
4,533,556 06/504,205 8/06/85 4,533,807 06/708, 102 8/06/85 
4,533,558 06/685,206 8/06/85 4,533,808 06/566,464 8/06/85 
4,533,559 06/488,984 8/06/85 4,533,814 06/462,475 8/06/85 
4,533,561 06/43 1,873 8/06/85 4,533,816 06/375,288 8/06/85 
4,533,563 06/578,659 8/06/85 4,533,818 06/466,842 8/06/85 
4,533,567 06/497,773 8/06/85 4,533,819 06/627,078 8/06/85 
4,533,569 06/559,510 8/06/85 4,533,829 06/511,592 8/06/85 
4,533,572 06/591,658 8/06/85 4,533,835 06/589,974 8/06/85 
4,533,574 06/650,759 8/06/85 4,533,838 06/446,307 8/06/85 
4,533,576 06/519,812 8/06/85 4,533,842 06/556,880 8/06/85 
4,533,577 06/563,739 8/06/85 4,533,860 06/660, 100 8/06/85 
4,533,582 06/515,327 8/06/85 4,533,865 06/465,117 8/06/85 
4,533,585 06/614,089 8/06/85 4,533,866 06/499,485 8/06/85 
4,533,586 06/587,374 8/06/85 4,533,867 06/410,798 8/06/85 
4,533,587 06/403,271 8/06/85 4,533,870 06/444,904 8/06/85 
4,533,588 06/646,800 8/06/85 4,533,875 06/389,133 8/06/85 
4,533,596 06/508,630 8/06/85 4,533,877 06/566,822 8/06/85 
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4,534,128 06/451,810 8/13/85 
4,533,878 06/478,150 8/06/85 4,534,129 06/547,534 8/13/85 
4,533,880 06/410,784 8/06/85 4,534,130 06/428,058 8/13/85 
4,533,881 06/414,749 8/06/85 4,534,132 06/524,547 8/13/85 
4,533,886 06/452,505 8/06/85 4,534,135 06/578,722 8/13/85 
4,533,889 06/560,903 8/06/85 4,534,137 06/455,201 8/13/85 
4,533,892 06/506,515 8/06/85 4,534,142 06/276,512 8/13/85 
4,533,896 06/555,339 8/06/85 4,534,143 06/544,717 8/13/85 
4,533,905 06/456,078 8/06/85 4,534,145 06/516,618 8/13/85 
4,533,912 06/470,176 8/06/85 4,534,146 06/503,605 8/13/85 
4,533,914 06/440,247 8/06/85 4,534,152 06/479,895 8/13/85 
4,533,918 06/338,456 8/06/85 4,534,154 06/493,429 8/13/85 
4,533,936 06/479,584 8/06/85 4,534,155 06/372,351 8/13/85 
4,533,941 06/458, 167 8/06/85 4,534,158 06/499,793 8/13/85 
4,533,943 06/511,385 8/06/85 4,534,166 06/500,651 8/13/85 
4,533,945 06/450,673 8/06/85 4,534,171 06/548,735 8/13/85 
4,533,950 06/478,157 8/06/85 4,534,173 06/435,182 8/13/85 
4,533,952 06/436,066 8/06/85 4,534,175 06/473,133 8/13/85 
4,533,954 06/55 1,990 8/06/85 4,534,176 06/593,948 8/13/85 
4,533,956 06/420,564 8/06/85 4,534,178 06/599,058 8/13/85 
4,533,957 06/526,588 8/06/85 4,534,179 06/657 ,612 8/13/85 
4,533,960 06/435,792 8/06/85 4,534,181 06/575,961 8/13/85 
4,533,962 06/405,591 8/06/85 4,534,184 06/596,031 8/13/85 
4,533,965 06/601,417 8/06/85 4,534,186 06/590,737 8/13/85 
4,533,971 06/495,102 8/06/85 4,534,187 06/648,931 8/13/85 
4,533,972 06/457,188 8/06/85 4,534,192 06/459,236 8/13/85 
4,533,975 06/565,685 8/06/85 4,534,197 06/615,038 8/13/85 
4,533,978 06/499,209 8/06/85 4,534,198 06/532,267 8/13/85 
4,533,984 06/414,973 8/06/85 4,534,200 06/597 ,537 8/13/85 
4,533,985 06/634,611 8/06/85 4,534,201 06/454,420 8/13/85 
4,533,991 06/454,226 8/06/85 4,534,202 06/518,917 8/13/85 
4,534,002 06/459,181 8/06/85 4,534,204 06/635,633 8/13/85 
4,534,003 06/295,721 8/06/85 4,534,205 06/620,789 8/13/85 
4,534,004 06/380,272 8/06/85 4,534,210 06/540,813 8/13/85 
4,534,005 06/376,819 8/06/85 4,534,211 06/529,179 8/13/85 
4,534,007 06/473,091 8/06/85 4,534,213 06/447,252 8/13/85 
4,534,008 06/486,311 8/06/85 4,534,214 06/535,507 8/13/85 
4,534,009 06/376,468 8/06/85 4,534,217 06/568,402 8/13/85 
4,534,014 06/505,951 8/06/85 4,534,219 06/552,973 8/13/85 
4,534,016 06/512,070 8/06/85 4,534,226 06/547,816 8/13/85 
4,534,020 06/313,037 8/06/85 4,534,229 06/478,254 8/13/85 
4,534,022 06/517,112 8/06/85 4,534,230 06/519,244 8/13/85 
4,534,028 06/556,812 8/06/85 4,534,232 06/577,435 8/13/85 
4,534,029 06/478,594 8/06/85 4,534,238 06/452,710 8/13/85 
4,534,035 06/521,713 8/06/85 4,534,242 06/584,168 8/13/85 
4,534,048 06/455,095 8/06/85 4,534,245 06/553,408 8/13/85 
4,534,050 06/448,162 8/06/85 4,534,249 06/384,546 8/13/85 
4,534,051 06/453,749 8/06/85 4,534,251 06/426,738 8/13/85 
4,534,053 06/369,806 8/06/85 4,534,256 06/434,812 8/13/85 
4,534,054 06/504,267 8/06/85 4,534,258 06/538,526 8/13/85 
4,534,057 06/452,613 8/06/85 4,534,259 06/461,756 8/13/85 
4,534,059 06/429,296 8/06/85 4,534,262 06/48 1,522 8/13/85 
4,534,067 06/491,872 8/13/85 4,534,264 06/482,588 8/13/85 
4,534,069 06/574,676 8/13/85 4,534,269 06/333,249 8/13/85 
4,534,078 06/543,143 8/13/85 4,534,272 06/676,880 8/13/85 
4,534,080 06/574,848 8/13/85 4,534,273 06/680,231 8/13/85 
4,534,087 06/557,059 8/13/85 4,534,277 06/524,441 8/13/85 
4,534,089 06/483,166 8/13/85 4,534,279 06/544,899 8/13/85 
4,534,092 06/281,910 8/13/85 4,534,285 06/556,222 8/13/85 
4,534,094 06/520,425 8/13/85 4,534,286 06/564,994 8/13/85 
4,534,095 06/550,300 8/13/85 4,534,288 06/375,374 8/13/85 
4,534,097 06/541 ,637 8/13/85 4,534,289 06/55 1,099 8/13/85 
4,534,099 06/65 1,838 8/13/85 4,534,292 06/562,851 8/13/85 
4,534,100 06/393,169 8/13/85 4,534,294 06/590,213 8/13/85 
4,534,101 06/343,376 8/13/85 4,534,297 06/446,369 8/13/85 
4,534,103 06/392,286 8/13/85 4,534,304 06/539,676 8/13/85 
4,534,106 06/539,086 8/13/85 4,534,306 06/503,905 8/13/85 
4,534,107 06/587,753 8/13/85 4,534,314 06/609,052 8/13/85 
4,534,109 06/533,460 8/13/85 4,534,316 06/61 1,203 8/13/85 
4,534,112 06/476,793 8/13/85 4,534,318 06/507,138 8/13/85 
4,534,114 06/598,082 8/13/85 4,534,324 06/533,452 8/13/85 
4,534,116 06/526,704 8/13/85 4,534,326 06/607,470 8/13/85 
4,534,117 06/485,239 8/13/85 4,534,332 06/415,944 8/13/85 
4,534,119 06/506,574 8/13/85 4,534,338 06/613,497 8/13/85 
4,534,120 06/547,872 8/13/85 4,534,343 06/574,340 8/13/85 
4,534,124 06/531,612 8/13/85 4,534,344 06/578,079 8/13/85 
4,534,126 06/590,803 8/13/85 4,534,353 06/478,448 8/13/85 
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4,534,621 06/379,719 8/13/85 
4,534,355 06/364,864 8/13/85 4,534,631 06/520,539 8/13/85 
4,534,361 06/437,689 8/13/85 4,534,635 06/551,124 8/13/85 
4,534,364 06/533,365 8/13/85 4,534,643 06/458 ,026 8/13/85 
4,534,365 06/597,043 8/13/85 4,534,647 06/438,868 8/13/85 
4,534,371 06/525,020 8/13/85 4,534,648 06/549,019 8/13/85 
4,534,382 06/588,175 8/13/85 4,534,656 06/502,618 8/13/85 
4,534,383 06/547 ,166 8/13/85 4,534,660 06/628,056 8/13/85 
4,534,384 06/449,863 8/13/85 4,534,664 06/487 ,694 8/13/85 
4,534,390 06/549,801 8/13/85 4,534,667 06/540,730 8/13/85 
4,534,394 06/494,200 8/13/85 4,534,668 06/613,270 8/13/85 
4,534,395 06/429,634 8/13/85 4,534,674 06/486,726 8/13/85 
4,534,396 06/522,361 8/13/85 4,534,676 06/564,525 8/13/85 
4,534,403 06/485,653 8/13/85 4,534,677 06/577,265 8/13/85 
4,534,405 06/656,559 9/24/85 4,534,679 06/667,139 8/13/85 
4,534,405 06/461 ,268 8/13/85 4,534,680 06/667 ,140 8/13/85 
4,534,408 06/458,746 8/13/85 4,534,683 06/572,463 8/13/85 
4,534,409 06/560,285 9/24/85 4,534,684 06/43 1,724 8/13/85 
4,534,421 06/405 ,937 8/13/85 4,534,685 06/451,152 8/13/85 
4,534,423 06/49 1,624 8/13/85 4,534,701 06/508,724 8/13/85 
4,534,424 06/594,605 8/13/85 4,534,709 06/602,243 8/13/85 
4,534,426 06/525,998 8/13/85 4,534,714 06/637,520 8/13/85 
4,534,427 06/517,000 8/13/85 4,534,718 06/627 ,968 8/13/85 
4,534,429 06/476,719 8/13/85 4,534,719 06/492,637 8/13/85 
4,534,433 06/533,130 8/13/85 4,534,729 06/536,748 8/13/85 
4,534,436 06/526,340 8/13/85 4,534,731 06/5 13,046 8/13/85 
4,534,437 06/530,818 8/13/85 4,534,735 06/517,618 8/13/85 
4,534,438 06/600,356 8/13/85 4,534,738 06/356,354 8/13/85 
4,534,440 06/550,674 8/13/85 4,534,745 06/576,867 8/13/85 
4,534,443 06/550, 154 8/13/85 4,534,746 06/416,000 8/13/85 
4,534,447 06/596,501 8/13/85 4,534,749 06/493 ,367 8/13/85 
4,534,449 06/532,016 8/13/85 4,534,752 06/599,216 8/13/85 
4,534,453 06/542,721 8/13/85 4,534,754 06/615,273 8/13/85 
4,534,455 06/524,668 8/13/85 4,534,755 06/468,562 8/13/85 
4,534,456 06/413,153 8/13/85 4,534,760 06/624,801 8/13/85 
4,534,458 06/342,255 8/13/85 4,534,761 06/539,622 8/13/85 
4,534,461 06/409,331 8/13/85 4,534,764 06/517,224 8/13/85 
4,534,463 06/554,894 8/13/85 4,534,769 06/504,413 8/13/85 
4,534,466 06/640,246 8/13/85 4,534,772 06/546,233 8/13/85 
4,534,469 06/547,838 8/13/85 4,534,774 06/643 ,937 8/13/85 
4,534,475 06/475,009 8/13/85 4,534,776 06/635,895 8/13/85 
4,534,477 06/583,886 8/13/85 4,534,780 06/475,549 8/13/85 
4,534,482 06/613,147 8/13/85 4,534,782 06/309,224 8/13/85 
4,534,483 06/455,805 8/13/85 4,534,784 06/638,078 8/13/85 
4,534,487 06/659,960 8/13/85 4,534,785 06/589,815 8/13/85 
4,534,489 06/609,464 8/13/85 4,534,788 06/538,261 8/13/85 
4,534,490 06/677 ,596 8/13/85 4,534,789 06/544,429 8/13/85 
4,534,493 06/519,875 8/13/85 4,534,793 06/442,172 8/13/85 
4,534,494 06/441,976 8/13/85 4,534,795 06/566,131 8/13/85 
4,534,500 06/449,821 8/13/85 4,534,803 06/543 ,616 8/13/85 
4,534,504 06/592,891 8/13/85 4,534,805 06/535,542 8/13/85 
4,534,514 06/532,289 8/13/85 4,534,807 06/593,958 8/13/85 
4,534,519 06/464,962 8/13/85 4,534,808 06/617,445 8/13/85 
4,534,521 06/650,332 8/13/85 4,534,810 06/574,836 8/13/85 
4,534,522 06/662,032 8/13/85 4,534,813 06/402,051 8/13/85 
4,534,530 06/591,166 8/13/85 4,534,814 06/510,921 8/13/85 
4,534,538 06/512,083 8/13/85 4,534,823 06/558,415 8/13/85 
4,534,540 06/570,449 8/13/85 4,534,829 06/459,198 8/13/85 
4,534,544 06/542,288 8/13/85 4,534,832 06/644,711 8/13/85 
4,534,546 06/554,341 8/13/85 4,534,836 06/479,276 8/13/85 
4,534,547 06/600,763 8/13/85 4,534,854 06/523,962 8/13/85 
4,534,552 06/516,050 8/13/85 4,534,855 06/454,740 8/13/85 
4,534,554 06/542,220 8/13/85 4,534,856 06/527,730 8/13/85 
4,534,555 06/549,272 8/13/85 4,534,857 06/679,655 8/13/85 
4,534,558 06/524,039 8/13/85 4,534,865 06/604,571 8/13/85 
4,534,559 06/433,469 8/13/85 4,534,866 06/467,528 8/13/85 
4,534,563 06/539,481 8/13/85 4,534,869 06/492,877 8/13/85 
4,534,564 06/515,379 8/13/85 4,534,871 06/370,514 8/13/85 
4,534,574 06/537,117 8/13/85 4,534,872 06/5 19,444 8/13/85 
4,534,578 06/442,781 8/13/85 4,534,887 06/516,233 8/13/85 
4,534,579 06/594,796 8/13/85 4,534,892 06/515,654 8/13/85 
4,534,597 06/534,585 8/13/85 4,534,893 06/432,407 8/13/85 
4,534,600 06/572,551 8/13/85 4,534,896 06/503 ,964 8/13/85 
4,534,606 06/626,351 8/13/85 4,534,898 06/515,422 8/13/85 
4,534,611 06/645,514 8/13/85 4,534,900 06/670,193 8/13/85 
4,534,612 06/520,722 8/13/85 4,534,907 06/415,522 8/13/85 
4,534,616 06/381 ,480 8/13/85 4,534,908 06/535,431 8/13/85 
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4,535,173 06/449,115 8/13/85 
4,534,909 06/660,087 8/13/85 4,535,176 06/615,014 8/13/85 
4,534,910 06/480, 153 8/13/85 = 4,535,177 06/551,448 8/13/85 
4,534,912 06/61 1,348 8/13/85 = 4,535,181 06/609,921 8/13/85 
4,534,923 06/548,453 8/13/85 4,535,185 06/531,713 8/13/85 
4,534,927 06/526,775 8/13/85 4,535,188 06/420,077 8/13/85 
4,534,930 06/584,515 8/13/85 4,535,190 06/592,598 8/13/85 
4,534,931 06/633,078 8/13/85 4,535,193 06/586,364 8/13/85 
4,534,935 06/569,268 8/13/85 4,535,196 06/439, 109 8/13/85 
4,534,938 06/640,916 8/13/85 = 4,535,197 06/597 ,673 8/13/85 
4,534,940 06/362,501 8/13/85 = 4,535,203 06/558,830 8/13/85 
4,534,941 06/327 ,372 8/13/85 4,535,204 06/398,803 8/13/85 
4,534,943 06/582,123 8/13/85 = 4,535,205 06/406,517 8/13/85 
4,534,947 06/606,939 8/13/85 = 4,535,210 06/601,418 8/13/85 
4,534,949 06/626,091 8/13/85 = 4,535,212 06/628,394 8/13/85 
4,534,956 06/589,911 8/13/85 = 4,535,215 06/542,345 8/13/85 
4,534,960 06/599,641 8/13/85 4,535,216 06/542,282 8/13/85 
4,534,961 06/312,934 8/13/85 = 4,535,218 06/435,444 8/13/85 
4,534,971 06/435,616 8/13/85 = 4,535,219 06/433,577 8/13/85 
4,534,973 06/635,962 8/13/85 4,535,220 06/430,381 8/13/85 
4,534,974 06/636, 192 8/13/85 = 4,535,221 06/510,275 8/13/85 
4,534,976 06/519,182 8/13/85 4,535,226 06/691 ,366 8/13/85 
4,534,978 06/633,085 8/13/85 4,535,234 06/306,606 8/13/85 
4,534,980 06/633,139 8/13/85 4,535,242 06/471,915 8/13/85 
4,534,986 06/558,968 8/13/85 = 4,535,245 06/602,625 8/13/85 
4,534,991 06/524,096 8/13/85 4,535,246 06/405,776 8/13/85 
4,534,995 06/597 ,090 8/13/85 = 4,535,247 06/512,483 8/13/85 
4,535,003 06/577 ,907 8/13/85 4,535,248 06/643,990 8/13/85 
4,535,004 06/473,600 8/13/85 = 4,535,250 06/615,210 8/13/85 
4,535,005 06/473,602 8/13/85 = 4,535,256 06/488,889 8/13/85 
4,535,006 06/540,966 8/13/85 4,535,258 06/408,846 8/13/85 
4,535,011 06/562,251 8/13/85 4,535,259 06/389,819 8/13/85 
4,535,012 06/537,735 8/13/85 4,535,260 06/660,540 8/13/85 
4,535,016 06/633,042 8/13/85 4,535,263 06/422,903 8/13/85 
4,535,023 06/500,724 8/13/85 4,535,266 06/490,639 8/13/85 
4,535,029 06/532,618 8/13/85 4,535,267 06/549,406 8/13/85 
4,535,033 06/640,712 8/13/85 = 4,535,273 06/641 ,633 8/13/85 
4,535,035 06/571 ,617 8/13/85 = 4,535,274 06/630,961 8/13/85 
4,535,036 06/617,217 8/13/85 4,535,283 06/485,631 8/13/85 
4,535,037 06/674,375 8/13/85 = 4,535,287 06/478,717 8/13/85 
4,535,038 06/612,222 8/13/85 = 4,535,289 06/377,640 8/13/85 
4,535,039 06/555,983 8/13/85 = 4,535,292 06/365,298 8/13/85 
4,535,044 06/492,959 8/13/85 4,535,296 06/397,254 8/13/85 
4,535,046 06/509,536 8/13/85 4,535,299 06/504,333 8/13/85 
4,535,047 06/482,097 8/13/85 4,535,300 06/504,334 8/13/85 
4,535,050 06/514,397 8/13/85 4,535,307 06/393,961 8/13/85 
4,535,055 06/612,001 8/13/85 4,535,309 06/58 1,160 8/13/85 
4,535,057 06/402,009 8/13/85 = 4,535,317 06/562,523 8/13/85 
4,535,075 06/506,830 8/13/85 = 4,535,322 06/519,258 8/13/85 
4,535,078 06/597,531 8/13/85 = 4,535,323 06/358,299 8/13/85 
4,535,080 06/525,799 8/13/85 4,535,324 06/397,538 8/13/85 
4,535,083 06/530,835 8/13/85 4,535,337 06/527,723 8/13/85 
4,535,085 06/480,131 8/13/85 = 4,535,345 06/505,641 8/13/85 
4,535,095 06/680, 183 8/13/85 = 4,535,352 06/600,805 8/13/85 
4,535,099 06/596,304 8/13/85 = 4,535,362 06/465,935 8/13/85 
4,535,101 06/596,299 8/13/85 4,535,364 06/320,029 8/13/85 
4,535,103 06/603,395 8/13/85 4,535,371 06/494,822 8/13/85 
4,535,107 06/532,931 8/13/85 = 4,535,376 06/358,608 8/13/85 
4,535,112 06/534,375 8/13/85 = 4,535,378 06/547,588 8/13/85 
4,535,115 06/642,519 8/13/85 4,535,392 06/576, 160 8/13/85 
4,535,117 06/548,049 8/13/85 = 4,535,397 06/558,318 8/13/85 
4,535,119 06/606,970 8/13/85 = 4,535,405 06/426,631 8/13/85 
4,535,122 06/655,544 8/13/85 4,535,412 06/319, 156 8/13/85 
4,535,129 06/348 ,464 8/13/85 4,535,414 06/352,795 8/13/85 
4,535,130 06/516,809 8/13/85 = 4,535,417 06/452,474 8/13/85 
4,535,135 06/544,807 8/13/85 = 4,535,422 06/506,688 8/13/85 
4,535,136 06/603,289 8/13/85 4,535,433 06/57 1,653 8/13/85 
4,535,138 06/438,904 8/13/85 = 4,535,438 06/407,734 8/13/85 
4,535,139 06/49 1,682 8/13/85 4,535,440 06/515,701 8/13/85 
4,535,148 06/636,645 8/13/85 4,535,442 06/487,871 8/13/85 
4,535,149 06/607,957 8/13/85 4,535,449 06/490,619 8/13/85 
4,535,151 06/610,935 8/13/85 4,535,453 06/453,858 8/13/85 
4,535,154 06/513,249 8/13/85 4,535,456 . 06/466,875 8/13/85 
4,535,158 06/533,538 8/13/85 4,535,460 06/576,093 8/13/85 
4,535,163 06/576,244 8/13/85 4,535,462 06/465,733 8/13/85 
4,535,167 06/497,301 8/13/85 4,535,466 06/521,803 8/13/85 
4,535,169 06/530,992 8/13/85 4,535,468 06/535,458 8/13/85 
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4,535,720 06/592,770 8/20/85 
4,535,472 06/439,345 8/13/85 4,535,724 06/637,113 8/20/85 
4,535,482 06/460,750 8/20/85 4,535,727 06/628,473 8/20/85 
4,535,488 06/43 1,490 8/20/85 4,535,734 06/473,421 8/20/85 
4,535,490 06/542,847 8/20/85 4,535,736 06/601 ,341 8/20/85 
4,535,493 06/604,731 8/20/85 4,535,738 06/621,823 8/20/85 
4,535,496 06/549,717 8/20/85 4,535,740 06/615,632 8/20/85 
4,535,498 06/485,041 8/20/85 4,535,742 06/595,189 8/20/85 
4,535,502 06/530,857 8/20/85 4,535,745 06/579,978 8/20/85 
4,535,503 06/621,887 8/20/85 4,535,746 06/683,338 8/20/85 
4,535,507 06/541 ,092 8/20/85 4,535,747 06/476,057 8/20/85 
4,535,508 06/595,364 8/20/85 4,535,748 06/644,613 8/20/85 
4,535,513 06/494,025 8/20/85 4,535,755 06/586,360 8/20/85 
4,535,517 06/538,732 8/20/85 4,535,756 06/565,131 8/20/85 
4,535,518 06/533,680 8/20/85 4,535,758 06/540, 137 8/20/85 
4,535,520 06/489,363 8/20/85 4,535,764 06/485,449 8/20/85 
4,535,526 06/456,983 8/20/85 4,535,766 06/463,644 8/20/85 
4,535,527 06/512,953 8/20/85 4,535,780 06/669, 136 8/20/85 
4,535,538 06/598,906 8/20/85 4,535,792 06/419,394 8/20/85 
4,535,541 06/593,693 8/20/85 4,535,801 06/482,809 8/20/85 
4,535,542 06/544,467 8/20/85 4,535,802 06/574,309 8/20/85 
4,535,543 06/533,009 8/20/85 4,535,803 06/590,947 8/20/85 
4,535,545 06/554,036 8/20/85 4,535,805 06/487,848 8/20/85 
4,535,549 06/548,207 8/20/85 4,535,813 06/662,510 8/20/85 
4,535,552 06/493,996 8/20/85 4,535,821 06/634,282 8/20/85 
4,535,554 06/524,061 8/20/85 4,535,826 06/527,422 8/20/85 
4,535,555 06/585,215 8/20/85 4,535,827 06/587,302 8/20/85 
4,535,557 06/35 1,366 8/20/85 4,535,828. 06/490,466 8/20/85 
4,535,559 06/515,475 8/20/85 4,535,830 06/528,019 8/20/85 
4,535,560 06/424,074 8/20/85 4,535,832 06/559,276 8/20/85 
4,535,563 06/550,041 8/20/85 4,535,833 06/521,970 8/20/85 
4,535,567 06/526,966 8/20/85 4,535,840 06/375,511 8/20/85 
4,535,568 06/553,046 8/20/85 4,535,844 06/515,416 8/20/85 
4,535,569 06/423 ,436 8/20/85 4,535,846 06/529,329 8/20/85 
4,535,570 06/49 1,645 8/20/85 4,535,847 06/490,806 8/20/85 
4,535,573 06/562,085 8/20/85 4,535,848 06/523,958 8/20/85 
4,535,576 06/594, 169 8/20/85 4,535,859 06/584,591 8/20/85 
4,535,585 06/587,660 8/20/85 4,535,872 06/420,889 8/20/85 
4,535,587 06/525,796 8/20/85 4,535,873 06/523,154 8/20/85 
4,535,589 06/620,543 8/20/85 4,535,874 . 06/520,628 8/20/85 
4,535,593 06/410,601 8/20/85 4,535,879 06/584,565 8/20/85 
4,535,594 06/601 ,882 8/20/85 4,535,884 06/569,750 8/20/85 
4,535,597 06/573,679 8/20/85 4,535,886 06/608,394 8/20/85 
4,535,603 06/627,137 8/20/85 4,535,891 06/525,751 8/20/85 
4,535,605 06/598,057 8/20/85 4,535,895 06/470,720 8/20/85 
4,535,616 06/483,113 8/20/85 4,535,897 06/529,728 8/20/85 
4,535,617 06/568,299 8/20/85 4,535,898 06/468,416 8/20/85 
4,535,620 06/522,791 8/20/85 4,535,900 06/488,240 8/20/85 
4,535,621 06/545,300 8/20/85 4,535,910 06/643,378 8/20/85 
4,535,627 06/480,690 8/20/85 4,535,911 06/607,797 8/20/85 
4,535,628 06/463,885 8/20/85 4,535,914 06/581,793 8/20/85 
4,535,633 06/620,296 8/20/85 4,535,916 06/483,616 8/20/85 
4,535,636 06/590,923 8/20/85 4,535,917 06/399, 197 8/20/85 
4,535,637 06/578,283 8/20/85 4,535,921 06/601,201 8/20/85 
4,535,641 06/386,272 8/20/85 4,535,929 06/533,434 8/20/85 
4,535,644 06/566,490 8/20/85 4,535,933 06/636,983 8/20/85 
4,535,645 06/478,318 8/20/85 4,535,934 06/607,424 8/20/85 
4,535,650 06/333,219 8/20/85 4,535,935 06/541 ,436 8/20/85 
4,535,651 06/645,480 8/20/85 4,535,939 06/540,570 8/20/85 
4,535,653 06/408, 135 8/20/85 4,535,940 06/517,633 8/20/85 
4,535,657 06/621,610 8/20/85 4,535,942 06/443,652 8/20/85 
4,535,659 06/547,922 8/20/85 4,535,943 06/644,644 8/20/85 
4,535,660 06/501 ,930 8/20/85 4,535,946 06/616,762 8/20/85 
4,535,664 06/623,233 8/20/85 4,535,949 06/619,826 8/20/85 
4,535,665 06/529,551 8/20/85 4,535,954 06/617,103 8/20/85 
4,535,666 06/495,935 8/20/85 4,535,956 06/647,369 8/20/85 
4,535,667 06/452,092 8/20/85 4,535,958 06/448,966 8/20/85 
4,535,677 06/512,452 8/20/85 4,535,960 06/507,650 8/20/85 
4,535,689 06/525,519 8/20/85 4,535,961 06/355,409 8/20/85 
4,535,692 06/572,583 8/20/85 4,535,966 06/422,968 8/20/85 
4,535,693 06/5 16,326 8/20/85 4,535,969 06/349,756 8/20/85 
4,535,695 06/555,485 8/20/85 4,535,970 06/565,290 8/20/85 
4,535,696 06/527,866 8/20/85 4,535,972 06/549,846 8/20/85 
4,535,698 06/548,902 8/20/85 4,535,980 06/563,992 8/20/85 
4,535,699 06/414,805 8/20/85 4,535,981 06/549,815 8/20/85 
4,535,705 06/522,405 8/20/85 4,535,984 06/515,778 8/20/85 
4,535,707 06/370,918 8/20/85 4,535,985 06/515,302 8/20/85 
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4,536,212 06/523,873 8/20/85 
4,535,986 06/418,968 8/20/85 4,536,216 06/491 ,979 8/20/85 
4,535,987 06/643,154 8/20/85 4,536,217 06/537,151 8/20/85 
4,535,993 06/615,651 8/20/85 4,536,220 06/562,738 8/20/85 
4,535,994 06/487,101 8/20/85 4,536,224 06/630,302 8/20/85 
4,535,997 06/697,144 8/20/85 4,536,225 06/636,599 8/20/85 
4,536,002 06/539,490 8/20/85 4,536,227 06/560,046 8/20/85 
4,536,004 06/400,116 8/20/85 4,536,232 06/550,496 8/20/85 
4,536,005 06/473,136 8/20/85 4,536,234 06/617,447 8/20/85 
4,536,006 06/458,909 8/20/85 4,536,243 06/552,057 8/20/85 
4,536,015 06/47 1,882 8/20/85 4,536,246 06/423,669 8/20/85 
4,536,019 06/457,405 8/20/85 4,536,260 06/609,971 8/20/85 
4,536,020 06/352,926 8/20/85 4,536,266 06/558,796 8/20/85 
4,536,022 06/508,009 8/20/85 4,536,268 06/588,264 8/20/85 
4,536,026 06/522,503 8/20/85 4,536,272 06/610,802 8/20/85 
4,536,028 06/488,993 8/20/85 4,536,277 06/583,150 8/20/85 
4,536,035 06/621,294 8/20/85 4,536,278 06/583,321 8/20/85 
4,536,036 06/664,744 8/20/85 4,536,279 06/572,040 8/20/85 
4,536,037 06/514,957 8/20/85 4,536,282 06/616,883 8/20/85 
4,536,041 06/490,962 8/20/85 4,536,285 06/612,374 8/20/85 
4,536,042 06/623,450 8/20/85 4,536,287 06/601,781 8/20/85 
4,536,044 06/223,971 8/20/85 4,536,294 06/477,908 8/20/85 
4,536,048 06/493,498 8/20/85 4,536,295 06/541 ,736 8/20/85 
4,536,051 06/435,361 8/20/85 4,536,300 06/555,284 8/20/85 
4,536,053 06/525,636 8/20/85 4,536,301 06/521,282 8/20/85 
4,536,055 06/543,554 8/20/85 4,536,306 06/561,410 8/20/85 
4,536,059 06/543,423 8/20/85 4,536,312 06/591,648 8/20/85 
4,536,064 06/576,843 8/20/85 4,536,313 06/588,817 8/20/85 
4,536,065 06/426,886 8/20/85 4,536,332 06/549,056 8/20/85 
4,536,079 06/526,922 8/20/85 4,536,333 06/643,248 8/20/85 
4,536,080 06/524,612 8/20/85 4,536,342 06/658,047 8/20/85 
4,536,081 06/464,853 8/20/85 4,536,344 06/549,339 8/20/85 
4,536,082 06/433,437 8/20/85 4,536,349 06/426,527 8/20/85 
4,536,086 06/442,940 8/20/85 4,536,350 06/532,273 8/20/85 
4,536,088 06/419,257 8/20/85 4,536,354 06/560,094 8/20/85 
4,536,090 06/462,994 8/20/85 4,536,355 06/599,044 8/20/85 
4,536,094 06/559,224 8/20/85 4,536,363 06/558,956 8/20/85 
4,536,095 06/650,011 8/20/85 4,536,372 06/599,204 8/20/85 
4,536,098 06/652,157 8/20/85 4,536,375 06/543,075 8/20/85 
4,536,101 06/595,430 8/20/85 4,536,377 06/639,280 8/20/85 
4,536,103 06/523,743 8/20/85 4,536,381 06/563,478 8/20/85 
4,536,107 06/527,590 8/20/85 4,536,382 06/563,479 8/20/85 
4,536,111 06/385,906 8/20/85 4,536,383 06/657 ,326 8/20/85 
4,536,112 06/499,150 8/20/85 4,536,384 .06/598,365 8/20/85 
4,536,114 06/510,137 8/20/85 4,536,387 06/466, 190 8/20/85 
4,536,119 06/425,611 8/20/85 4,536,391 06/551,841 8/20/85 
4,536,121 06/487,654 8/20/85 4,536,394 06/488,637 8/20/85 
4,536,124 06/425,653 8/20/85 4,536,402 06/676,067 8/20/85 
4,536,129 06/621,275 8/20/85 4,536,406 06/587,478 8/20/85 
4,536,133 06/592,475 8/20/85 4,536,413 06/609,639 8/20/85 
4,536,135 06/424,206 8/20/85 4,536,420 06/558,306 8/20/85 
4,536,137 06/429,177 8/20/85 4,536,422 06/586,617 8/20/85 
4,536,139 06/501,792 8/20/85 4,536,424 06/575,534 8/20/85 
4,536,142 06/549,896 8/20/85 4,536,427 06/593,130 8/20/85 
4,536,145 06/607,516 8/20/85 4,536,441 06/618,990 8/20/85 
4,536,148 06/624,560 8/20/85 4,536,449 06/644,359 8/20/85 
4,536,150 06/551,041 8/20/85 4,536,451 06/566,070 8/20/85 
4,536,153 06/468,876 8/20/85 4,536,453 06/488,591 8/20/85 
4,536,154 06/619,336 8/20/85 4,536,461 06/620,967 8/20/85 
4,536,160 06/653,066 8/20/85 4,536,462 06/554,273 8/20/85 
4,536,161 06/599,410 8/20/85 4,536,463 06/562,308 8/20/85 
4,536,162 06/482,374 8/20/85 4,536,464 06/550,420 8/20/85 
4,536,164 06/621,197 8/20/85 4,536,468 06/606,609 8/20/85 
4,536,170 06/613.820 8/20/85 4,536,476 06/507,852 8/20/85 
4,536,172 06/58 1,645 8/20/85 4,536,477 06/524,070 8/20/85 
4,536,173 06/469,217 8/20/85 4,536,478 06/597,129 8/20/85 
4,536,174 06/453,119 8/20/85 4,536,486 06/480,640 8/20/85 
4,536,177 06/639,671 8/20/85 4,536,488 06/620,572 8/20/85 
4,536,180 06/5 16,038 8/20/85 4,536,494 06/608,796 8/20/85 
4,536,183 06/597,971 8/20/85 4,536,502 06/463,055 8/20/85 
4,536,184 06/550,828 8/20/85 4,536,505 06/495,370 8/20/85 
4,536,188 06/636,281 8/20/85 4,536,506 06/443,557 8/20/85 
4,536,189 06/604,768 8/20/85 4,536,507 06/396,452 8/20/85 
4,536,202 06/558,681 8/20/85 4,536,508 06/467,896 8/20/85 
4,536,203 06/602,035 8/20/85 4,536,510 06/516,221 8/20/85 
4,536,206 06/541,841 8/20/85 4,536,512 06/433,339 8/20/85 
4,536,208 06/651,555 8/20/85 4,536,515 06/446,908 8/20/85 
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Patent Number Serial Number Issue Date 4,536,770 06/538,321 8/20/85 
4,536,771 06/474,194 8/20/85 
4,536,520 06/619,518 8/20/85 4,536,775 06/561 ,489 8/20/85 
4,536,524 06/388,564 8/20/85 4,536,790 06/444,614 8/20/85 
4,536,526 06/3 17,667 8/20/85 4,536,792 06/554,843 8/20/85 
4,536,527 06/607,833 8/20/85 4,536,793 06/456,851 8/20/85 
4,536,532 06/568,940 8/20/85 4,536,803 06/507,471 8/20/85 
4,536,549 06/524,114 8/20/85 4,536,824 06/479,222 8/20/85 
4,536,552 06/537,192 8/20/85 4,536,827 06/575,259 8/20/85 
4,536,554 06/582,362 8/20/85 4,536,828 06/576,765 8/20/85 
4,536,556 06/548,769 8/20/85 4,536,829 06/561 ,857 8/20/85 
4,536,560 06/645,333 8/20/85 4,536,830 06/634,596 8/20/85 
4,536,561 06/627,972 8/20/85 4,536,832 06/608,390 8/20/85 
4,536,562 06/688,832 8/20/85 4,536,833 06/600,469 8/20/85 
4,536,565 06/641,143 8/20/85 4,536,839 06/363,589 8/20/85 
4,536,571 06/484,874 8/20/85 4,536,846 06/420,506 8/20/85 
4,536,574 06/559,147 8/20/85 4,536,855 06/452,596 8/20/85 
4,536,575 06/673,283 8/20/85 4,536,861 06/583,644 8/20/85 
4,536,579 06/583,387 8/20/85 4,536,867 06/600,724 8/20/85 
4,536,583 06/519,371 8/20/85 4,536,877 06/459,897 8/20/85 
4,536,584 06/538,245 8/20/85 4,536,880 06/523,561 8/20/85 
4,536,587 06/493,910 8/20/85 4,536,881 06/545,608 8/20/85 
4,536,591 06/464,242 8/20/85 4,536,883 06/445,596 8/20/85 - 
4,536,594 06/540,118 8/20/85 4,536,884 06/420,558 8/20/85 
4,536,601 06/535,284 8/20/85 4,536,889 06/587,664 8/27/85 
4,536,603 06/564,643 8/20/85 4,536,890 06/58 1,691 8/27/85 
4,536,604 06/589,805 8/20/85 4,536,891 06/411,335 8/27/85 
4,536,611 06/706,860 8/20/85 4,536,893 06/669,052 8/27/85 
4,536,613 06/430,475 8/20/85 4,536,902 06/423,642 8/27/85 
4,536,618 06/541,986 8/20/85 4,536,906 06/489,386 8/27/85 
4,536,622 06/426,359 8/20/85 4,536,913 06/631,813 8/27/85 
4,536,623 06/503,947 8/20/85 4,536,916 06/542,730 8/27/85 
4,536,624 06/457 ,663 8/20/85 4,536,934 06/528,734 8/27/85 
4,536,625 06/599,801 8/20/85 4,536,936 06/572,273 8/27/85 
4,536,633 06/558,708 8/20/85 4,536,937 06/339,635 8/27/85 
4,536,634 06/453,570 8/20/85 4,536,942 06/658,066 8/27/85 
4,536,635 06/531,053 8/20/85 4,536,948 06/602,793 8/27/85 
4,536,640 06/398,151 8/20/85 4,536,954 06/535,292 8/27/85 
4,536,644 06/680,389 8/20/85 4,536,956 06/414,159 8/27/85 
4,536,645 06/599,829 8/20/85 4,536,964 06/535,216 8/27/85 
4,536,648 06/635,690 8/20/85 4,536,965 06/548,322 8/27/85 
4,536,649 06/438,846 8/20/85 4,536,966 06/625,653 8/27/85 
4,536,650 06/461,137 8/20/85 4,536,971 06/582,719 8/27/85 
4,536,651 06/474,852 8/20/85 4,536,973 06/627,648 8/27/85 
4,536,655 06/527,366 8/20/85 4,536,975 06/595,415 8/27/85 
4,536,659 06/533,862 8/20/85 4,536,979 06/314,675 8/27/85 
4,536,670 06/330,723 8/20/85 4,536,982 06/544,009 8/27/85 
4,536,674 06/623,104 8/20/85 4,536,984 06/580,422 8/27/85 
4,536,676 06/536,732 8/20/85 4,536,985 06/524,752 8/27/85 
4,536,677 06/549,407 8/20/85 4,536,986 06/574,396 127185 
4,536,678 06/48 1,203 8/20/85 4,536,987 06/536,657 8/27/85 
4,536,679 06/439,145 8/20/85 4,536,989 06/614,238 (27/85 
4,536,680 06/652,249 8/20/85 4,536,990 06/378,681 8/27/85 
4,536,683 06/507,704 8/20/85 4,536,991 06/5 14,505 8/27/85 
4,536,686 06/634,561 8/20/85 4,536,996 06/467 ,257 8/27/85 
4,536,687 06/564,803 8/20/85 4,537,001 06/496,8 16 8/27/85 
4,536,690 06/435,212 8/20/85 4,537,009 06/418,118 8/27/85 
4,536,691 06/535,948 8/20/85 4,537,014 06/375,910 8/27/85 
4,536,693 06/414,105 8/20/85 4,537,015 06/529,113 8/27/85 
4,536,698 06/526,481 8/20/85 4,537,017 06/497,385 8/27/85 
4,536,707 06/420,247 8/20/85 4,537,022 06/634,131 8/27/85 
4,536,708 06/640,203 8/20/85 4,537,026 06/654,520 8/27/85 
4,536,709 06/645,533 8/20/85 4,537,034 06/620,501 8/27/85 
4,536,717 06/538,291 8/20/85 4,537,036 06/654,725 8/27/85 
4,536,721 06/597,879 8/20/85 4,537,037 06/666,742 8/27/85 
4,536,722 06/39 1,229 8/20/85 4,537,043 06/612,583 8/27/85 
4,536,725 06/436,038 8/20/85 4,537,044 06/690,778 8/27/85 
4,536,726 06/551,991 8/20/85 4,537,045 06/679,512 8/27/85 
4,536,727 06/616,653 8/20/85 4,537,056 06/557,052 8/27/85 
4,536,731 06/423,920 8/20/85 4,537,060 06/562,921 8/27/85 
4,536,741 06/552,430 8/20/85 4,537,064 06/542,957 8/27/85 
4,536,742 06/441,972 8/20/85 4,537,065 06/575,996 8/27/85 
4,536,746 06/428,781 /20/85 4,537,069 06/619,828 8/27/85 
4,536,748 06/489,355 8/20/85 4,537,070 06/526,878 8/27/85 
4,536,753 06/404,406 8/20/85 4,537,072 06/557,356 8/27/85 
4,536,764 06/427,332 8/20/85 4,537,075 06/616,780 8/27/85 
4,536,767 06/476,354 8/20/85 4,537,077 06/578,055 8/27/85 
4,536,768 06/489,993 8/20/85 4,537,085 06/460, 109 8/27/85 
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4,537,331 06/506,362 8/27/85 
4,537,088 06/387,692 8/27/85 4,537,336 06/616,696 8/27/85 
4,537,096 06/584,145 8/27/85 4,537,339 06/622,256 8/27/85 
4,537,097 06/566,607 8/27/85 4,537,341 06/637,118 8/27/85 
4,537,098 06/616,570 8/27/85 4,537,342 06/545,217 8/27/85 
4,537,099 06/485,276 8/27/85 4,537,344 06/654,529 8/27/85 
4,537,101 06/560,240 8/27/85 4,537,347 06/585,336 8/27/85 
4,537,102 06/463,592 8/27/85 4,537,349 06/628,213 8/27/85 
4,537,104 06/440,418 8/27/85 4,537,358 06/423,769 8/27/85 
4,537,106 06/524,539 8/27/85 4,537,359 06/535,696 8/27/85 
4,537,107 06/613,854 8/27/85 4,537,360 06/496,521 8/27/85 
4,537,109 06/570,906 8/27/85 4,537,361 06/529,159 8/27/85 
4,537,111 06/524,531 8/27/85 4,537,363 06/646,394 8/27/85 
4,537,112 06/577 ,678 8/27/85 4,537,365 06/395,533 8/27/85 
4,537,116 06/614,317 8/27/85 4,537,366 06/5 13,544 8/27/85 
4,537,122 06/653,638 8/27/85 4,537,369 06/540,973 8/27/85 
4,537,124 06/574,716 8/27/85 4,537,371 06/412,827 8/27/85 
4,537,125 06/623,959 8/27/85 4,537,372 06/492,233 8/27/85 
4,537,128 06/543,609 8/27/85 4,537,376 06/539,321 8/27/85 
4,537,130 06/588 ,664 8/27/85 4,537,377 06/676,572 8/27/85 
4,537,134 06/696,844 8/27/85 4,537,380 06/502,488 8/27/85 
4,537,136 06/460,788 8/27/85 4,537,388 06/378,215 8/27/85 
4,537,137 06/353,842 8/27/85 4,537,392 06/617,892 8/27/85 
4,537,141 06/617,734 8/27/85 4,537,395 06/547,846 8/27/85 
4,537,143 06/394,687 8/27/85 4,537,397 06/445,825 8/27/85 
4,537,144 06/458,310 8/27/85 4,537,400 06/627,526 8/27/85 
4,537,145 06/587,247 8/27/85 4,537,401 06/564,564 8/27/85 
4,537,147 06/646,045 8/27/85 4,537,406 06/489,244 8/27/85 
4,537,148 06/625,529 8/27/85 4,537,408 06/598 ,948 8/27/85 
4,537,161 06/558,296 8/27/85 4,537,409 06/592,182 8/27/85 
4,537,162 06/453,035 8/27/85 4,537,411 06/531,746 8/27/85 
4,537,163 06/558,639 8/27/85 4,537,412 06/638,121 8/27/85 
4,537,166 06/536,253 8/27/85 4,537,413 06/492,631 8/27/85 
4,537,176 06/458,962 8/27/85 4,537,415 06/583,407 8/27/85 
4,537,178 06/562,437 8/27/85 4,537,416 06/580, 197 8/27/85 
4,537,180 06/642,751 8/27/85 4,537,417 06/545,480 8/27/85 
4,537,188 06/460,652 8/27/85 4,537,419 06/557,207 8/27/85 
4,537,192 06/388,210 8/27/85 4,537,423 06/406,934 8/27/85 
4,537,195 06/403,497 8/27/85 4,537,424 06/43 1,605 8/27/85 
4,537,200 06/512,191 8/27/85 4,537,427 06/311,533 8/27/85 
4,537,202 06/412,576 8/27/85 4,537,430 06/590,656 8/27/85 
4,537,213 06/644,616 8/27/85 4,537,431 06/492,383 8/27/85 
4,537,214 06/672,696 8/27/85 4,537,434 06/606,01 1 8/27/85 
4,537,216 06/630,536 8/27/85 4,537,438 06/709,485 8/27/85 
4,537,218 06/579,853 8/27/85 4,537,441 06/504,867 8/27/85 
4,537,219 06/539,797 8/27/85 4,537,443 06/539,969 8/27/85 
4,537,221 06/603,456 8/27/85 4,537,445 06/513,062 8/27/85 
4,537,222 06/591,544 8/27/85 4,537,446 06/520, 140 8/27/85 
4,537,227 06/369,667 8/27/85 4,537,449 06/482,978 8/27/85 
4,537,229 06/532,519 8/27/85 4,537,454 06/5 16,626 8/27/85 
4,537,236 06/561 ,992 8/27/85 4,537,457 06/697,689 8/27/85 
4,537,243 06/550,253 8/27/85 4,537,458 06/528,624 8/27/85 
4,537,247 06/480,949 8/27/85 4,537,460 06/604,851 8/27/85 
4,537,248 06/497,863 8/27/85 4,537,461 06/402,684 8/27/85 
4,537,249 06/230,554 8/27/85 4,537,464 06/506,595 8/27/85 
4,537,254 06/628,010 8/27/85 4,537,465 06/501,504 8/27/85 
4,537,255 06/506,739 8/27/85 4,537,466 06/466,683 8/27/85 
4,537,260 06/484, 190 8/27/85 4,537,478 06/571,924 8/27/85 
4,537,262 06/504,414 8/27/85 4,537,481 06/438,165 8/27/85 
4,537,263 06/372,237 8/27/85 4,537,482 06/566,665 8/27/85 
4,537,266 06/567,032 8/27/85 4,537,490 06/617,047 8/27/85 
4,537,269 06/429,789 8/27/85 4,537,495 06/510,123 8/27/85 
4,537,270 06/498,278 8/27/85 4,537,500 06/571,996 8/27/85 
4,537,273 06/496,127 8/27/85 4,537,501 06/581,049 8/27/85 
4,537,274 06/660,824 8/27/85 4,537,504 06/342,065 8/27/85 
4,537,276 06/648,805 8/27/85 4,537,505 06/407 ,097 8/27/85 
4,537,278 06/658,214 8/27/85 4,537,506 06/433,760 8/27/85 
4,537,280 06/592,818 8/27/85 4,537,507 06/434,905 8/27/85 
4,537,286 06/540,069 8/27/85 4,537,509 06/356,328 8/27/85 
4,537,288 06/528,396 8/27/85 4,537,512 06/532,174 8/27/85 
4,537,289 06/389,739 8/27/85 4,537,516 06/424,601 8/27/85 
4,537,292 06/568,528 8/27/85 4,537,517 06/543,053 8/27/85 
4,537,294 06/463,849 8/27/85 4,537,521 06/545,812 8/27/85 
4,537,296 06/633,715 8/27/85 4,537,524 06/599 ,329 8/27/85 
4,537,298 06/464,933 8/27/85 4,537,525 06/640,638 8/27/85 
4,537,313 06/583,722 8/27/85 4,537,531 06/387,814 8/27/85 
4,537,327 06/650,050 8/27/85 4,537,535 06/391 ,288 8/27/85 
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4,537,826 06/502,322 8/27/85 
4,537,539 06/670,672 8/27/85 4,537,828 06/522,929 8/27/85 
4,537,544 06/47 1,492 8/27/85 4,537,834 06/598,777 8/27/85 
4,537,545 06/494,967 8/27/85 4,537,853 06/581,723 8/27/85 
4,537,547 06/421,426 8/27/85 4,537,875 06/565,557 8/27/85 
4,537,548 06/560,242 8/27/85 4,537,876 06/556,032 8/27/85 
4,537,552 06/535,951 8/27/85 4,537,881 06/627,596 8/27/85 
4,537,557 06/371,197 8/27/85 4,537,884 06/457,184 8/27/85 
4,537,562 06/582,896 8/27/85 4,537,889 06/606,806 8/27/85 
4,537,563 06/484,870 8/27/85 4,537,890 06/554,497 8/27/85 
4,537,568 06/674,479 8/27/85 4,537,891 06/537,457 (27/85 
4,537,573 06/566,808 8/27/85 4,537,899 06/526,694 8/27/85 
4,537,574 06/478,243 8/27/85 4,537,901 06/620,564 8/27/85 
4,537,575 06/684,151 8/27/85 4,537,903 06/541,200 8/27/85 
4,537,583 06/468,012 8/27/85 4,537,904 06/518,227 (27/85 
4,537,594 06/630,763 8/27/85 4,537,906 06/446,909 8/27/85 
4,537,596 06/65 1,003 8/27/85 4,537,908 06/425,138 8/27/85 
4,537,603 06/666,662 8/27/85 4,537,909 06/584,374 8/27/85 
4,537,607 06/636,265 8/27/85 4,537,910 06/550,338 8/27/85 
4,537,608 06/552,275 8/27/85 4,537,917 06/703,632 8/27/85 
4,537,609 06/616,864 8/27/85 4,537,920 06/524,402 8/27/85 
4,537,610 06/613,847 8/27/85 4,537,922 06/55 1,622 8/27/85 
4,537,611 06/607 ,264 8/27/85 4,537,926 06/597,671 8/27/85 
4,537,613 06/397,177 8/27/85 4,537,928 06/559, 135 8/27/85 
4,537,615 06/502,921 8/27/85 4,537,931 06/550,844 8/27/85 
4,537,617 06/645,770 8/27/85 4,537,932 06/636,052 8/27/85 
4,537,620 06/626,844 8/27/85 4,537,933 06/541,399 8/27/85 
4,537,621 06/481,100 8/27/85 4,537,934 06/275,016 8/27/85 
4,537,624 06/586,380 8/27/85 4,537,946 06/675,906 8/27/85 
4,537,625 06/588,014 8/27/85 4,537,948 06/582,711 8/27/85 
4,537,627 06/599,098 8/27/85 4,537,956 06/554,506 8/27/85 
4,537,629 06/642,256 8/27/85 4,537,958 06/626,513 8/27/85 
4,537,633 06/503,107 8/27/85 4,537,965 06/637,354 8/27/85 
4,537,639 06/531,463 8/27/85 4,537,966 06/564,540 8/27/85 
4,537,645 06/565,571 8/27/85 4,537,967 06/510,227 8/27/85 
4,537,646 06/503,383 8/27/85 4,537,969 06/568,329 8/27/85 
4,537,649 06/396,885 8/27/85 4,537,972 06/556,449 8/27/85 
4,537,659 06/436,403 8/27/85 4,537,975 06/564,398 8/27/85 
4,537,660 06/355 ,668 8/27/85 4,537,980 06/564,900 8/27/85 
4,537,661 06/613,832 8/27/85 4,537,981 06/378,547 8/27/85 
4,537,664 06/597,300 8/27/85 4,537,985 06/5 14,681 8/27/85 
4,537,665 06/646,876 8/27/85 4,537,991 06/556,680 8/27/85 
4,537,667 06/603,836 8/27/85 4,537,994 06/542,960 8/27/85 
4,537,669 06/600,795 8/27/85 4,537,995 06/549,129 8/27/85 
4,537,672 06/574,245 8/27/85 4,537,998 06/639,765 8/27/85 
4,537,678 06/657,507 8/27/85 4,538,001 06/649,331 8/27/85 
4,537,679 06/43 1,302 8/27/85 4,538,004 06/607 ,303 8/27/85 
4,537,680 06/616,658 8/27/85 4,538,005 06/607 ,432 8/27/85 
4,537,690 06/641,652 8/27/85 4,538,006 06/606,952 8/27/85 
4,537,693 06/499,132 8/27/85 4,538,008 06/602,302 8/27/85 
4,537,701 06/330,027 8/27/85 4,538,014 06/668,353 8/27/85 
4,537,708 06/527,895 8/27/85 4,538,015 06/668,356 8/27/85 
4,537,710 06/547,266 8/27/85 4,538,016 06/668,355 8/27/85 
4,537,712 06/533,065 8/27/85 4,538,017 06/636,852 8/27/85 
4,537,713 06/379,789 8/27/85 4,538,018 06/560.788 8/27/85 
4,537,715 06/544,338 8/27/85 4,538,024 06/598, 142 8/27/85 
4,537,716 06/557,778 8/27/85 4,538,032 06/433,346 8/27/85 
4,537,720 06/560,283 8/27/85 4,538,033 06/566,705 8/27/85 
4,537,724 06/493,452 8/27/85 4,538,038 06/550,084 8/27/85 
4,537,726 06/669,850 8/27/85 4,538,040 06/539,155 8/27/85 
4,537,727 06/441,139 8/27/85 4,538,046 06/370,687 8/27/85 
4,537,729 06/597 ,236 8/27/85 4,538,050 06/545,232 8/27/85 
4,537,741 06/445,605 8/27/85 4,538,051 06/602,122 8/27/85 
4,537,755 06/558,314 8/27/85 4,538,052 06/403,389 8/27/85 
4,537,756 06/627,427 8/27/85 4,538,054 06/564,780 8/27/85 
4,537,762 06/551,484 8/27/85 4,538,066 06/582,643 8/27/85 
4,537,768 06/356,952 8/27/85 4,538,068 06/491 ,134 8/27/85 
4,537,771 06/514,140 8/27/85 4,538,071 06/435,330 8/27/85 
4,537,775 06/407,808 8/27/85 4,538,072 06/486,587 8/27/85 
4,537,777 06/562,256 8/27/85 4,538,081 06/464,148 8/27/85 
4,537,781 06/533,261 8/27/85 4,538,086 06/605 ,954 8/27/85 
4,537,788 06/579,580 8/27/85 4,538,087 06/619,673 8/27/85 
4,537,793 06/501 ,287 8/27/85 4,538,088 06/521,985 8/27/85 
4,537,797 06/608,856 8/27/85 4,538,094 06/522,505 8/27/85 
4,537,802 06/646, 137 8/27/85 4,538,096 06/680,850 8/27/85 
4,537,815 06/587,748 8/27/85 4,538,097 06/335,769 8/27/85 
4,537,818 06/645,653 8/27/85 4,538,098 06/398,902 8/27/85 
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4,538,369 06/533,592 9/03/85 
4,538,108 06/408 ,686 8/27/85 4,538,370 06/645,862 9/03/85 
4,538,110 06/508,997 8/27/85 4,538,372 06/539,346 9/03/85 
4,538,114 06/528,656 8/27/85 4,538,373 06/575,445 9/03/85 
4,538,117 06/483,955 8/27/85 4,538,374 06/554,890 9/03/85 
4,538,120 06/562,525 8/27/85 4,538,382 06/557,193 9/03/85 
4,538,121 06/452,922 8/27/85 4,538,384 06/398,594 9/03/85 
4,538,122 06/523,546 8/27/85 4,538,387 06/557,243 9/03/85 
4,538,124 06/579,186 8/27/85 4,538,388 06/464,390 9/03/85 
4,538,138 06/45 1,744 8/27/85 4,538,390 06/430,192 9/03/85 
4,538,140 06/363 ,854 8/27/85 4,538,391 06/542,434 9/03/85 
4,538,141 06/432,846 8/27/85 4,538,395 06/444,105 9/03/85 
4,538,142 06/430,204 8/27/85 4,538,398 06/455,829 9/03/85 
4,538,143 06/390, 186 8/27/85 4,538,402 06/524,603 9/03/85 
4,538,149 06/339,96i 8/27/85 4,538,404 06/523,718 9/03/85 
4,538,150 06/456,676 8/27/85 4,538,405 06/497 ,594 9/03/85 
4,538,154 06/544, 167 8/27/85 4,538,416 06/537,472 9/03/85 
4,538,155 06/390,987 8/27/85 4,538,417 06/502,790 9/03/85 
4,538,156 06/497,386 8/27/85 4,538,419 06/597,330 9/03/85 
4,538,159 06/600,643 8/27/85 4,538,420 06/566,018 9/03/85 
4,538,160 06/457,395 8/27/85 4,538,422 06/610,057 9/03/85 
4,538,162 06/432,255 8/27/85 4,538,423 06/606,516 9/03/85 
4,538,164 06/675,911 8/27/85 4,538,429 06/568,343 9/03/85 
4,538,166 06/57 1,639 8/27/85 4,538,433 06/611,163 9/03/85 
4,538,169 06/439,500 8/27/85 4,538,440 06/633,084 9/03/85 
4,538,174 06/494,988 8/27/85 4,538,441 06/619,969 9/03/85 
4,538,180 06/457 ,624 8/27/85 4,538,442 06/619,396 9/03/85 
4,538,187 06/416,752 8/27/85 4,538,444 06/651,159 9/03/85 
4,538,188 06/452,287 8/27/85 4,538,448 06/558,734 9/03/85 
4,538,199 06/513,570 8/27/85 4,538,449 06/548,965 9/03/85 
4,538,201 06/597,774 8/27/85 4,538,450 06/489,731 9/03/85 
4,538,205 06/586,014 8/27/85 4,538,451 06/587,963 9/03/85 
4,538,212 06/635,972 8/27/85 4,538,452 06/551,343 9/03/85 
4,538,213 06/587,230 8/27/85 4,538,457 06/563,857 9/03/85 
4,538,214 06/566,580 8/27/85 4,538,465 06/394,894 9/03/85 
4,538,223 06/427,830 8/27/85 4,538,466 06/577, 166 9/03/85 
4,538,238 06/458,794 8/27/85 4,538,467 06/568,863 9/03/85 
4,538,243 06/418,526 8/27/85 4,538,471 06/560,187 9/03/85 
4,538,245 06/367,331 8/27/85 4,538,474 06/380,746 9/03/85 
4,538,248 06/364,364 8/27/85 4,538,480 06/510,426 9/03/85 
4,538,255 06/544,404 8/27/85 4,538,488 06/491,331 9/03/85 
4,538,257 06/452,657 8/27/85 4,538,491 06/48 1,399 9/03/85 
4,538,258 06/526,842 8/27/85 4,538,492 06/576,254 9/03/85 
4,538,266 06/484,799 8/27/85 4,538,494 06/603 ,317 9/03/85 
4,538,269 06/485,988 8/27/85 4,538,498 06/544832 9/03/85 
4,538,275 06/584,224 8/27/85 4,538,504 06/553,336 9/03/85 
4,538,276 06/402,299 8/27/85 4,538,507 06/530,211 9/03/85 
4,538,279 06/514,166 8/27/85 4,538,511 06/525,840 9/03/85 
4,538,286 06/517,309 8/27/85 4,538,512 06/602,556 9/03/85 
4,538,292 06/505,035 8/27/85 4,538,513 06/669,812 9/03/85 
4,538,297 06/521,144 8/27/85 4,538,515 06/657 ,042 9/03/85 
4,538,298 06/428,148 8/27/85 4,538,516 06/292,390 9/03/85 
4,538,303 06/518,358 9/03/85 4,538,518 06/634,670 9/03/85 
4,538,305 06/398 ,638 9/03/85 4,538,519 06/578,056 9/03/85 
4,538,306 06/506,687 9/03/85 4,538,520 06/549,480 9/03/85 
4,538,308 06/559,987 9/03/85 4,538,524 06/559,551 9/03/85 
4,538,311 06/517,222 9/03/85 4,538,528 06/610,677 9/03/85 
4,538,312 06/501,427 9/03/85 4,538,532 06/541,415 9/03/85 
4,538,312 06/501 ,427 9/03/85 4,538,535 06/441 ,308 9/03/85 
4,538,314 06/510,013 9/03/85 4,538,538 06/348,367 9/03/85 
4,538,315 06/524,062 9/03/85 4,538,540 06/580,942 9/03/85 
4,538,316 06/489,343 9/03/85 4,538,542 06/63 1,403 9/03/85 
4,538,320 06/605,163 9/03/85 4,538,543 06/668,594 9/03/85 
4,538,328 06/610,504 9/03/85 4,538,544 06/536,777 9/03/85 
4,538,330 06/504,975 9/03/85 4,538,547 06/592,942 9/03/85 
4,538,331 06/466, 168 9/03/85 4,538,548 06/629,380 9/03/85 
4,538,332 06/474,598 9/03/85 4,538,553 06/569,853 9/03/85 
4,538,336 06/448,300 9/03/85 . 4,538,555 06/607,425 9/03/85 
4,538,337 06/624,891 9/03/85 4,538,556 06/604,306 9/03/85 
4,538,339 06/5 16,452 9/03/85 4,538,557 06/478,477 9/03/85 
4,538,341 06/477,990 9/03/85 4,538,560 06/615,164 9/03/85 
4,538,342 06/62 1,082 9/03/85 4,538,563 06/647,125 9/03/85 
4,538,345 06/59 1,308 9/03/85 4,538,570 06/594,520 9/03/85 
4,538,346 06/614,720 9/03/85 4,538,582 06/575,936 9/03/85 
4,538,350 06/39 1,300 9/03/85 4,538,583 06/639,315 9/03/85 
4,538,355 06/565,247 9/03/85 4,538,584 06/598,796 9/03/85 
4,538,365 06/635,188 9/03/85 4,538,585 06/404,068 9/03/85 
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4,538,837 06/428,479 9/03/85 
4,538,586 06/563,864 9/03/85 4,538,852 06/529,173 9/03/85 


4,538,590 06/666,820 . 9/03/85 4,538,854 06/449, 177 9/03/85 
4,538,592 06/581,192 9/03/85 4,538,858 06/639,743 9/03/85 
4,538,596 06/410,922 9/03/85 4,538,862 06/416,969 9/03/85 
4,538,597 06/554,351 9/03/85 4,538,869 06/593,223 9/03/85 
4,538,602 06/568,385 9/03/85 4,538,871 09/436,666 9/03/85 
4,538,605 06/473,315 9/03/85 4,538,878 06/522,947 9/03/85 
4,538,606 06/448,632 9/03/85 4,538,880 06/406,326 9/03/85 
4,538,607 06/577,295 9/03/85 4,538,885 06/390,048 9/03/85 
4,538,612 06/527,095 9/03/85 4,538,886 06/486,314 9/03/85 
4,538,613 06/458,740 9/03/85 4,538,888 06/39 1,494 9/03/85 
4,538,617 06/434,105 9/03/85 4,538,900 06/500, 113 9/03/85 
4,538,633 06/467,690 9/03/85 4,538,903 06/534,042 9/03/85 
4,538,634 06/63 1,243 9/03/85 4,538,904 06/534,048 9/03/85 
4,538,636 06/605 ,297 9/03/85 4,538,909 06/497,656 9/03/85 
4,538,639 06/39 1,447 9/03/85 4,538,910 06/43 1,346 9/03/85 
4,538,640 06/430,770 9/03/85 4,538,911 06/457,673 9/03/85 
4,538,641 06/643 ,342 9/03/85 4,538,912 06/426,385 9/03/85 
4,538,643 06/501,986 9/03/85 4,538,918 06/533,124 9/03/85 
4,538,650 06/555,954 9/03/85 4,538,919 06/502,341 9/03/85 
4,538,651 06/514,997 9/03/85 4,538,925 06/462,390 9/03/85 
4,538,652 06/502,033 9/03/85 4,538,928 06/629,015 9/03/85 
4,538,654 06/628,502 9/03/85 4,538,930 06/653,260 9/03/85 
4,538,656 06/558,515 9/03/85 4,538,931 06/455,592 9/03/85 
4,538,659 06/472,860 9/03/85 4,538,936 06/559,582 9/03/85 
4,538,664 06/475,725 9/03/85 4,538,941 06/517,062 9/03/85 
4,538,667 06/648 ,606 9/03/85 4,538,946 06/426,358 9/03/85 
4,538,668 06/594,417 9/03/85 4,538,948 06/492,749 9/03/85 
4,538,670 06/562,831 9/03/85 4,538,949 06/517,009 9/03/85 
4,538,673 06/606, 177 9/03/85 4,538,955 06/546,902 9/03/85 
4,538,675 06/364,452 9/03/85 4,538,985 06/528,654 9/03/85 
4,538,676 06/468,942 9/03/85 4,538,991 06/257,790 9/03/85 
4,538,677 06/482,291 9/03/85 4,538,998 06/578,307 9/03/85 
4,538,682 06/530,366 9/03/85 4,538,999 06/577,197 9/03/85 
4,538,695 06/620,559 9/03/85 4,539,000 06/625,425 9/03/85 
4,538,697 06/320,136 9/03/85 4,539,001 06/567,159 9/03/85 
4,538,698 06/571,272 9/03/85 4,539,003 06/435,774 9/03/85 
4,538,701 06/399,720 9/03/85 4,539,008 06/638,827 9/03/85 
4,538,704 06/585,831 9/03/85 4,539,011 06/512,959 9/03/85 
4,538,705 06/587,216 9/03/85 4,539,017 06/496,955 9/03/85 
4,538,715 06/45 1,002 9/03/85 4,539,018 06/608,047 9/03/85 
4,538,722 06/480,510 9/03/85 4,539,021 06/584,287 9/03/85 
4,538,726 06/621,153 9/03/85 4,539,022 06/595,202 9/03/85 
4,538,727 06/610,335 9/03/85 4,539,025 06/654,697 9/03/85 
4,538,728 06/663,356 9/03/85 4,539,027 06/535,589 9/03/85 
4,538,730 06/611,885 9/03/85 4,539,031 06/575,231 9/03/85 
4,538,742 06/494,303 9/03/85 4,539,032 06/637,433 9/03/85 
4,538,744 06/349,399 9/03/85 4,539,036 06/581,570 9/03/85 
4,538,749 06/562,497 9/03/85 4,539,039 06/604,257 9/03/85 
4,538,750 06/542,374 9/03/85 4,539,040 06/420,090 9/03/85 
4,538,752 06/65 1,902 9/03/85 4,539,042 06/582,439 9/03/85 
4,538,755 06/647,276 9/03/85 4,539,044 06/650,872 9/03/85 
4,538,762 06/486,008 9/03/85 4,539,045 06/562,373 9/03/85 
4,538,763 06/475,233 9/03/85 4,539,046 06/561,925 9/03/85 
4,538,767 06/675,254 9/03/85 4,539,050 06/543,411 9/03/85 
4,538,771 06/540,942 9/03/85 4,539,051 06/690,431 9/03/85 
4,538,772 06/5 19,768 9/03/85 4,539,052 06/600,355 9/03/85 
4,538,773 06/58 1,626 9/03/85 4,539,053 06/644,464 9/03/85 
4,538,776 06/589,500 9/03/85 4,539,062 06/588,853 9/03/85 
4,538,778 06/532,342 9/03/85 4,539,063 06/449,167 9/03/85 
4,538,779 06/429,259 9/03/85 4,539,064 06/597,193 9/03/85 
4,538,780 06/535,421 9/03/85 4,539,074 06/610,330 9/03/85 
4,538,782 06/496,305 9/03/85 4,539,075 06/563,031 9/03/85 
4,538,785 06/548,010 9/03/85 4,539,076 06/424,047 9/03/85 
4,538,806 06/537,271 9/03/85 4,539,080 06/648,425 9/03/85 
4,538,810 06/262,687 9/03/85 4,539,083 06/634,523 9/03/85 
4,538,813 06/578,962 9/03/85 4,539,084 06/473,963 9/03/85 
4,538,814 06/646,781 9/03/85 4,539,087 06/668,678 9/03/85 
4,538,816 06/542,418 9/03/85 4,539,094 06/601,890 9/03/85 
4,538,817 06/638,259 9/03/85 4,539,095 06/602,024 9/03/85 
4,538,822 06/588,734 9/03/85 4,539,096 06/631,685 9/03/85 
4,538,824 06/544,433 9/03/85 4,539,097 06/584,718 9/03/85 
4,538,825 06/590,429 9/03/85 4,539,098 06/623,595 9/03/85 
4,538,830 06/459,030 9/03/85 4,539,101 06/524,064 9/03/85 
4,538,833 06/559,487 9/03/85 4,539,102 06/549,848 9/03/85 
4,538,834 06/416,410 9/03/85 4,539,106 06/557,645 9/03/85 
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4,539,419 06/490,823 9/03/85 
4,539,110 06/519,983 9/03/85 4,539,420 06/387,585 9/03/85 
4,539,116 06/523,110 9/03/85 4,539,422 06/704,234 9/03/85 
4,539,117 06/288,928 9/03/85 4,539,428 06/376,478 9/03/85 
4,539,120 06/615,953 9/03/85 4,539,429 06/512,791 9/03/85 
4,539,123 06/664,808 9/03/85 = 4,539,435 06/387,931 9/03/85 
4,539,129 06/525,642 9/03/85 4,539,441 06/409,560 9/03/85 
4,539,131 06/501 ,586 9/03/85 4,539,445 06/564,961 9/03/85 
4,539,132 06/606,724 9/03/85 4,539,450 06/394, 163 9/03/85 
4,539,140 06/588,639 9/03/85 4,539,465 06/567,455 9/03/85 
4,539,149 06/401 ,266 9/03/85 4,539,467 06/488,276 9/03/85 
4,539,152 06/412,263 9/03/85 4,539,469 06/600,837 9/03/85 
4,539,163 06/507,509 9/03/85 4,539,473 06/625,619 9/03/85 
4,539,165 06/506,547 9/03/85 4,539,475 06/474,778 9/03/85 
4,539,166 06/49 1,692 9/03/85 4,539,478 06/460,352 9/03/85 
4,539,173 06/476,352 9/03/85 4,539,480 06/439,916 9/03/85 
4,539,174 06/427,621 9/03/85 4,539,488 06/576,077 9/03/85 
4,539,179 06/565,720 9/03/85 = 4,539,495 06/613,480 9/03/85 
4,539,181 06/542,212 9/03/85 4,539,496 06/599,144 9/03/85 
4,539,188 06/584,913 9/03/85 4,539,499 06/567 ,677 9/03/85 
4,539,189 06/573,242 9/03/85 4,539,501 06/563,251 9/03/85 
4,539,192 06/625,456 9/03/85 4,539,503 06/435 ,643 9/03/85 
4,539,193 06/612,944 9/03/85 4,539,509 06/450,576 9/03/85 
4,539,196 06/601 ,823 9/03/85 4,539,510 06/538,407 9/03/85 
4,539,203 06/670,240 9/03/85 4,539,523 06/501 ,683 9/03/85 
4,539,214 06/550,241 9/03/85 4,539,529 06/532,722 9/03/85 
4,539,220 06/535,402 9/03/85 4,539,531 06/535,725 9/03/85 
4,539,228 06/666,274 9/03/85 4,539,532 06/603,253 9/03/85 
4,539,229 06/624,010 9/03/85 = 4,539,533 06/250,777 9/03/85 
4,539,232 06/517,498 9/03/85 4,539,534 06/468,826 9/03/85 
4,539,233 06/560,098 9/03/85 4,539,535 06/522,899 9/03/85 
4,539,237 06/512,503 9/03/85 = 4,539,537 06/499,483 9/03/85 
4,539,241 06/357,881 9/03/85 4,539,541 06/544, 165 9/03/85 
4,539,243 06/621,873 9/03/85 = 4,539,546 06/605 ,597 9/03/85 
4,539,247 06/566,604 9/03/85 4,539,548 06/399,727 9/03/85 
4,539,255 06/532,954 9/03/85 4,539,554 06/434,876 9/03/85 
4,539,259 06/627,172 9/03/85 4,539,555 06/628,459 9/03/85 
4,539,265 06/540,707 9/03/85 4,539,559 06/363,049 9/03/85 
4,539,270 06/563,367 9/03/85 4,539,560 06/448,827 9/03/85 
4,539,273 06/559,060 9/03/85 4,539,579 06/439,382 9/03/85 
4,539,278 06/588,607 9/03/85 4,539,585 06/282,055 9/03/85 
4,539,280 06/58 1,868 9/03/85 4,539,589 06/353,827 9/03/85 
4,539,285 06/589,434 9/03/85 4,539,593 06/454,247 9/03/85 
4,539,291 06/562,628 9/03/85 4,539,598 06/454,090 9/03/85 
4,539,293 06/493,179 9/03/85 4,539,602 06/392,128 9/03/85 
4,539,296 06/550,507 9/03/85 4,539,604 06/516,186 9/03/85 
4,539,300 06/534,478 9/03/85 4,539,615 06/386,073 9/03/85 
4,539,309 06/624,096 9/03/85 4,539,617 06/566,432 9/03/85 
4,539,313 06/605 ,004 9/03/85 4,539,621 06/450,891 9/03/85 
4,539,317 06/597,990 9/03/85 4,539,624 06/639,690 9/03/85 
4,539,321 06/493,336 9/03/85 4,539,626 06/549,132 9/03/85 
4,539,324 06/469,232 9/03/85 4,539,628 06/595 ,592 9/03/85 
4,539,327 06/571,281 9/03/85 4,539,632 06/425,733 9/03/85 
4,539,329 06/492,221 9/03/85 4,539,639 06/463,811 9/03/85 
4,539,332 06/55 1,666 9/03/85 4,539,646 06/355,635 9/03/85 
4,539,336 06/678,992 9/03/85 4,539,647 06/418,037 9/03/85 
4,539,342 06/596,298 9/03/85 4,539,649 06/417,896 9/03/85 
4,539,343 06/590,927 9/03/85 4,539,651 06/465,227 9/03/85 
4,539,352 06/640,872 9/03/85 4,539,657 06/529,319 9/03/85 
4,539,355 06/504,782 9/03/85 4,539,670 06/447,785 9/03/85 
4,539,356 06/661 ,743 9/03/85 4,539,672 06/551,742 9/03/85 
4,539,364 06/614,362 9/03/85 = 4,539,673 06/517,470 9/03/85 
4,539,365 06/581,512 9/03/85 4,539,678 06/563,494 9/03/85 
4,539,370 06/613,635 9/03/85 4,539,680 06/556,803 9/03/85 
4,539,372 06/563,562 9/03/85 4,539,681 06/469,870 9/03/85 
4,539,373 06/397 ,625 9/03/85 4,539,682 06/484,107 9/03/85 
4,539,376 06/659,200 9/03/85 4,539,683 06/474,636 9/03/85 
4,539,377 06/632,346 9/03/85 4,539,686 06/434,583 9/03/85 
4,539,384 06/607,554 9/03/85 4,539,687 06/453,577 9/03/85 
4,539,385 06/620,767 9/03/85 4,539,694 06/535,187 9/03/85 
4,539,387 06/637,578 9/03/85 4,539,695 06/568,775 9/03/85 
4,539,395 06/573,994 9/03/85 = 4,539,697 06/529,773 9/03/85 
4,539,402 06/492,775 9/03/85 4,539,702 06/568,715 9/03/85 
4,539,405 06/600,708 9/03/85 4,539,704 06/581,519 9/03/85 
4,539,410 06/565,936 9/03/85 4,539,707 06/384,148 9/03/85 
4,539,412 06/576,015 9/03/85 4,539,710 06/537,488 9/03/85 
4,539,413 06/455,125 9/03/85 = 4,539,713 06/574,915 9/10/85 





APRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 101 


Patent Number Serial Number Issue Date 4,539,939 06/667 ,075 9/10/85 

4,539,943 06/639,224 9/10/85 
4,539,717 06/548,843 9/10/85 4,539,945 06/613,208 9/10/85 
4,539,723 06/615,107 9/10/85 4,539,950 06/602,682 9/10/85 
4,539,726 06/377,559 9/10/85 4,539,966 06/618,365 9/10/85 
4,539,728 06/594,568 9/10/85 4,539,971 06/519,544 9/10/85 
4,539,734 06/543,261 9/10/85 4,539,972 06/502,338 9/10/85 
4,539,737 06/610,771 9/10/85 4,539,973 06/668,311 9/10/85 
4,539,745 06/619,711 9/10/85 4,539,977 06/468,972 9/10/85 
4,539,752 06/522,588 9/10/85 4,539,984 06/444,598 9/10/85 
4,539,759 06/443,148 9/10/85 4,539,986 06/417,815 9/10/85 
4,539,761 06/590,528 9/10/85 4,539,988 06/510,652 9/10/85 
4,539,765 06/570,515 9/10/85 4,539,999 06/5 16,265 9/10/85 
4,539,768 06/621,178 9/10/85 4,540,002 06/429,673 9/10/85 
4,539,771 06/441,869 9/10/85 4,540,003 06/582,246 9/10/85 
4,539,775 06/597,608 9/10/85 4,540,008 06/5 13,006 9/10/85 
4,539,778 06/682,632 9/10/85 4,540,012 06/547,808 9/10/85 
4,539,779 06/472,652 9/10/85 4,540,015 06/509,900 9/10/85 
4,539,781 06/539,000 9/10/85 4,540,018 06/409,659 9/10/85 
4,539,790 06/522,185 9/10/85 4,540,019 06/609,718 9/10/85 
4,539,791 06/522,183 9/10/85 4,540,020 06/602,420 9/10/85 
4,539,792 06/522,184 9/10/85 4,540,023 06/556,152 9/10/85 
4,539,794 06/383,694 9/10/85 4,540,029 06/675,757 9/10/85 
4,539,795 06/517,199 9/10/85 4,540,030 06/593,217 9/10/85 
4,539,797 06/585,726 9/10/85 4,540,035 06/594,174 9/10/85 
4,539,798 06/517,445 9/10/85 4,540,041 06/487,872 9/10/85 
4,539,800 06/448,806 9/10/85 4,540,042 06/316,955 9/10/85 
4,539,802 06/592,549 9/10/85 4,540,043 06/525,671 9/10/85 
4,539,804 06/609,772 9/10/85 4,540,048 06/604,384 9/10/85 
4,539,805 06/467,849 9/10/85 4,540,049 06/638,918 9/10/85 
4,539,806 06/622,453 9/10/85 4,540,050 06/638,919 9/10/85 
4,539,807 06/558,281 9/10/85 4,540,052 06/506, 187 9/10/85 
4,539,809 06/566,445 9/10/85 4,540,057 06/618,277 9/10/85 
4,539,813 06/484,883 9/10/85 4,540,060 06/585,044 9/10/85 
4,539,814 06/584,786 9/10/85 4,540,062 06/541,835 9/10/85 
4,539,817 06/564,757 9/10/85 4,540,064 06/468,406 9/10/85 
4,539,825 06/498,964 9/10/85 4,540,066 06/597,957 9/10/85 
4,539,827 06/583,642 9/10/85 4,540,067 06/580,485 9/10/85 
4,539,830 06/532,265 9/10/85 4,540,074 06/500,292 9/10/85 
4,539,838 06/544,442 9/10/85 4,540,076 06/623,862 9/10/85 
4,539,840 06/551,455 9/10/85 4,540,076 06/623,862 9/10/85 
4,539,842 06/532,390 9/10/85 4,540,084 06/476,516 9/10/85 
4,539,846 06/569,700 9/10/85 4,540,084 06/476,516 9/10/85 
4,539,847 06/567,707 9/10/85 4,540,085 06/391 ,465 9/10/85 
4,539,849 06/532,684 9/10/85 4,540,085 06/39 1,465 9/10/85 
4,539,850 06/466,561 9/10/85 4,540,089 06/448,899 9/10/85 
4,539,856 06/535,380 9/10/85 4,540,089 06/444,899 9/10/85 
4,539,857 06/531,251 9/10/85 4,540,090 06/620,816 9/10/85 
4,539,860 06/526,7 13 9/10/85 4,540,090 06/620,816 9/10/85 
4,539,861 06/472,209 9/10/85 4,540,092 05/603,493 9/10/85 
4,539,864 06/393,267 9/10/85 4,540,092 06/603,493 9/10/85 
4,539,873 06/556,406 9/10/85 4,540,095 06/582,820 9/10/85 
4,539,874 06/587,891 9/10/85 4,540,095 06/582,820 9/10/85 
4,539,875 06/331,341 9/10/85 4,540,096 06/643,437 9/10/85 
4,539,877 06/462,331 9/10/85 4,540,096 06/643,437 9/10/85 
4,539,878 06/547,732 9/10/85 4,540,098 06/655,232 9/10/85 
4,539,880 06/582,837 9/10/85 4,540,098 06/655,232 9/10/85 
4,539,886 06/626,246 9/10/85 4,540,106 06/492,033 9/10/85 
4,539,888 06/583,377 9/10/85 4,540,106 06/492,033 9/10/85 
4,539,890 06/524,071 9/10/85 4,540,108 06/61 1,504 9/10/85 
4,539,893 06/613,363 9/10/85 4,540,108 06/61 1,504 9/10/85 
4,539,894 06/599,790 9/10/85 4,540,113 06/492,454 9/10/85 
4,539,895 06/425,955 9/10/85 4,540,113 06/492,454 9/10/85 
4,539,904 06/622,682 9/10/85 4,540,114 06/480,057 9/10/85 
4,539,905 06/558,347 9/10/85 4,540,114 06/480,057 9/10/85 
4,539,907 06/456,754 9/10/85 4,540,118 06/599,074 9/10/85 
4,539,915 06/614,747 9/10/85 4,540,118 06/599,074 9/10/85 
4,539,916 06/522,002 9/10/85 4,540,124 06/439,858 9/10/85 
4,539,920 06/537,249 9/10/85 4,540,124 06/439,858 9/10/85 
4,539,922 06/661 ,405 9/10/85 4,540,125 06/485,891 9/10/85 
4,539,923 06/601 ,009 9/10/85 4,540,125 06/485,891 9/10/85 
4,539,924 06/297,315 9/10/85 4,540,130 06/609, 188 9/10/85 
4,539,925 06/615,599 9/10/85 4,540,130 06/609, 188 9/10/85 
4,539,927 06/485,438 9/10/85 4,540,131 06/561,112 9/10/85 
4,539,929 06/546,313 9/10/85 4,540,131 06/561,112 9/10/85 
4,539,930 06/604,972 9/10/85 4,540,132 06/622,059 9/10/85 
4,539,935 06/642,648 9/10/85 4,540,132 06/622,059 9/10/85 
4,539,938 06/565,480 9/10/85 4,540/133 06/664,370 9/10/85 
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4,540,429 06/383,449 9/10/85 
4,540,133 06/664,370 9/10/85 4,540,430 06/515,082 9/10/85 
4,540,145 06/644,603 9/10/85 4,540,432 06/577,952 9/10/85 
4,540,145 06/644,603 9/10/85 4,540,434 06/63 1,188 9/10/85 
4,540,168 06/500,292 9/10/85 4,540,439 06/375,709 9/10/85 
4,540,168 06/506,525 9/10/85 4,540,440 06/609,489 9/10/85 
4,540,175 06/644,632 9/10/85 4,540,441 06/49 1,263 9/10/85 
4,540,178 06/527,826 9/10/85 4,540,442 06/580,965 9/10/85 
4,540,179 06/545,941 9/10/85 4,540,450 06/661 ,646 9/10/85 
4,540,183 06/436,767 9/10/85 4,540,451 06/390,994 9/10/85 
4,540,186 06/695,725 9/10/85 4,540,452 06/587,641 9/10/85 
4,540,187 06/624,922 9/10/85 4,540,457 06/473,642 9/10/85 
4,540,189 06/460,814 9/10/85 4,540,461 06/605,359 9/10/85 
4,540,194 06/535,113 9/10/85 4,540,465 06/619,224 9/10/85 
4,540,195 06/469,048 9/10/85 4,540,468 06/353,922 9/10/85 
4,540,199 06/413,883 9/10/85 4,540,469 06/585,597 9/10/85 
4,540,201 06/494,616 9/10/85 4,540,477 06/570,120 9/10/85 
4,540,203 06/425,139 9/10/85 4,540,478 06/497,690 9/10/85 
4,540,205 06/502,635 9/10/85 4,540,481 06/55 1,594 9/10/85 
4,540,211 06/463,229 9/10/85 4,540,482 06/55 1,675 9/10/85 
4,540,212 06/491,198 9/10/85 4,540,488 06/567,515 9/10/85 
4,540,213 06/545,831 9/10/85 4,540,491 06/628,763 9/10/85 
4,540,217 06/522,585 9/10/85 4,540,492 06/45 1,380 9/10/85 
4,540,218 06/501,325 9/10/85 4,540,501 06/649,628 9/10/85 
4,540,219 06/541,417 9/10/85 4,540,503 06/649 ,623 9/10/85 
4,540,222 06/470,322 9/10/85 4,540,511 06/580,395 9/10/85 
4,540,224 06/525,639 9/10/85 4,540,512 06/482,737 9/10/85 
4,540,225 06/529,916 9/10/85 4,540,522 06/539,887 9/10/85 
4,540,227 06/592,002 9/10/85 4,540,524 06/669,178 9/10/85 
4,540,234 06/548,983 9/10/85 4,540,525 06/645 ,942 9/10/85 
4,540,253 06/635,472 9/10/85 4,540,526 06/522,881 9/10/85 
4,540,254 06/436,871 9/10/85 4,540,527 06/479,699 9/10/85 
4,540,266 06/579,375 9/10/85 4,540,540 06/593,446 9/10/85 
4,540,271 06/509,081 9/10/85 4,540,547 06/627,506 9/10/85 
4,540,277 06/507,549 9/10/85 4,540,548 06/499,417 9/10/85 
4,540,278 06/638,709 9/10/85 4,540,549 06/684,170 9/10/85 
4,540,279 06/635,028 9/10/85 4,540,550 06/437,779 9/10/85 
4,540,287 06/556,891 9/10/85 4,540,553 06/688,273 9/10/85 
4,540,288 06/634,417 9/10/85 4,540,554 06/617,396 9/10/85 
4,540,293 06/533,082 9/10/85 4,540,555 06/526,903 9/10/85 
4,540,298 06/675,635 9/10/85 4,540,556 06/636,348 9/10/85 
4,540,303 06/493,966 9/10/85 4,540,557 06/633,142 9/10/85 
4,540,307 06/616,270 9/10/85 4,540,558 06/627,456 9/10/85 
4,540,308 06/565,373 9/10/85 4,540,571 06/422,093 9/10/85 
4,540,314 06/684, 166 9/10/85 4,540,573 06/514,375 9/10/85 
4,540,315 06/470,738 9/10/85 4,540,574 06/279,994 9/10/85 
4,540,320 06/521,034 9/10/85 4,540,578 06/454,849 9/10/85 
4,540,322 06/457,768 9/10/85 4,540,581 06/575,418 9/10/85 
4,540,328 06/444,813 9/10/85 4,540,586 06/509,915 9/10/85 
4,540,329 06/479,157 9/10/85 4,540,594 06/470,133 9/10/85 
4,540,330 06/590,282 9/10/85 4,540,599 06/658,713 9/10/85 
4,540,336 06/602,050 9/10/85 4,540,606 06/63 1,585 9/10/85 
4,540,339 06/616,380 9/10/85 4,540,620 06/641,418 9/10/85 
4,540,344 06/530, 137 9/10/85 4,540,625 06/569,432 9/10/85 
4,540,348 06/401 ,644 9/10/85 4,540,631 06/479,243 9/10/85 
4,540,351 06/572,496 9/10/85 4,540,632 06/581,179 9/10/85 
4,546,352 06/531,722 9/10/85 4,540,633 06/486,728 9/10/85 
4,540,353 06/578,136 9/10/85 4,540,637 06/398,517 9/10/85 
4,540,365 06/554,612 9/10/85 4,540,644 06/603,424 9/10/85 
4,540,369 06/468,302 9/10/85 4,540,647 06/642,604 9/10/85 
4,540,379 06/609,856 9/10/85 4,540,652 06/613,891 9/10/85 
4,540,372 06/620,061 9/10/85 4,540,664 06/494,482 9/10/85 
4,540,376 06/594,349 9/10/85 4,540,672 06/635,493 9/10/85 
4,540,380 06/588,968 9/10/85 4,540,673 06/373, 150 9/10/85 
4,540,390 06/517,010 9/10/85 4,540,674 06/522,650 9/10/85 
4,540,393 06/538,230 9/10/85 4,540,681 06/382,984 9/10/85 
4,540,399 06/463,057 9/10/85 4,540,684 06/612,093 9/10/85 
4,540,406 06/490,675 9/10/85 4,540,689 06/418,760 9/10/85 
4,540,407 06/551,111 9/10/85 4,540,696 06/463,386 9/10/85 
4,540,412 06/513,573 9/10/85 4,540,697 06/613,389 9/10/85 
4,540,413 06/505,236 9/10/85 4,540,699 06/556,209 9/10/85 
4,540,414 06/556,674 9/10/85 4,540,703 06/333,806 9/10/85 
4,540,417 06/490,958 9/10/85 4,540,705 06/475,193 9/10/85 
4,540,419 06/622,053 9/10/85 4,540,706 06/461 ,666 9/10/85 
4,540,420 06/633,60! 9/10/85 4,540,709 06/541 ,806 9/10/85 
4,540,422 06/601 ,762 9/10/85 4,540,712 06/563,270 9/10/85 
4,540,424 06/509,730 9/10/85 4,540,713 06/639,512 9/10/85 
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4,540,977 06/432,362 9/10/85 
4,540,716 06/457,580 9/10/85 4,540,981 06/3 16,506 9/10/85 
4,540,722 06/339,290 9/10/85 4,540,982 06/378,665 9/10/85 
4,540,726 06/494,484 9/10/85 4,540,986 06/425,201 9/10/85 
4,540,728 06/531,147 9/10/85 4,540,988 06/503,457 9/10/85 
4,540,729 06/650,082 9/10/85 4,540,990 06/663,512 9/10/85 
4,540,730 06/501 ,302 9/10/85 4,540,992 06/482,953 9/10/85 
4,540,738 06/679, 159 9/10/85 4,540,997 06/593,326 9/10/85 
4,540,740 06/482.117 9/10/85 4,540,999 06/629,388 9/10/85 
4,540,745 06/632,342 9/10/85 4,541,000 06/233,185 9/10/85 
4,540,748 06/626, 102 9/10/85 4,541,009 06/397 ,341 9/10/85 
4,540,752 06/581,469 9/10/85 4,541,011 06/358,425 9/10/85 
4,540,757 06/656,392 9/10/85 4,541,013 06/399 ,338 9/10/85 
4,540,764 06/479,926 9/10/85 4,541,014 06/504,660 9/10/85 
4,540,767 06/678, 133 9/10/85 4,541,021 06/407,873 9/10/85 
4,540,771 06/656,562 9/10/85 4,541,023 06/474,693 9/10/85 
4,540,775 06/262,790 9/10/85 4,541,026 06/400,078 9/10/85 
4,540,780 06/500,344 9/10/85 4,541,030 06/547,880 9/10/85 
4,540,785 06/549,938 9/10/85 4,541,034 06/604,297 9/10/85 
4,540,790 06/488,575 9/10/85 4,541,035 06/635,697 9/10/85 
4,540,792 06/472,479 9/10/85 4,541,048 06/350,937 9/10/85 
4,540,798 06/546,003 9/10/85 4,541,049 06/307,700 9/10/85 
4,540,800 06/484,237 9/10/85 4,541,053 06/358,699 9/10/85 
4,540,802 06/491 ,226 9/10/85 4,541,072 06/337,552 9/10/85 
4,540,804 06/660,171 9/10/85 4,541,080 06/3 16,676 9/10/85 
4,540,814 06/507,620 9/10/85 4,541,084 06/474,031 9/10/85 
4,540,816 06/608,979 9/10/85 4,541,088 06/539,410 9/10/85 
4,540,817 06/5 16,438 9/10/85 4,541,095 06/58 1,929 9/10/85 
4,540,821 06/228,436 9/10/85 4,541,097 06/444,223 9/10/85 
4,540,829 06/621,762 9/10/85 4,541,098 06/603,070 9/10/85 
4,540,830 06/389,135 9/10/85 4,541,106 06/582,558 9/10/85 
4,540,833 06/592,033 9/10/85 4,541,107 06/617,312 9/10/85 
4,540,834 06/585,503 9/10/85 4,541,108 06/575,203 9/10/85 
4,540,836 06/643,835 9/10/85 4,541,110 06/485,188 9/10/85 
4,540,840 06/668,352 9/10/85 4,541,119 06/657,189 9/10/85 
4,540,841 06/668,351 9/10/85 4,541,120 06/523,545 9/10/85 
4,540,842 06/571,312 9/10/85 4,541,124 06/500,863 9/10/85 
4,540,843 06/585,221 9/10/85 4,541,126 06/604,727 9/17/85 
4,540,844 06/594,356 9/10/85 4,541,127 06/533,426 9/17/85 
4,540,860 06/485,519 9/10/85 4,541,132 06/577 ,734 9/17/85 
4,540,863 06/634,983 9/10/85 4,541,134 06/525,816 9/17/85 
4,540,864 06/543,515 9/10/85 4,541,138 06/625,736 9/17/85 
4,540,865 06/584,626 9/10/85 4,541,145 06/555,929 9/17/85 
4,540,867 06/623,890 9/10/85 4,541,146 06/566,335 9/17/85 
4,540,869 06/469,655 9/10/85 4,541,150 06/536,413 9/17/85 
4,540,871 06/502,055 9/10/85 4,541,155 06/604,324 9/17/85 
4,540,872 06/577,351 9/10/85 4,541,159 06/511,840 9/17/85 
4,540,874 06/570,338 9/10/85 4,541,160 06/403,375 9/17/85 
4,540,877 06/564,032 9/10/85 4,541,161 06/547,527 9/17/85 
4,540,880 06/512,658 9/10/85 4,541,171 06/604,668 9/17/85 
4,540,885 06/513,762 9/10/85 4,541,175 06/517,031 9/17/85 
4,540,890 06/554,666 9/10/85 4,541,176 06/586,398 9/17/85 
4,540,891 06/548,106 9/10/85 4,541,183 06/503,095 9/17/85 
4,540,894 06/48 1,695 9/10/85 4,541,184 06/541,589 9/17/85 
4,540,900 06/394,487 9/10/85 4,541,187 06/662,913 9/17/85 
4,540,904 06/491,108 9/10/85 4,541,192 06/531,828 9/17/85 
4,540,906 06/588, 138 9/10/85 4,541,194 06/474,861 9/17/85 
4,540,909 06/594,536 9/10/85 4,541,196 06/512,459 9/17/85 
4,540,912 06/311,654 9/10/85 4,541,203 06/521,868 9/17/85 
4,540,918 06/41 1,004 9/10/85 4,541,204 06/502,697 9/17/85 
4,540,920 06/418,676 9/10/85 4,541,208 06/514,845 9/17/85 
4,540,926 06/449,834 9/10/85 . 4,541,210 06/507,429 9/17/85 
4,540,928 06/591,020 9/10/85 4,541,216 06/570,434 9/17/85 
4,540,929 06/580,618 9/10/85 4,541,221 06/415,827 9/17/85 
4,540,930 06/530,875 9/10/85 4,541,223 06/564,071 9/17/85 
4,540,932 06/527,365 9/10/85 4,541,225 06/418,548 9/17/85 
4,540,939 06/482,036 9/10/85 4,541,230 06/668,480 9/17/85 
4,540,940 06/478,323 9/10/85 4,541,232 06/609,773 9/17/85 
4,540,943 06/418,261 9/10/85 4,541,237 06/542,631 9/17/85 
4,540,946 06/564,358 9/10/85 4,541,241 06/467,285 9/17/85 
4,540,950 06/385,557 9/10/85 4,541,242 06/581,828 9/17/85 
4,540,956 06/590,643 9/10/85 4,541,247 06/617,459 9/17/85 
4,540,960 06/578,406 9/10/85 4,541,250 06/602,020 9/17/85 
4,540,963 06/669,726 9/10/85 4,541,253 06/415,461 9/17/85 
4,540,965 06/584,763 9/10/85 4,541,257 06/535,595 9/17/85 
4,540,966 06/444,346 9/10/85 4,541,261 06/532,110 9/17/85 
4,540,969 06/545,759 9/10/85 4,541,263 06/486,994 9/17/85 





1161 OG 104 OFFICIAL GAZETTE ApriL 5, 1994 


Patent Number Serial Number Issue Date 4,541,501 06/615,691 9/17/85 

4,541,507 06/659,208 9/17/85 
4,541,269 06/517,662 9/17/85 4,541,509 06/409,729 9/17/85 
4,541,271 06/551,720 9/17/85 4,541,510 06/513,973 9/17/85 
4,541,274 06/608,7 10 9/17/85 4,541,511 06/589,625 9/17/85 
4,541,278 06/602,970 9/17/85 4,541,513 06/529,843 9/17/85 
4,541,285 06/573,028 9/17/85 4,541,517 06/472,874 9/17/85 
4,541,287 06/479,761 9/17/85 4,541,519 06/568,427 9/17/85 
4,541,288 06/546,228 9/17/85 4,541,520 06/535,633 9/17/85 
4,541,292 06/507,121 9/17/85 4,541,524 06/474,465 9/17/85 
4,541,294 06/492,647 9/17/85 4,541,526 06/608,667 9/17/85 
4,541,298 06/455,702 9/17/85 4,541,527 06/659,244 9/17/85 
4,541,301 06/641 ,486 9/17/85 4,541,529 06/515,173 9/17/85 
4,541,304 06/478,772 9/17/85 4,541,530 06/397,559 9/17/85 
4,541,306 06/459,650 9/17/85 4,541,531 06/520, 102 9/17/85 
4,541,313 06/551,729 9/17/85 4,541,532 06/497,897 9/17/85 
4,541,314 06/583,049 9/17/85 4,541,535 06/471,777 9/17/85 
4,541,322 06/494,940 9/17/85 4,541,537 06/553,556 9/17/85 
4,541,324 06/659,353 9/17/85 4,541,544 06/656,694 9/17/85 
4,541,329 06/536,595 9/17/85 4,541,546 06/686,640 9/17/85 
4,541,341 06/546,630 9/17/85 4,541,547 06/544,221 9/17/85 
4,541,343 06/543,544 9/17/85 4,541,551 06/303,840 9/17/85 
4,541,347 06/444,071 9/17/85 4,541,556 06/593,707 9/17/85 
4,541,349 06/453,175 9/17/85 4,541,561 06/507,152 9/17/85 
4,541,353 06/569,049 9/17/85 4,541,565 06/470,552 9/17/85 
4,541,355 06/686,533 9/17/85 4,541,567 06/502,203 9/17/85 
4,541,356 06/611,715 9/17/85 4,541,568 06/453,588 9/17/85 
4,541,357 06/540,861 9/17/85 4,541,569 06/610,960 9/17/85 
4,541,359 06/543,335 9/17/85 4,541,579 06/427,564 9/17/85 
4,541,360 06/586, 106 9/17/85 4,541,586 06/571,438 9/17/85 
4,541,361 06/595,600 9/17/85 4,541,591 06/48 1,213 9/17/85 
4,541,364 06/587,808 9/17/85 4,541,592 06/440,631 9/17/85 
4,541,365 06/661 ,035 9/17/85 4,541,593 06/471,059 9/17/85 
4,541,367 06/514,109 9/17/85 4,541,596 06/592,858 9/17/85 
4,541,368 06/603,962 9/17/85 4,541,597 06/276,345 9/17/85 
4,541,370 06/558,632 9/17/85 4,541,600 06/526,042 9/17/85 
4,541,374 06/563,246 9/17/85 4,541,601 06/573,335 9/17/85 
4,541,381 06/587,738 9/17/85 4,541,604 06/555,161 9/17/85 
4,541,383 06/234,810 9/17/85 4,541,605 06/579,997 9/17/85 
4,541,384 06/586,572 9/17/85 4,541,607 06/656,318 9/17/85 
4,541,387 06/494,205 9/17/85 4,541,608 06/542,669 9/17/85 
4,541,400 06/65 1,952 9/17/85 4,541,610 06/550,806 9/17/85 
4,541,402 06/657 ,622 9/17/85 4,541,611 06/538,629 9/17/85 
4,541,403 06/485,361 9/17/85 4,541,613 06/585,040 9/17/85 
4,541,404 06/552,049 9/17/85 4,541,615 06/546,705 9/17/85 
4,541,406 06/613,443 9/17/85 4,541,617 06/487 ,566 9/17/85 
4,541,407 06/314,500 9/17/85 4,541,618 06/452,730 9/17/85 
4,541,413 06/597,069 9/17/85 4,541,619 06/557,903 9/17/85 
4,541,414 06/633,076 9/17/85 4,541,621 06/481,451 9/17/85 
4,541,415 06/592,690 9/17/85 4,541,627 06/518,378 9/17/85 
4,541,418 06/411,405 9/17/85 4,541,629 06/626,427 9/17/85 
4,541,419 06/621 ,671 9/17/85 4,541,630 06/667 ,564 9/17/85 
4,541,428 06/468,667 9/17/85 4,541,632 06/605,935 9/17/85 
4,541,432 06/450,722 9/17/85 4,541,634 06/697,890 9/17/85 
4,541,433 06/616,366 9/17/85 4,541,636 06/706, 120 9/17/85 
4,541,436 06/520,387 9/17/85 4,541,641 06/551,298 9/17/85 
4,541,440 06/67 1,290 9/17/85 4,541,642 06/517,212 9/17/85 
4,541,441 06/541,222 9/17/85 4,541,645 06/558,300 9/17/85 
4,541,442 06/463,861 9/17/85 4,541,647 06/529,332 9/17/85 
4,541,446 06/480,903 9/17/85 4,541,649 06/515,054 9/17/85 
4,541,453 06/548 ,464 9/17/85 4,541,650 06/540,432 9/17/85 
4,541,456 06/577,688 9/17/85 4,541,651 06/630,429 9/17/85 
4,541,457 06/583,117 9/17/85 4,541,656 06/407 ,692 9/17/85 
4,541,460 06/411,278 9/17/85 4,541,660 06/442,454 9/17/85 
4,541,464 06/538,052 9/17/85 4,541,665 06/664,865 9/17/85 
4,541,465 06/537,443 9/17/85 4,541,669 06/5 13,320 9/17/85 
4,541,467 06/580,271 9/17/85 4,541,671 06/439,657 9/17/85 
4,541,472 06/530,003 9/17/85 4,541,674 06/583,525 9/17/85 
4,541,474 06/582,878 9/17/85 4,541,677 06/638,835 9/17/85 
4,541,475 06/451,197 9/17/85 4,541,679 06/513,216 9/17/85 
4,541,478 06/423,009 9/17/85 4,541,681 06/491,401 9/17/85 
4,541,479 06/639,998 9/17/85 4,541,684 06/466,915 9/17/85 
4,541,485 06/507 ,352 9/17/85 4,541,688 06/619,454 9/17/85 
4,541,487 06/577,438 9/17/85 4,541,692 06/499,572 9/17/85 
4,541,488 06/552,135 9/17/85 4,541,699 06/550,027 9/17/85 
4,541,493 06/625,480 9/17/85 4,541,721 06/476,431 9/17/85 
4,541,498 06/540,329 9/17/85 4,541,722 06/449,392 9/17/85 
4,541,500 06/440,030 9/17/85 4,541,727 06/591,709 9/17/85 





Apri 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 105 


Patent Number Serial Number Issue Date 4,541,979 06/45 1,649 9/17/85 

4,541,986 06/589,851 9/17/85 
4,541,730 06/496, 142 9/17/85 4,541,989 06/461 ,575 9/17/85 
4,541,731 06/487,067 9/17/85 4,541,996 06/670,192 9/17/85 
4,541,732 06/574,790 9/17/85 4,541,998 06/569,097 9/17/85 
4,541,737 06/667,103 9/17/85 4,542,001 06/525,606 9/17/85 
4,541,738 06/522,096 9/17/85 4,542,005 06/485,121 9/17/85 
4,541,745 06/553,827 9/17/85 4,542,007 06/633,694 9/17/85 
4,541,749 06/605,200 9/17/85 4,542,009 06/487,158 9/17/85 
4,541,750 06/305, 167 9/17/85 4,542,019 06/474,288 9/17/85 
4,541,755 06/503,331 9/17/85 4,542,022 06/340,98 1 9/17/85 
4,541,761 06/535,436 9/17/85 4,542,023 06/575,574 9/17/85 
4,541,762 06/452,288 9/17/85 4,542,024 06/630,552 9/17/85 
4,541,763 06/518,015 9/17/85 4,542,026 06/490,174 9/17/85 
4,541,767 06/451,519 9/17/85 4,542,027 06/582,691 9/17/85 
4,541,769 06/514,513 9/17/85 4,542,030 06/708,889 9/17/85 
4,541,771 06/480,826 9/17/85 4,542,039 06/625,042 9/17/85 
4,541,776 06/526,918 9/17/85 4,542,040 06/604,369 9/17/85 
4,541,778 06/611,652 9/17/85 4,542,045 06/537,102 9/17/85 
4,541,779 06/455,509 9/17/85 4,542,046 06/394,027 9/17/85 
4,541,781 06/570,023 9/17/85 4,542,047 06/656,215 9/17/85 
4,541,786 06/652,552 9/17/85 4,542,049 06/645,026 9/17/85 
4,541,790 06/573,564 9/17/85 4,542,050 06/602,306 9/17/85 
4,541,795 06/636,151 9/17/85 4,542,051 06/557,840 9/17/85 
4,541,805 06/604,030 9/17/85 4,542,052 06/495,469 9/17/85 
4,541,809 06/628,906 9/17/85 4,542,069 06/554,637 9/17/85 
4,541,813 06/515,953 9/17/85 4,542,081 06/500,191 9/17/85 
4,541,814 06/564,838 9/17/85 4,542,089 06/598,171 9/17/85 
4,541,818 06/610,936 9/17/85 4,542,096 06/469,797 9/17/85 
4,541,822 06/562,551 9/17/85 4,542,101 06/428,023 9/17/85 
4,541,826 06/421,834 9/17/85 4,542,108 06/515,835 9/17/85 
4,541,831 06/221,166 9/17/85 4,542,114 06/599,856 9/17/85 
4,541,834 06/547,541 9/17/85 4,542,118 06/576,496 9/17/85 
4,541,836 06/448,280 9/17/85 4,542,124 06/624,542 9/17/85 
4,541,838 06/686,084 9/17/85 4,542,126 06/585,322 9/17/85 
4,541,841 06/504,132 9/17/85 4,542,128 06/516,398 9/17/85 
4,541,844 06/605,399 9/17/85 4,542,130 06/624,889 9/17/85 
4,541,849 06/572,585 9/17/85 4,542,134 06/543,898 9/17/85 
4,541,850 06/627, 160 9/17/85 4,542,135 06/404,832 9/17/85 
4,541,853 06/657,110 9/17/85 4,542,136 06/546,273 9/17/85 
4,541,857 06/298,512 9/17/85 4,542,137 06/285,425 9/17/85 
4,541,859 06/564,188 9/17/85 4,542,138 06/608,292 9/17/85 
4,541,860 06/534,764 9/17/85 4,542,141 06/539,839 9/17/85 
4,541,861 06/650,211 9/17/85 4,542,147 06/505,322 9/17/85 
4,541,863 06/615,694 9/17/85 4,542,149 06/482,628 9/17/85 
4,541,866 06/574,306 9/17/85 4,542,154 06/512,138 9/17/85 
4,541,867 06/59 1,657 9/17/85 4,542,161 06/686,272 9/17/85 
4,541,869 06/523,827 9/17/85 4,542,163 06/592.326 9/17/85 
4,541,870 06/637,287 9/17/85 4,542,165 06/641 .193 9/17/85 
4,541,878 06/562,999 9/17/85 4,542,166 06/693.307 9/17/85 
4,541,883 06/620,234 9/17/85 4,542,167 06/606,125 9/17/85 
4,541,888 06/463 ,668 9/17/85 4,542,173 06/547,091 9/17/85 
4,541,897 06/436,945 9/17/85 4,542,184 06/625,668 9/17/85 
4,541,901 06/603,718 9/17/85 4,542,188 06/325,080 9/17/85 
4,541,907 06/601 ,064 9/17/85 4,542,191 06/312,197 9/17/85 
4,541,909 06/632,977 9/17/85 4,542,193 06/547,085 9/17/85 
4,541,910 06/549,474 9/17/85 4,542,201 06/668,884 9/17/85 
4,541,911 06/628,566 9/17/85 4,542,204 06/546,270 9/17/85 
4,541,916 06/662,357 9/17/85 4,542,208 06/539,746 9/17/85 
4,541,918 06/67 1,648 9/17/85 4,542,209 06/558,913 9/17/85 
4,541,920 06/485 ,638 9/17/85 4,542,217 06/668,645 9/17/85 
4,541,921 06/568,324 9/17/85 4,542,219 06/361 ,409 9/17/85 
4,541,925 06/485,639 9/17/85 4,542,221 06/500,686 9/17/85 
4,541,928 06/604,605 9/17/85 4,542,228 06/567,472 9/17/85 
4,541,932 06/670,196 9/17/85 4,542,233 06/515,498 9/17/85 
4,541,935 06/440, 198 9/17/85 4,542,234 06/539,460 9/17/85 
4,541,938 06/594,651 9/17/85 4,542,236 06/634,228 9/17/85 
4,541,939 06/594,642 9/17/85 4,542,239 06/501,805 9/17/85 
4,541,940 06/594,660 9/17/85 4,542,240 06/237,728 9/17/85 
4,541,942 06/616,753 9/17/85 4,542,241 06/620,225 9/17/85 
4,541,947 06/579,147 9/17/85 4,542,242 06/696,384 9/17/85 
4,541,950 06/617,584 9/17/85 4,542,244 06/624,552 9/17/85 
4,541,954 06/647,552 9/17/85 4,542,247 06/650,473 9/17/85 
4,541,962 06/607,431 9/17/85 4,542,249 06/607,051 9/17/85 
4,541,966 06/643,697 9/17/85 4,542,252 06/632,739 9/17/85 
4,541,972 06/561,287 9/17/85 4,542,256 06/604,786 9/17/85 
4,541,973 06/487,321 9/17/85 4,542,258 06/383,221 9/17/85 
4,541,978 06/532,417 9/17/85 4,542,259 06/65 1,985 9/17/85 
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4,542,549 06/523,448 9/24/85 
4,542,260 06/646,905 9/17/85 4,542,552 06/580,999 9/24/85 
4,542,261 06/523,259 9/17/85 4,542,553 06/384,918 9/24/85 
4,542,264 06/499, 149 9/17/85 4,542,554 06/610,589 9/24/85 
4,542,267 06/445,620 9/17/85 4,542,560 06/599,256 9/24/85 
4,542,271 06/69 1,442 9/17/85 4,542,564 06/533,488 9/24/85 
4,542,274 06/465,653 9/17/85 4,542,569 06/469,885 9/24/85 
4,542,277 06/614,797 9/17/85 4,542,583 06/704, 156 9/24/85 
4,542,283 06/592,380 9/17/85 4,542,586 06/584,939 9/24/85 
4,542,289 06/483,248 9/17/85 4,542,591 06/627,417 9/24/85 
4,542,295 06/537,111 9/17/85 4,542,592 06/554,187 9/24/85 
4,542,299 06/627,168 9/17/85 4,542,593 06/584,340 9/24/85 
4,542,302 06/521,491 9/17/85 4,542,599 06/625,965 9/24/85 
4,542,303 06/538,619 9/17/85 4,542,600 06/668,919 9/24/85 
4,542,307 06/535,835 9/17/85 4,542,607 06/614,028 - 9/24/85 
4,542,324 06/45 1,368 9/17/85 4,542,612 06/621,724 9/24/85 
4,542,327 06/435,364 9/17/85 4,542,616 06/441,842 9/24/85 
4,542,330 06/538,739 9/17/85 4,542,620 06/617,359 9/24/85 
4,542,334 06/535,488 9/17/85 4,542,621 06/579,592 9/24/85 
4,542,336 06/493,532 9/17/85 4,542,628 06/670,099 9/24/85 
4,542,339 06/516,860 9/17/85 4,542,629 06/668,431 9/24/85 
4,542,342 06/418,325 9/17/85 4,542,636 06/581,997 9/24/85 
4,542,343 06/505,521 9/17/85 4,542,637 06/553,791 9/24/85 
4,542,344 06/528,892 9/17/85 4,542,640 06/532,651 9/24/85 
4,542,346 06/447,728 9/17/85 4,542,644 06/535,979 9/24/85 
4,542,347 06/477,575 9/17/85 4,542,645 06/528,732 9/24/85 
4,542,348 06/544,766 9/17/85 4,542,647 06/617,355 9/24/85 
4,542,349 06/578,971 9/17/85 4,542,651 06/474,189 9/24/85 
4,542,354 06/518,820 9/17/85 4,542,652 06/561,588 9/24/85 
4,542,355 06/669, 149 9/17/85 4,542,658 06/571,377 9/24/85 
4,542,357 06/517,613 9/17/85 4,542,670 06/498,982 9/24/85 
4,542,361 06/612,242 9/17/85 4,542,671 06/612,592 9/24/85 
4,542,362 06/466,660 9/17/85 4,542,674 06/520,011 9/24/85 
4,542,366 06/505,198 9/17/85 4,542,676 06/386,390 9/24/85 
4,542,367 06/378,677 9/17/85 4,542,684 - 06/568,429 9/24/85 
4,542,373 06/531,090 9/17/85 4,542,688 06/467,641 9/24/85 
4,542,383 06/496,897 9/17/85 4,542,689 06/491,320 9/24/85 
4,542,386 06/441,761 9/17/85 4,542,691 06/584,536 9/24/85 
4,542,388 /575,698 9/17/85 4,542,693 06/572,748 9/24/85 
4,542,389 06/444, 108 9/17/85 4,542,699 06/660,345 9/24/85 
4,542,390 06/518,591 9/17/85 4,542,701 06/475,353 9/24/85 
4,542,395 06/668,462 9/17/85 4,542,703 06/662,572 9/24/85 
4,542,403 06/48 1,862 9/17/85 4,542,705 06/545,133 9/24/85 
4,542,405 06/505,602 9/17/85 4,542,706 06/565,253 9/24/85 
4,542,407 06/503,208 9/17/85 4,542,707 06/627,791 9/24/85 
4,542,415 06/466,831 9/17/85 4,542,708 06/568,675 9/24/85 
4,542,430 06/419,601 9/17/85 4,542,713 06/611,175 9/24/85 
4,542,436 06/598,727 9/17/85 4,542,716 06/622,821 9/24/85 
4,542,437 06/628,255 9/17/85 4,542,720 06/605,576 9/24/85 
4,542,441 06/705,395 9/17/85 4,542,722 06/562,962 9/24/85 
4,542,442 06/505,171 9/17/85 4,542,727 06/419,933 9/24/85 
4,542,448 06/573,656 9/17/85 4,542,733 06/532,272 9/24/85 
4,542,459 06/444,953 9/17/85 4,542,740 06/5 13,066 9/24/85 
4,542,461 06/388,007 9/17/85 4,542,741 06/552,323 9/24/85 
4,542,466 06/652,158 9/17/85 4,542,748 06/472,931 9/24/85 
4,542,472 06/346,171 9/17/85 4,542,750 06/408,179 9/24/85 
4,542,482 06/387,558 9/17/85 4,542,752 06/487,460 9/24/85 
4,542,487 06/440,980 9/17/85 4,542,756 06/663,397 9/24/85 
4,542,488 06/400,842 9/17/85 4,542,757 06/486,708 9/24/85 
4,542,498 06/491,656 9/17/85 4,542,759 06/421,161 9/24/85 
4,542,500 06/67 1,030 9/17/85 4,542,765 06/537,783 9/24/85 
4,542,503 06/522,017 9/17/85 4,542,766 06/599,399 9/24/85 
4,542,504 06/525,112 9/17/85 4,542,773 06/619,855 9/24/85 
4,542,510 06/526,744 9/17/85 4,542,775 06/551,544 9/24/85 
4,542,511 06/469 ,094 9/17/85 4,542,777 06/613,419 9/24/85 
4,542,512 06/48 1,006 9/17/85 4,542,782 06/583,430 9/24/85 
4,542,518 06/438,643 9/17/85 4,542,784 06/600,077 9/24/85 
4,542,520 06/438,446 9/17/85 4,542,785 06/534,907 9/24/85 
4,542,521 06/514,702 9/17/85 4,542,786 06/588,862 9/24/85 
4,542,522 06/559,159 9/17/85 4,542,789 06/478,188 9/24/85 
4,542,525 06/536,213 9/17/85 4,542,790 06/633,680 9/24/85 
4,542,529 06/443,013 9/17/85 4,542,792 06/582,172 9/24/85 
4,542,534 06/585,454 9/17/85 4,542,794 06/372,236 9/24/85 
4,542,536 06/463 ,486 9/17/85 4,542,801 06/624,500 9/24/85 
4,542,537 06/496,480 9/24/85 4,542,803 06/615,722 9/24/85 
4,542,539 06/575,624 9/24/85 4,542,805 06/637,560 9/24/85 
4,542,540 06/502,312 9/24/85 4,542,807 06/539,528 9/24/85 
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4,543,104 06/666, 135 9/24/85 
4,542,809 06/579,065 9/24/85 4,543,105 06/534,120 9/24/85 
4,542,810 06/543,560 9/24/85 4,543,116 06/555,571 9/24/85 
4,542,814 06/537,517 9/24/85 4,543,120 06/511,471 9/24/85 
4,542,815 06/548,303 9/24/85 4,543,121 06/588,780 9/24/85 
4,542,816 06/400,125 9/24/85 4,543,127 06/607,377 9/24/85 
4,542,819 06/659,142 9/24/85 4,543,128 06/525,834 9/24/85 
4,542,823 06/663,289 9/24/85 4,543,129 06/573,461 9/24/85 
4,542,825 06/636,868 9/24/85 4,543,130 06/645,067 9/24/85 
4,542,827 06/518,125 9/24/85 4,543,140 06/629,052 9/24/85 
4,542,834 06/559,468 9/24/85 4,543,141 06/565,227 9/24/85 
4,542,838 06/636,096 9/24/85 4,543,149 06/659,549 9/24/85 
4,542,839 06/599,206 9/24/85 4,543,153 06/611,190 9/24/85 
4,542,849 06/687,732 9/24/85 4,543,155 06/462,645 9/24/85 
4,542,851 06/509,382 9/24/85 4,543,157 06/551,334 9/24/85 
4,542,853 06/572,702 9/24/85 4,543,159 06/578,557 9/24/85 
4,542,854 06/619,484 9/24/85 4,543,160 06/653,825 9/24/85 
4,542,858 06/613,140 9/24/85 4,543,164 06/485,006 9/24/85 
4,542,864 06/423,329 9/24/85 4,543,168 06/606,233 9/24/85 
4,542,869 06/507,281 9/24/85 4,543,170 06/490, 184 9/24/85 
4,542,874 06/552,132 9/24/85 4,543,175 06/521,178 9/24/85 
4,542,876 06/559, 104 9/24/85 4,543,178 06/514,128 9/24/85 
4,542,881 06/421,676 9/24/85 4,543,179 06/650,561 9/24/85 
4,542,883 06/548,883 9/24/85 4,543,180 06/613,819 9/24/85 
4,542,891 06/566,392 9/24/85 4,543,183 06/576,751 9/24/85 
4,542,894 06/470,962 9/24/85 4,543,184 06/606,273 9/24/85 
4,542,895 06/565,461 9/24/85 4,543,185 06/43 1,303 9/24/85 
4,542,899 06/574,274 9/24/85 4,543,186 06/618,816 9/24/85 
4,542,902 06/589,759 9/24/85 4,543,192 06/620,133 9/24/85 
4,542,908 06/410,334 9/24/85 4,543,194 06/594,641 9/24/85 
4,542,909 06/518,201 9/24/85 4,543,195 06/522,240 9/24/85 
4,542,912 06/558,458 9/24/85 4,543,197 06/488 ,265 9/24/85 
4,542,914 06/627,856 9/24/85 4,543,199 06/672,046 9/24/85 
4,542,916 06/549,270 9/24/85 4,543,200 06/662,053 9/24/85 
4,542,923 06/558,963 9/24/85 4,543,202 06/592,881 9/24/85 
4,542,925 06/526,772 9/24/85 4,543,203 06/609,346 9/24/85 
4,542,932 06/543,310 9/24/85 4,543,204 06/524,010 9/24/85 
4,542,936 06/493,474 9/24/85 4,543,206 06/606,879 9/24/85 
4,542,945 06/545,512 9/24/85 4,543,214 06/554,650 9/24/85 
4,542,948 06/550,663 9/24/85 4,543,215 06/547,851 9/24/85 
4,542,951 06/599,902 9/24/85 4,543,220 06/600,240 9/24/85 
4,542,955 06/504,733 9/24/85 4,543,221 06/3 13,443 9/24/85 
4,542,958 06/457,607 9/24/85 4,543,222 06/511,969 9/24/85 
4,542,989 06/346,015 9/24/85 4,543,224 06/576,979 9/24/85 
4,542,990 06/515,892 9/24/85 4,543,227 06/592,200 9/24/85 
4,542,992 06/661,590 9/24/85 4,543,230 06/480,634 9/24/85 
4,542,997 06/675,976 9/24/85 4,543,233 06/366,458 9/24/85 
4,542,998 06/528,029 9/24/85 4,543,234 06/427,752 9/24/85 
4,543,001 06/463,653 9/24/85 4,543,236 06/357,555 9/24/85 
4,543,003 06/556,241 9/24/85 4,543,237 06/403,027 9/24/85 
4,543,010 06/423,297 9/24/85 4,543,239 06/642,929 9/24/85 
4,543,014 06/393,310 9/24/85 4,543,240 06/69 1,076 9/24/85 
4,543,015 06/532,210 9/24/85 4,543,250 06/483,970 9/24/85 
4,543,017 06/519,474 9/24/85 4,543,256 06/379,557 9/24/85 
4,543,018 06/552,941 9/24/85 4,543,261 06/585,700 9/24/85 
4,543,022 06/478,387 9/24/85 4,543,262 06/480,438 9/24/85 
4,543,023 06/581,245 9/24/85 4,543,269 06/629,867 9/24/85 
4,543,024 06/597,492 9/24/85 4,543,271 06/627,366 9/24/85 
4,543,029 06/529,943 9/24/85 4,543,272 06/635,094 9/24/85 
4,543,030 06/567 ,362 9/24/85 4,543,278 06/638,261 9/24/85 
4,543,033 06/477,813 9/24/85 4,543,296 06/569,874 9/24/85 
4,543,034 06/594,342 9/24/85 4,543,297 06/500,271 9/24/85 
4,543,037 06/57 1,661 9/24/85 4,543,302 06/642,310 9/24/85 
4,543,038 06/647 ,852 9/24/85 4,543,305 06/715,808 9/24/85 
4,543,052 06/642,848 9/24/85 4,543,307 06/581,324 9/24/85 
4,543,054 06/614,098 9/24/85 4,543,308 06/487,855 9/24/85 
4,543,058 06/662,915 9/24/85 4,543,324 06/654,534 9/24/85 
4,543,066 06/595,213 9/24/85 4,543,325 06/449,925 9/24/85 
4,543,067 06/637,830 9/24/85 4,543,326 06/441,156 9/24/85 
4,543,069 06/618,760 9/24/85 4,543,329 06/395,433 9/24/85 
4,543,070 06/657,641 9/24/85 4,543,335 06/450,984 9/24/85 
4,543,072 06/396,901 9/24/85 4,543,339 06/475,546 9/24/85 
4,543,075 06/608,530 9/24/85 4,543,341 06/565,000 9/24/85 
4,543,079 06/654,523 9/24/85 4,543,342 06/552,122 9/24/85 
4,543,088 06/549,092 9/24/85 4,543,349 06/645,127 9/24/85 
4,543,096 06/520,651 9/24/85 4,543,350 06/515,602 9/24/85 
4,543,102 06/500,911 9/24/85 4,543,352 06/489,814 9/24/85 
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4,543,666 06/534,253 9/24/85 
4,543,360 06/408,898 9/24/85 4,543,667 06/65 1,960 10/01/85 
4,543,364 06/68 1,354 9/24/85 4,543,668 06/585,841 10/01/85 
4,543,366 06/660,908 9/24/85 4,543,671 06/615,571 10/01/85 
4,543,373 06/669,647 9/24/85 4,543,676 06/525,611 10/01/85 
4,543,378 06/515,577 9/24/85 4,543,681 06/588,089 10/01/85 
4,543,386 06/577,881 9/24/85 4,543,687 06/523,283 10/01/85 
4,543,387 06/577,882 9/24/85 4,543,695 06/509,340 10/01/85 
4,543,388 06/670,428 9/24/85 4,543,700 06/599,791 10/01/85 
4,543,393 06/63 1,506 9/24/85 4,543,705 06/642,650 10/01/85 
4,543,395 06/621,314 9/24/85 4,543,708 06/565,866 10/01/85 
4,543,396 : 06/643,909 9/24/85 4,543,711 06/610,409 10/01/85 
4,543,404 06/644,694 9/24/85 4,543,713 06/521,514 10/01/85 
4,543,417 06/555,394 9/24/85 4,543,716 06/535,293 10/01/85 
4,543,421 06/493,709 9/24/85 4,543,728 06/621,173 10/01/85 
4,543,426 06/568,999 9/24/85 4,543,732 06/572,504 10/01/85 
4,543,428 06/618,838 9/24/85 4,543,733 06/345,094 10/01/85 
4,543,430 06/549,571 9/24/85 4,543,735 06/496,542 10/01/85 
4,543,431 06/579,946 9/24/85 4,543,736 06/498,790 10/01/85 
4,543,434 06/229,245 9/24/85 4,543,742 06/620,615 10/01/85 
4,543,435 06/692,261 9/24/85 4,543,747 06/526,559 10/01/85 
4,543,436 06/578,394 9/24/85 4,543,748 06/547,659 10/01/85 
4,543,437 06/685,929 9/24/85 4,543,751 06/613,320 10/01/85 
4,543,438 06/685,930 9/24/85 4,543,754 06/536,614 10/01/85 
4,543,442 06/507,625 9/24/85 4,543,756 06/601 ,156 10/01/85 
4,543,443 06/523,597 9/24/85 4,543,761 06/389, 182 10/01/85 
4,543,446 06/232,857 9/24/85 4,543,762 06/639,521 10/01/85 
4,543,449 06/556,048 9/24/85 4,543,768 06/383,152 10/01/85 
4,543,450 06/57 1,867 9/24/85 4,543,772 06/563,032 10/01/85 
4,543,457 06/573,509 9/24/85 4,543,776 06/534,555 10/01/85 
4,543,458 06/644,319 9/24/85 4,543,779 06/633,412 10/01/85 
4,543,468 06/450,499 9/24/85 4,543,780 06/450,030 10/01/85 
4,543,470 06/559,353 9/24/85 4,543,782 06/494,995 10/01/85 
4,543,473 06/582,930 9/24/85 4,543,786 06/513,548 10/01/85 
4,543,475 06/319,726 9/24/85 4,543,795 06/629,952 10/01/85 
4,543,478 06/448,089 9/24/85 4,543,797 06/652,839 10/01/85 
4,543,481 06/559,945 9/24/85 4,543,798 06/600,036 10/01/85 
4,543,482 06/463,035 9/24/85 4,543,801 06/675,830 10/01/85 
4,543,486 06/502,419 9/24/85 4,543,802 06/627,561 10/01/85 
4,543,490 06/523,366 9/24/85 4,543,806 06/515,016 10/01/85 
4,543,494 06/454, 167 9/24/85 4,543,808 06/572,490 10/01/85 
4,543,495 06/378,287 9/24/85 4,543,809 06/510,391 10/01/85 
4,543,496 06/545,483 9/24/85 4,543,811 06/476,339 10/01/85 
4,543,507 06/279,315 9/24/85 4,543,813 06/533,638 10/01/85 
4,543,508 06/591,515 9/24/85 4,543,815 06/624,910 10/01/85 
4,543,511 06/478,476 9/24/85 4,543,819 06/543,446 10/01/85 
4,543,513 06/517,595 9/24/85 4,543,820 06/611,125 10/01/85 
4,543,514 06/614,448 9/24/85 4,543,821 06/561,499 10/01/85 
4,543,515 06/622,254 9/24/85 4,543,827 06/5 13,082 10/01/85 
4,543,518 06/595,151 9/24/85 4,543,828 06/572,724 10/01/85 
4,543,527 06/367 ,493 9/24/85 4,543,830 06/559,686 10/01/85 
4,543,528 06/476,772 9/24/85 4,543,831 06/468,225 10/01/85 
4,543,532 06/48 1,365 9/24/85 4,543,832 06/537,704 10/01/85 
4,543,537 06/602,851 9/24/85 4,543,835 06/479,252 10/01/85 
4,543,543 06/446,531 9/24/85 4,543,838 06/557,355 10/01/85 
4,543,550 06/574,822 9/24/85 4,543,841 06/349,463 10/01/85 
4,543,554 06/342,850 9/24/85 4,543,842 06/477,400 10/01/85 
4,543,556 06/633,968 9/24/85 4,543,845 06/442,324 10/01/85 
4,543,558 06/475,090 9/24/85 4,543,849 06/318,572 10/01/85 
4,543,569 06/494,062 9/24/85 4,543,859 06/671,860 10/01/85 
4,543,578 06/407,111 9/24/85 4,543,860 06/553,194 10/01/85 
4,543,581 06/394,837 9/24/85 4,543,863 06/570,698 10/01/85 
4,543,582 06/584,411 9/24/85 4,543,866 06/572,540 10/01/85 
4,543,585 06/613,098 9/24/85 4,543,871 06/524,378 10/01/85 
4,543,598 06/395,886 9/24/85 4,543,875 06/556,436 10/01/85 
4,543,608 06/453,595 9/24/85 4,543,881 06/577,981 10/01/85 
4,543,609 06/458,131 9/24/85 4,543,885 06/474,030 10/01/85 
4,543,621 06/386,862 9/24/85 4,543,887 06/575,874 10/01/85 
4,543,623 06/614,953 9/24/85 4,543,888 06/509,817 10/01/85 
4,543,630 06/601,808 9/24/85 4,543,891 06/599,403 10/01/85 
4,543,632 06/457,082 - 9/24/85 4,543,894 06/495,505 10/01/85 
4,543,635 06/416,106 9/24/85 4,543,895 06/616,821 10/01/85 
4,543,640 06/424,745 9/24/85 4,543,896 06/61 1,641 10/01/85 
4,543,641 06/461,257 9/24/85 4,543,897 06/479,214 10/01/85 
4,543,642 06/342,640 9/24/85 4,543,898 06/540,536 10/01/85 
4,543,643 06/498,885 9/24/85 4,543,903 06/438,112 10/01/85 
4,543,655 06/627 ,304 9/24/85 4,543,905 06/548,205 10/01/85 
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4,544,168 06/700,497 10/01/85 
4,543,910 06/660,969 10/01/85 4,544,169 06/622,719 10/01/85 
4,543,921 06/534,565 10/01/85 4,544,174 06/488,117 10/01/85 
4,543,924 06/592,974 10/01/85 = 4,544,178 06/561,594 10/01/85 
4,543,928 06/522,543 10/01/85 4,544,180 06/57 1,463 10/01/85 
4,543,929 06/534,449 10/01/85 4,544,182 06/550,453 10/01/85 
4,543,930 06/552,890 10/01/85 4,544,186 06/45 1,928 10/01/85 
4,543,933 06/474,328 10/01/85 = 4,544,195 06/553,843 10/01/85 
4,543,935 06/642,776 10/01/85 = 4,544,196 06/682,479 10/01/85 
4,543,938 06/576,316 10/01/85 = 4,544,203 06/659,693 10/01/85 
4,543,945 06/577,606 10/01/85 = 4,544,205 06/504,915 10/01/85 
4,543,946 06/640,068 10/01/85 = 4,544,208 06/633,728 10/01/85 
4,543,949 06/619,037 10/01/85 = 4,544,211 06/556,530 10/01/85 
4,543,950 06/599,003 10/01/85 = 4,544,213 06/403,774 10/01/85 
4,543,951 06/477,522 10/01/85 = 4,544,216 06/616,948 10/01/85 
4,543,963 06/554,179 10/01/85 4,544,217 06/658,145 10/01/85 
4,543,965 06/520, 166 10/01/85 = 4,544,221 06/462,896 10/01/85 
4,543,970 06/581,417 10/01/85 = 4,544,225 06/623,042 10/01/85 
4,543,973 06/654,652 10/01/85 = 4,544,227 06/409,479 10/01/85 
4,543,975 06/562,765 10/01/85 = 4,544,228 06/417,926 10/01/85 
4,543,979 06/633,848 10/01/85 = 4,544,229 06/459,167 10/01/85 
4,543,981 06/427,350 10/01/85 4,544,230 06/459, 168 10/01/85 
4,543,983 06/384,799 10/01/85 = 4,544,232 06/372,716 10/01/85 
4,543,984 06/530,530 10/01/85 4,544,234 06/367,120 10/01/85 
4,543,988 06/501,827 10/01/85 4,544,238 06/458,396 10/01/85 
4,543,990 06/511,657 10/01/85 4,544,243 06/613,526 10/01/85 
4,543,994 06/450,890 10/01/85 = 4,544,244 06/591,198 10/01/85 
4,543,996 06/678,353 10/01/85 4,544,258 06/435,605 10/01/85 
4,543,997 06/577,850 10/01/85 = 4,544,260 06/614,203 10/01/85 
4,543,999 06/541 ,668 10/01/85 4,544,267 06/472,640 10/01/85 
4,544,001 06/561 ,337 10/01/85 4,544,268 06/567,949 10/01/85 
4,544,008 06/590,455 10/01/85 = 4,544,271 06/444,703 10/01/85 
4,544,009 06/573,033 10/01/85 = 4,544,272 06/472,013 10/01/85 
4,544,012 06/569,787 10/01/85 = 4,544,273 06/518,633 10/01/85 
4,544,016 06/487,139 10/01/85 = 4,544,275 06/592,141 10/01/85 
4,544,020 06/497,483 10/01/85 4,544,276 06/539,520 10/01/85 
4,544,022 06/500,856 10/01/85 = 4,544,278 06/575,258 10/01/85 
4,544,025 06/571,614 10/01/85 4,544,282 06/650,607 10/01/85 
4,544,028 06/486,655 10/01/85 = 4,544,284 06/612,828 10/01/85 
4,544,030 06/523,210 10/01/85 4,544,285 06/486,170 10/01/85 
4,544,032 06/596,021 10/01/85 = 4,544,286 06/703,879 10/01/85 
4,544,039 06/48 1,579 10/01/85 = 4,544,298 06/542,610 10/01/85 
4,544,050 06/472,258 10/01/85 = 4,544,299 06/514,649 10/01/85 
4,544,053 06/5 11,937 10/01/85 = 4,544,303 06/518,545 10/01/85 
4,544,054 06/663,814 10/01/85 = 4,544,309 06/538,488 - 10/01/85 
4,544,057 06/463,034 10/01/85 = 4,544,315 06/443,898 10/01/85 
4,544,063 06/658,151 10/01/85 = 4,544,316 06/545,784 10/01/85 
4,544,067 06/594,120 10/01/85 4,544,319 06/534,593 10/01/85 
4,544,069 06/608,236 10/01/85 = 4,544,322 06/493,078 10/01/85 
4,544,074 06/607,455 10/01/85 = 4,544,323 06/414,643 10/01/85 
4,544,079 06/664,378 10/01/85 4,544,331 06/450,081 10/01/85 
4,544,082 06/405,398 10/01/85 = 4,544,333 06/635,463 10/01/85 
4,544,084 06/623,615 10/01/85 = 4,544,334 06/584,762 10/01/85 
4,544,085 06/507,013 10/01/85 4,544,335 06/648,121 10/01/85 
4,544,086 06/485,324 10/01/85 = 4,544,339 06/646, 164 10/01/85 
4,544,088 06/554,994 10/01/85 4,544,350 06/437,002 10/01/85 
4,544,090 06/479,968 10/01/85 = 4,544,351 06/585,387 10/01/85 
4,544,091 06/617,159 10/01/85 4,544,354 06/652,636 10/01/85 
4,544,092 06/649,201 10/01/85 = 4,544,358 06/595,862 10/01/85 
4,544,096 06/517,944 10/01/85 = 4,544,379 06/676,045 10/01/85 
4,544,099 06/532,535 10/01/85 = 4,544,380 06/509,381 10/01/85 
4,544,100 06/539,658 10/01/85 4,544,381 06/630,483 10/01/85 
4,544,115 06/430,509 10/01/85 4,544,383 06/570,008 10/01/85 
4,544,119 06/547,635 10/01/85 = 4,544,393 06/612,774 10/01/85 
4,544,122 06/624,833 10/01/85 4,544,395 06/239,923 10/01/85 
4,544,123 06/611,178 10/01/85 = 4,544,397 06/510,866 10/01/85 
4,544,124 06/537,805 10/01/85 = 4,544,398 06/561,851 10/01/85 
4,544,127 06/561 ,560 10/01/85 = 4,544,399 06/605,529 10/01/85 
4,544,131 06/629,213 10/01/85. 4,544,407 06/449,008 10/01/85 
4,544,133 06/613,818 10/01/85 4,544,411 06/580,968 10/01/85 
4,544,134 06/555,193 10/01/85 4,544,417 06/499,083 10/01/85 
4,544,135 06/672,124 10/01/85 4,544,424 06/437,327 10/01/85 
4,544,140 06/462,383 10/01/85 4,544,425 06/587,042 10/01/85 
4,544,145 06/503,426 10/01/85 = 4,544,427 06/584,659 10/01/85 
4,544,151 06/541,583 10/01/85 = 4,544,430 06/345,400 10/01/85 
4,544,152 06/517,079 10/01/85 4,544,431 06/698,919 10/01/85 
4,544,157 06/486, 126 10/01/85 = 4,544,433 06/455,560 10/01/85 
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4,544,706 06/550,851 10/01/85 
4,544,435 06/458,271 10/01/85 4,544,707 06/607,513 10/01/85 
4,544,437 06/673,992 10/01/85 4,544,708 06/583,398 10/01/85 
4,544,446 06/633,938 10/01/85 4,544,709 06/578,325 10/01/85 
4,544,447 06/517,647 10/01/85 4,544,710 06/354,563 10/01/85 
4,544,454 06/578,869 10/01/85 4,544,711 06/621,315 10/01/85 
4,544,461 06/479,476 10/01/85 4,544,713 06/610,912 10/01/85 
4,544,463 06/570,119 10/01/85 4,544,715 06/621,269 10/01/85 
4,544,465 06/545,533 10/01/85 4,544,718 06/650,034 10/01/85 
4,544,466 06/558,650 10/01/85 4,544,719 06/665,196 10/01/85 
4,544,470 06/615,990 10/01/85 4,544,722 06/665,250 10/01/85 
4,544,479 06/556,808 10/01/85 4,544,724 06/622,115 10/01/85 
4,544,481 06/551,595 10/01/85 4,544,727 06/635,496 10/01/85 
4,544,483 06/588,623 10/01/85 4,544,728 06/664,795 10/01/85 
4,544,486 06/472,015 10/01/85 4,544,730 06/667,695 10/01/85 
4,544,488 06/628,092 10/01/85 4,544,731 06/689,417 10/01/85 
4,544,491 06/526,011 10/01/85 4,544,735 06/618,295 10/01/85 
4,544,493 06/534,570 10/01/85 4,544,736 06/498,295 10/01/85 
4,544,494 06/599,391 10/01/85 4,544,739 06/425,595 10/01/85 
4,544,500 06/682,819 10/01/85 4,544,741 06/363,315 10/01/85 
4,544,503 06/528,456 10/01/85 4,544,747 06/604,574 10/01/85 
4,544,504 06/566,516 10/01/85 4,544,752 06/501 ,234 10/01/85 
4,544,505 06/544,127 10/01/85 4,544,753 06/691,314 10/01/85 
4,544,507 06/577,101 10/01/85 4,544,756 06/552,641 10/01/85 
4,544,512 06/559,634 10/01/85 4,544,765 06/676,689 10/01/85 
4,544,513 06/632,246 10/01/85 4,544,768 06/634,238 10/01/85 
4,544,517 06/33 1,376 10/01/85 4,544,771 06/699,868 10/01/85 
4,544,518 06/574,100 10/01/85 4,544,775 06/644,059 10/01/85 
4,544,527 06/700,308 10/01/85 4,544,781 06/690,078 10/01/85 
4,544,535 06/715,215 10/01/85 4,544,783 06/702,709 10/01/85 
4,544,541 06/620,670 10/01/85 4,544,789 06/529,891 10/01/85 
4,544,543 06/488,576 10/01/85 4,544,790 06/634,711 10/01/85 
4,544,545 06/505,696 10/01/85 4,544,793 06/553,257 10/01/85 
4,544,546 06/510,506 10/01/85 4,544,796 06/630,909 10/01/85 
4,544,549 06/453,149 10/01/85 4,544,799 06/605,038 10/01/85 
4,544,552 06/498,468 10/01/85 4,544,800 06/523,577 10/01/85 
4,544,556 06/520,272 10/01/85 4,544,806 06/584,706 10/01/85 
4,544,557 06/539,192 10/01/85 4,544,807 06/503,729 10/01/85 
4,544,561 06/600,739 10/01/85 4,544,810 06/569, 126 10/01/85 
4,544,562 06/474,431 10/01/85 4,544,813 06/618,929 10/01/85 
4,544,571 06/579,332 10/01/85 4,544,814 06/572,032 10/01/85 
4,544,574 06/556,341 10/01/85 4,544,818 06/585,295 10/01/85 
4,544,583 06/536,411 10/01/85 4,544,820 06/428,035 10/01/85 
4,544,585 06/671,519 10/01/85 4,544,836 06/452,308 10/01/85 
4,544,592 06/656,768 10/01/85 4,544,840 06/577,569 10/01/85 
4,544,593 06/497,076 10/01/85 4,544,841 06/477,403 10/01/85 
4,544,595 06/496,195 10/01/85 4,544,842 06/478,623 10/01/85 
4,544,603 06/720,058 10/01/85 4,544,844 06/547,522 10/01/85 
4,544,609 06/649,610 10/01/85 4,544,849 06/524,329 10/01/85 
4,544,611 06/604,588 10/01/85 4,544,859 06/628,078 10/01/85 
4,544,614 06/689,735 10/01/85 4,544,860 06/434,667 10/01/85 
4,544,616 06/580,982 10/01/85 4,544,861 06/483,897 10/01/85 
4,544,620 06/614,296 10/01/85 4,544,867 06/48 1,659 10/01/85 
4,544,621 06/492,853 10/01/85 4,544,881 06/462,779 10/01/85 
4,544,628 06/576,249 10/01/85 4,544,885 06/485,430 10/01/85 
4,544,629 06/443,155 10/01/85 4,544,886 06/428,701 10/01/85 
4,544,632 06/384,427 10/01/85 4,544,888 06/437,951 10/01/85 
4,544,637 06/418,067 10/01/85 4,544,889 06/530,927 10/01/85 
4,544,642 06/373,261 10/01/85 4,544,891 06/453,014 10/01/85 
4,544,645 06/514,713 10/01/85 4,544,896 06/709,848 10/01/85 
4,544,648 06/615,015 10/01/85 4,544,898 06/492,660 10/01/85 
4,544,651 06/600,660 10/01/85 4,544,901 06/57 1,556 10/01/85 
4,544,655 06/528,341 10/01/85 4,544,903 06/552,982 10/01/85 
4,544,657 06/496,327 10/01/85 4,544,906 06/659, 102 10/01/85 
4,544,662 06/492,246 10/01/85 4,544,916 06/413,470 10/01/85 
4,544,667 06/578,463 10/01/85 4,544,919 06/687,486 10/01/85 
4,544,670 06/410,958 10/01/85 4,544,925 06/404,490 10/01/85 
4,544,674 06/561,193 10/01/85 4,544,932 06/604, 128 10/01/85 
4,544,675 06/616,744 10/01/85 4,544,933 06/646, 146 10/01/85 
4,544,683 06/611,792 10/01/85 4,544,950 06/567,538 10/01/85 
4,544,684 06/663, 186 10/01/85 4,544,951 06/484, 193 10/01/85 
4,544,686 06/615,274 10/01/85 4,544,960 06/407,871 10/01/85 
4,544,687 06/547,093 10/01/85 4,544,969 06/553,893 10/01/85 
4,544,688 06/614,800 10/01/85 4,544,980 06/458,111 10/01/85 
4,544,690 06/517,706 10/01/85 4,544,981 06/656,510 10/01/85 
4,544,696 06/665 ,484 10/01/85 4,544,982 06/487,771 10/01/85 
4,544,701 06/594,046 10/01/85 4,544,987 06/533,153 10/01/85 
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4,545,259 06/538,203 10/08/85 
4,544,988 06/545,789 10/01/85 4,545,261 06/477 ,033 10/08/85 
4,544,990 06/651,251 10/01/85 4,545,264 06/418,587 10/08/85 
4,544,993 06/690,080 10/01/85 4,545,268 06/615,639 10/08/85 
4,544,998 06/674,358 10/01/85 4,545,271 06/424,978 10/08/85 
4,544,999 06/690,420 10/01/85 4,545,272 06/416,604 10/08/85 
4,545,002 06/508,712 10/01/85 4,545,276 06/586,339 10/08/85 
4,545,006 06/528,064 10/01/85 4,545,280 06/574,478 10/08/85 
4,545,008 06/453,885 10/01/85 4,545,284 06/489,876 10/08/85 
4,545,013 06/336,296 10/01/85 4,545,288 06/38 1,793 10/08/85 
4,545,016 06/456,448 10/01/85 4,545,291 06/587,503 10/08/85 
4,545,020 06/444,241 10/01/85 4,545,297 06/634,632 10/08/85 
4,545,025 06/523,560 10/01/85 4,545,300 06/629,571 10/08/85 
4,545,026 06/418,109 10/01/85 4,545,301 06/667,459 10/08/85 
4,545,030 06/425,668 10/01/85 4,545,302 06/687 ,254 10/08/85 
4,545,041 06/437,083 10/01/85 4,545,305 06/657,912 10/08/85 
4,545,049 06/552,993 10/01/85 4,545,306 06/539,683 10/08/85 
4,545,054 06/530,717 10/01/85 4,545,308 06/645,633 10/08/85 
4,545,055 06/516,113 10/01/85 4,545,315 06/623,150 10/08/85 
4,545,056 06/622,324 10/01/85 4,545,316 06/517,192 10/08/85 
4,545,065 06/372,538 10/01/85 4,545,320 06/532,667 10/08/85 
4,545,066 06/478,580 10/01/85 4,545,324 06/608,496 10/08/85 
4,545,067 06/575,661 10/01/85 4,545,336 06/656,682 10/08/85 
4,545,073 06/582,193 10/01/85 4,545,339 06/430,909 10/08/85 
4,545,074 06/436, 166 10/01/85 4,545,340 06/623,325 10/08/85 
4,545,075 06/322,659 10/01/85 4,545,343 06/649,304 10/08/85 
4,545,079 06/600,793 10/08/85 4,545,347 06/609,090 10/08/85 
4,545,083 06/608,434 10/08/85 4,545,362 06/626,470 10/08/85 
4,545,087 06/527,739 10/08/85 4,545,364 06/451,111 10/08/85 
4,545,088 06/400,974 10/08/85 4,545,365 06/558,934 10/08/85 
4,545,091 06/566,787 10/08/85 4,545,368 06/484,491 10/08/85 
4,545,095 06/608 ,339 10/08/85 4,545,373 06/491 ,587 10/08/85 
4,545,096 06/473,913 10/08/85 4,545,375 06/503,110 10/08/85 
4,545,098 06/43 1,636 10/08/85 4,545,376 06/472,669 10/08/85 
4,545,102 06/510,147 10/08/85 4,545,379 06/579,379 10/08/85 
4,545,109 06/459,756 10/08/85 4,545,383 06/496,932 10/08/85 
4,545,110 06/648 ,603 10/08/85 4,545,385 06/477,039 10/08/85 
4,545,111 06/513,997 10/08/85 4,545,387 06/444,379 10/08/85 
4,545,117 06/486,226 10/08/85 4,545,388 06/502,568 10/08/85 
4,545,122 06/530,945 10/08/85 4,545,396 06/705,750 10/08/85 
4,545,125 06/565,435 10/08/85 4,545,404 06/700, 149 10/08/85 
4,545,129 06/563,178 10/08/85 4,545,405 06/550,299 10/08/85 
4,545,131 06/476,272 10/08/85 4,545,414 06/581,805 10/08/85 
4,545,133 06/602,506 10/08/85 4,545,417 06/506,023 10/08/85 
4,545,135 06/489,121 10/08/85 4,545,421 06/678,671 10/08/85 
4,545,138 06/607,258 10/08/85 4,545,424 06/554,037 10/08/85 
4,545,142 06/567,768 10/08/85 4,545,427 06/596, 107 10/08/85 
4,545,146 06/585,940 10/08/85 4,545,429 06/392,842 10/08/85 
4,545,147 06/521,077 10/08/85 4,545,430 06/620,630 10/08/85 
4,545,151 06/562,083 10/08/85 4,545,438 06/569,668 10/08/85 
4,545,154 06/523,825 10/08/85 4,545,442 06/680,343 10/08/85 
4,545,157 06/541,826 10/08/85 4,545,443 06/493,059 10/08/85 
4,545,164 06/490,386 10/08/85 4,545,444 06/569,269 10/08/85 
4,545,168 06/596,262 10/08/85 4,545,449 06/655,459 10/08/85 
4,545,176 06/449 ,469 10/08/85 4,545,450 06/560,805 10/08/85 
4,545,177 06/443,407 10/08/85 4,545,451 06/633,700 10/08/85 
4,545,178 06/561,674 10/08/85 4,545,455 06/544,575 10/08/85 
4,545,185 06/467,173 10/08/85 4,545,456 06/53 1,306 10/08/85 
4,545,187 06/600,427 10/08/85 4,545,458 06/517,223 10/08/85 
4,545,190 06/535,473 10/08/85 4,545,459 06/557 ,902 10/08/85 
4,545,194 06/604,834 10/08/85 4,545,460 06/663,435 10/08/85 
4,545,200 06/534,295 10/08/85 4,545,462 06/506,835 10/08/85 
4,545,204 06/544,711 10/08/85 4,545,463 06/501 ,207 10/08/85 
4,545,210 06/597,331 10/08/85 4,545,468 06/501 ,822 10/08/85 
4,545,220 06/550,030 10/08/85 4,545,478 06/584,558 10/08/85 
4,545,221 06/515,858 10/08/85 4,545,481 06/650,867 10/08/85 
4,545,222 06/696,851 10/08/85 4,545,482 06/598,738 10/08/85 
4,545,229 06/302,429 10/08/85 4,545,484 06/619,910 10/08/85 
4,545,236 06/620,815 10/08/85 4,545,486 06/597, 166 10/08/85 
4,545,237 06/575,927 10/08/85 4,545,488 06/485, 167 10/08/85 
4,545,238 06/563,800 10/08/85 4,545,489 06/485,407 10/08/85 
4,545,240 06/705,420 10/08/85 4,545,490 06/501,157 10/08/85 
4,545,243 06/572,800 10/08/85 4,545,492 06/604,8 12 10/08/85 
4,545,245 06/550,087 10/08/85 4,545,493 06/602,717 10/08/85 
4,545,249 06/529,805 10/08/85 4,545,497 06/672,309 10/08/85 
4,545,252 06/533,207 10/08/85 4,545,498 06/597,057 10/08/85 
4,545,253 06/596,889 10/08/85 4,545,502 06/609,731 10/08/85 
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4,545,724 06/489,218 10/08/85 
4,545,503 06/685,150 10/08/85 4,545,725 06/571,796 10/08/85 
4,545,504 06/462, 167 10/08/85 4,545,727 06/435,091 10/08/85 
4,545,514 06/473,368 10/08/85 4,545,729 06/518,047 10/08/85 
4,545,519 06/484,243 10/08/85 4,545,730 06/628,959 10/08/85 
4,545,527 06/472,014 10/08/85 4,545,733 : 06/474,044 10/08/85 
4,545,528 06/505,953 10/08/85 4,545,734 06/514,960 10/08/85 
4,545,529 06/407,535 10/08/85 4,545,738 06/576,815 10/08/85 
4,545,530 06/617,845 10/08/85 4,545,739 06/538,148 10/08/85 
4,545,531 06/514,831 10/08/85 4,545,745 06/682,568 10/08/85 
4,545,533 06/408 ,449 10/08/85 4,545,749 06/629,005 10/08/85 
4,545,534 06/521,138 10/08/85 4,545,751 06/645,277 10/08/85 
4,545,535 06/535,606 10/08/85 4,545,759 06/606, 126 10/08/85 
4,545,536 06/494,185 10/08/85 4,545,768 06/558,364 10/08/85 
4,545,542 06/623,881 10/08/85 4,545,771 06/513,848 10/08/85 
4,545,544 06/416,593 10/08/85 4,545,775 06/651,514 10/08/85 
4,545,547 06/619,384 10/08/85 4,545,777 06/564,746 10/08/85 
4,545,548 06/533,971 10/08/85 4,545,778 06/467,250 10/08/85 
4,545,550 06/527,059 10/08/85 4,545,783 06/512,817 10/08/85 
4,545,552 06/505,831 10/08/85 4,545,788 06/618,125 10/08/85 
4,545,554 06/298, 134 10/08/85 4,545,789 06/720,056 10/08/85 
4,545,557 06/5 16,547 10/08/85 4,545,792 06/584,110 10/08/85 
4,545,558 06/547,370 10/08/85 4,545,793 06/564,570 10/08/85 
4,545,559 06/608,376 10/08/85 4,545,796 06/581,924 10/08/85 
4,545,561 06/657,473 10/08/85 4,545,805 06/531,192 10/08/85 
4,545,562 06/508,706 10/08/85 4,545,806 06/589,770 10/08/85 
4,545,570 06/686,612 10/08/85 4,545,810 06/478,689 10/08/85 
4,545,571 06/502,165 10/08/85 4,545,813 06/619,087 10/08/85 
4,545,573 06/471,755 10/08/85 4,545,814 06/613,122 10/08/85 
4,545,574 06/508,078 10/08/85 4,545,815 06/640,766 10/08/85 
4,545,575 06/478,213 10/08/85 4,545,816 06/616,841 10/08/85 
4,545,583 06/452,814 10/08/85 4,545,822 06/602,564 10/08/85 
4,545,584 06/627,513 10/08/85 4,545,823 06/551,439 10/08/85 
4,545,585 06/679,023 10/08/85 4,545,824 06/444,429 10/08/85 
4,545,587 06/673,545 10/08/85 4,545,829 06/630,800 10/08/85 
4,545,596 06/495,134 10/08/85 4,545,833 06/587,454 10/08/85 
4,545,597 06/621,758 10/08/85 4,545,842 06/635,158 10/08/85 
4,545,600 06/525,057 10/08/85 4,545,843 06/523,020 10/08/85 
4,545,601 06/526,075 10/08/85 4,545,844 06/673,821 10/08/85 
4,545,604 06/523,568 10/08/85 4,545,846 06/644,369 10/08/85 
4,545,605 06/580,833 10/08/85 4,545,847 06/497,499 10/08/85 
4,545,609 06/564,039 10/08/85 4,545,848 06/439,800 10/08/85 
4,545,613 06/476,606 10/08/85 4,545,850 06/642,150 10/08/85 
4,545,615 06/529,618 10/08/85 4,545,851 06/605,908 10/08/85 
4,545,616 06/582,471 10/08/85 4,545,855 06/480,633 10/08/85 
4,545,618 06/582,472 10/08/85 4,545,856 06/584,380 10/08/85 
4,545,619 06/438,248 10/08/85 4,545,861 06/487,292 10/08/85 
4,545,625 06/470,661 10/08/85 4,545,862 06/354, 140 10/08/85 
4,545,629 06/470,316 10/08/85 4,545,865 06/658,659 10/08/85 
4,545,630 06/417,117 10/08/85 4,545,868 06/639,401 10/08/85 
4,545,632 06/553,710 10/08/85 4,545,870 06/644,391 10/08/85 
4,545,635 06/543,591 10/08/85 4,545,873 06/456,895 10/08/85 
4,545,636 06/584,365 10/08/85 4,545,875 06/638,313 10/08/85 
4,545,641 06/493,338 10/08/85 4,545,877 06/572,084 10/08/85 
4,545,643 06/49 1,504 10/08/85 4,545,882 06/528,951 10/08/85 
4,545,649 06/343,452 10/08/85 4,545,886 06/506,436 10/08/85 
4,545,650 06/560,049 10/08/85 4,545,888 06/597,677 10/08/85 
4,545,651 06/454,869 10/08/85 4,545,899 06/577 ,344 10/08/85 
4,545,653 06/542,132 10/08/85 4,545,906 06/519,622 10/08/85 
4,545,654 06/662,798 10/08/85 4,545,907 06/675,300 10/08/85 
4,545,656 06/532,908 10/08/85 4,545,915 06/642,924 10/08/85 
4,545,658 06/468,067 10/08/85 4,545,916 06/5 13,097 10/08/85 
4,545,659 06/562,234 10/08/85 4,545,919 06/525,842 10/08/85 
4,545,673 06/512,402 10/08/85 4,545,924 06/503,948 10/08/85 
4,545,674 06/359,010 10/08/85 4,545,927 06/403,211 10/08/85 
4,545,679 06/581,934 10/08/85 4,545,928 06/603 ,609 10/08/85 
4,545,683 06/470,426 10/08/85 4,545,930 06/398,555 10/08/85 
4,545,687 06/579,252 10/08/85 4,545,933 06/644,022 10/08/85 
4,545,689 06/676,583 10/08/85 4,545,935 06/531,213 10/08/85 
4,545,692 06/496,086 10/08/85 4,545,936 06/607,268 10/08/85 
4,545,695 06/695,829 10/08/85 4,545,937 06/659,396 10/08/85 
4,545,699 05/621,955 10/08/85 4,545,938 06/548,078 10/08/85 
4,545,707 06/454,876 10/08/85 4,545,941 06/505,616 10/08/85 
4,545,714 06/474,629 10/08/85 4,545,943 06/240,267 10/08/85 
4,545,719 06/614,531 10/08/85 4,545,948 06/426,701 10/08/85 
4,545,721 06/590,588 10/08/85 4,545,949 06/578,944 10/08/85 
4,545,722 06/491,479 10/08/85 4,545,951 06/635,803 10/08/85 
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4,546,248 06/530,185 10/08/85 
4,545,955 06/495 ,692 10/08/85 4,546,249 06/510,016 10/08/85 
4,545,957 06/345,924 10/08/85 4,546,251 06/588,368 10/08/85 
4,545,959 06/501,775 10/08/85 4,546,252 06/634,090 10/08/85 
4,545,960 06/472,035 10/08/85 4,546,256 06/421 ,804 10/08/85 
4,545,966 06/535,165 10/08/85 4,546,257 06/543,320 10/08/85 
4,545,968 06/667 ,802 10/08/85 4,546,258 06/466,289 10/08/85 
4,545,976 06/550,552 10/08/85 4,546,259 06/548,278 10/08/85 
4,545,978 06/508,010 10/08/85 4,546,262 06/508,389 10/08/85 
4,545,981 06/443,891 10/08/85 4,546,264 06/544,587 10/08/85 
4,545,984 06/444,587 10/08/85 4,546,267 06/569,821 10/08/85 
4,545,988 06/683,024 10/08/85 = .4,546,268 06/559,561 10/08/85 
4,545,990 06/553,977 10/08/85 4,546,275 06/500,540 10/08/85 
4,545,993 06/400,029 10/08/85 4,546,282 06/655,351 10/08/85 
4,545,994 06/670,173 10/08/85 4,546,283 06/607 ,094 10/08/85 
4,546,026 06/558,298 10/08/85 4,546,285 06/720,653 10/08/85 
4,546,031 06/699 ,274 10/08/85 4,546,286 06/517,678 10/08/85 
4,546,032 06/562,369 10/08/85 4,546,288 06/498,461 10/08/85 
4,546,034 06/713,357 10/08/85 4,546,312 06/472,247 10/08/85 
4,546,037 06/646,824 10/08/85 4,546,313 06/474,997 10/08/85 
4,546,040 06/618,998 10/08/85 4,546,315 06/449,015 10/08/85 
4,546,042 06/574,487 10/08/85 4,546,317 06/510,131 10/08/85 
4,546,049 06/561,515 10/08/85 4,546,320 06/580,979 10/08/85 
4,546,059 06/669,499 10/08/85 4,546,328 06/497,447 10/08/85 
4,546,061 06/666, 105 10/08/85 4,546,343 06/627,691 10/08/85 
4,546,063 06/698,733 10/08/85 4,546,353 06/577,412 10/08/85 
4,546,069 06/632,087 10/08/85 4,546,354 06/389,367 10/08/85 
4,546,075 06/530,822 10/08/85 4,546,355 06/389,369 10/08/85 
4,546,078 06/550,159 10/08/85 4,546,359 06/362,520 10/08/85 
4,546,086 06/459,048 10/08/85 4,546,364 06/545,975 10/08/85 
4,546,094 06/587,657 10/08/85 4,546,366 06/350,496 10/08/85 
4,546,096 06/583,111 10/08/85 4,546,379 06/487,070 10/08/85 
4,546,100 06/569,907 10/08/85 4,546,381 06/472,323 10/08/85 
4,546,104 06/659,615 10/08/85 4,546,384 06/355,978 10/08/85 
4,546,105 06/647 ,309 10/08/85 4,546,391 06/462,888 10/08/85 
4,546,107 06/609,866 10/08/85 4,546,393 06/463,083 10/08/85 
4,546,115 06/705,129 10/08/85 4,546,402 06/526,987 10/08/85 
4,546,116 06/652,930 10/08/85 4,546,408 06/495,324 10/08/85 
4,546,118 06/662,589 10/08/85 4,546,410 06/547,031 10/08/85 
4,546,127 06/640,365 10/08/85 4,546,411 06/546,999 10/08/85 
4,546,129 06/62 1,766 10/08/85 4,546,412 06/609,835 10/08/85 
4,546,131 06/691 ,801 10/08/85 4,546,414 06/482,281 10/08/85 
4,546,135 06/714,347 10/08/85 4,546,417 06/515,067 10/08/85 
4,546,138 06/644,709 10/08/85 4,546,418 06/659,506 10/08/85 
4,546,143 06/480,093 10/08/85 4,546,419 06/668,145 10/08/85 
4,546,147 06/440,772 10/08/85 4,546,426 06/470,973 10/08/85 
4,546,161 06/545,546 10/08/85 4,546,429 06/686,954 10/08/85 
4,546,162 06/644,706 10/08/85 4,546,433 06/393,435 10/08/85 
4,546,164 06/709,846 10/08/85 4,546,436 06/511,383 10/08/85 
4,546,169 06/642,136 10/08/85 4,546,439 06/470,132 10/08/85 
4,546,175 06/656,668 10/08/85 4,546,440 06/506,339 10/08/85 
4,546,177 06/603,393 10/08/85 4,546,452 06/544,138 10/08/85 
4,546,182 06/523,731 10/08/85 4,546,458 06/378,678 10/08/85 
4,546,183 06/643,509 10/08/85 4,546,459 06/446,330 10/08/85 
4,546,184 06/497 ,006 10/08/85 4,546,465 06/438,565 10/08/85 
4,546,187 06/507,203 10/08/85 4,546,471 06/504,826 10/08/85 
4,546,189 06/484,083 10/08/85 4,546,482 06/504, 133 10/08/85 
4,546,190 06/583,910 10/08/85 4,546,484 06/549,118 10/08/85 
4,546,196 06/619,086 10/08/85 4,546,492 06/541,051 10/15/85 
4,546,197 06/478,488 10/08/85 4,546,495 06/653,604 10/15/85 
4,546,199 06/527,503 10/08/85 4,546,502 06/659, 163 10/15/85 
4,546,200 06/492,277 10/08/85 4,546,504 06/590,336 10/15/85 
4,546,201 06/602,744 10/08/85 4,546,508 06/702,439 ; 10/15/85 
4,546,203 06/588,263 10/08/85 4,546,509 06/490,524 10/15/85 
4,546,204 06/665 ,973 10/08/85 4,546,510 06/446,780 10/15/85 
4,546,211 06/419,042 10/08/85 4,546,511 06/630,980 10/15/85 
4,546,212 06/640,308 10/08/85 4,546,514 06/432,684 10/15/85 
4,546,220 06/538,755 10/08/85 4,546,515 06/530,323 10/15/85 
4,546,222 06/584,903 10/08/85 4,546,519 06/602,437 10/15/85 
4,546,223 06/480,016 10/08/85 4,546,520 06/578,502 10/15/85 
4,546,224 06/538,754 10/08/85 4,546,522 06/625,163 10/15/85 
4,546,226 06/372,926 10/08/85 4,546,523 06/563,141 10/15/85 
4,546,231 06/550,786 10/08/85 4,546,526 06/507,239 10/15/85 
4,546,233 06/574,216 10/08/85 4,546,534 06/461 ,328 10/15/85 
4,546,236 06/478,855 10/08/85 4,546,542 06/309,568 10/15/85 
4,546,237 06/548,083 10/08/85 4,546,544 06/625,434 10/15/85 
4,546,243 06/389,357 10/08/85 4,546,546 06/586,325 10/15/85 
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4,546,803 06/530,009 10/15/85 
4,546,547 06/409,507 10/15/85 4,546,805 06/528,965 10/15/85 
4,546,549 (016/628,519 10/15/85 4,546,808 06/568,971 10/15/85 
4,546,552 06/607,408 10/15/85 4,546,809 (06/555,178 10/15/85 
4,546,559 (06/523,791 10/15/85 4,546,812 (16/537,650 10/15/85 
4,546,565 06/477,321 10/15/85 4,546,817 (16/587,405 10/15/85 
4,546,567 (6/571 ,427 10/15/85 4,546,818 (6/437,492 10/15/85 
4,546,574 (6/606,575 10/15/85 = 4,546,823 (6/700,212 10/15/85 
4,546,575 06/61 1,972 10/15/85 4,546,824 06/591,291 10/15/85 
4,546,576 (6/580,687 10/15/85 4,546,831 (6/521 ,845 10/15/85 
4,546,582 06/517,505 10/15/85 4,546,833 (16/565,232 10/15/85 
4,546,586 (16/483,720 10/15/85 4,546,835 (6/268,772 10/15/85 
4,546,590 (016/405,193 10/15/85 4,546,841 (16/535,623 10/15/85 
4,546,591 (16/554,690 10/15/85 4,546,848 (06/551 ,461 10/15/85 
4,546,598 (16/484,476 10/15/85 4,546,849 (06/603, 105 10/15/85 
4,546,600 06/583,008 10/15/85 4,546,850 06/588,475 10/15/85 
4,546,601 06/465,779 10/15/85 4,546,858 06/548,085 10/15/85 
4,546,612 06/581,704 10/15/85 4,546,866 06/578,957 10/15/85 
4,546,614 06/600,068 10/15/85 4,546,870 06/463 ,363 10/15/85 
4,546,619 06/624,218 10/15/85 4,546,883 06/682,927 10/15/85 
4,546,620 06/668,459 10/15/85 4,546,884 06/548 ,089 10/15/85 
4,546,621 06/600,069 10/15/85 4,546,888 06/568,699 10/15/85 
4,546,622 06/475,389 10/15/85 4,546,889 06/519,631 10/15/85 
4,546,625 06/635,521 10/15/85 4,546,897 06/657,100 10/15/85 
4,546,626 06/498,155 10/15/85 4,546,898 06/569,707 10/15/85 
4,546,627 06/497,170 10/15/85 4,546,899 06/443,789 10/15/85 
4,546,629 06/482,221 10/15/85 4,546,900 06/619,793 10/15/85 
4,546,631 06/701,440 10/15/85 4,546,902 06/484,452 10/15/85 
4,546,634 06/533,245 10/15/85 4,546,903 06/507,050 10/15/85 
4,546,646 06/535,477 10/15/85 4,546,905 06/424,693 10/15/85 
4,546,647 06/535,486 10/15/85 4,546,909 06/57 1,533 10/15/85 
4,546,649 06/423,570 10/15/85 4,546,911 06/473,714 10/15/85 
4,546,650 06/535,331 10/15/85 4,546,915 06/720,314 10/15/85 
4,546,651 06/595,756 10/15/85 4,546,917 06/646,902 10/15/85 
4,546,654 06/528,474 10/15/85 4,546,926 06/518,800 10/15/85 
4,546,655 06/541,455 10/15/85 4,546,927 06/595 ,429 10/15/85 
4,546,656 06/561,612 10/15/85 4,546,928 06/598,196 10/15/85 
4,546,658 06/583,466 10/15/85 4,546,929 06/496,882 10/15/85 
4,546,666 06/659,204 10/15/85 4,546,937 06/464,885 10/15/85 
4,546,668 06/484,261 10/15/85 4,546,938 06/421,192 10/15/85 
4,546,669 06/509.782 10/15/85 4,546,941 06/589,019 10/15/85 
4,546,672 06/670,680 10/15/85 4,546,944 06/570,917 10/15/85 
4,546,680 06/353,860 10/15/85 4,546,947 06/589,897 10/15/85 
4,546,693 06/545,467 10/15/85 4,546,948 06/477 ,301 10/15/85 
4,546,694 06/65 1,056 10/15/85 4,546,952 06/575,894 10/15/85 
4,546,696 06/638,446 10/15/85 4,546,960 06/505,742 10/15/85 
4,546,698 06/530,515 10/15/85 4,546,961 06/642,079 10/15/85 
4,546,703 06/547,847 10/15/85 4,546,965 06/591 ,601 10/15/85 
4,546,707 06/494,184 10/15/85 4,546,966 06/618,348 10/15/85 
4,546,712 06/589,493 10/15/85 4,546,970 06/447 ,239 10/15/85 
4,546,714 06/643,572 10/15/85 4,546,973 06/539,009 10/15/85 
4,546,717 06/643,573 10/15/85 4,546,976 06/576,687 10/15/85 
4,546,723 06/602,195 10/15/85 4,546,981 06/570,819 10/15/85 
4,546,737 06/626,124 10/15/85 4,546,988 06/520,552 10/15/85 
4,546,740 06/508,512 10/15/85 4,546,991 06/603,870 10/15/85 
4,546,741 06/689,128 10/15/85 4,546,993 06/541,601 10/15/85 
4,546,745 06/560,512 10/15/85 4,546,994 06/545,435 10/15/85 
4,546,751 06/646,48 1 10/15/85 4,546,995 06/558,186 10/15/85 
4,546,755 06/541 ,338 10/15/85 4,546,996 06/621 ,686 10/15/85 
4,546,759 06/518,387 10/15/85 4,546,999 06/541 ,133 10/15/85 
4,546,761 06/457 ,434 10/15/85 4,547,001 06/533,107 10/15/85 
4,546,763 06/585,299 10/15/85 4,547,005 06/406,866 10/15/85 
4,546,764 06/483,097 10/15/85 4,547,006 06/445,948 10/15/85 
4,546,767 06/546,199 10/15/85 4,547,009 06/522,325 10/15/85 
4,546,768 06/449,795 10/15/85 4,547,010 06/586,557 10/15/85 
4,546,769 06/579,964 10/15/85 4,547,011 06/698 ,237 10/15/85 
4,546,771 06/531,917 10/15/85 4,547,013 06/625,797 10/15/85 
4,546,774 06/469,465 10/15/85 4,547,014 06/570,979 10/15/85 
4,546,776 06/650,108 10/15/85 4,547,017 06/568,231 10/15/85 
4,546,779 06/560, 143 10/15/85 4,547,019 06/492,278 10/15/85 
4,546,781 06/549,559 10/15/85 4,547,022 06/570,752 10/15/85 
4,546,783 06/536,942 10/15/85 4,547,023 06/593,290 10/15/85 
4,546,792 06/562,840 10/15/85 4,547,025 06/582,638 10/15/85 
4,546,795 06/662,555 10/15/85 4,547,029 06/662,586 10/15/85 
4,546,797 06/500,08 1 10/15/85 4,547,035 06/457,849 10/15/85 
4,546,799 06/655,146 10/15/85 4,547,038 06/488,807 10/15/85 
4,546,801 06/650,858 10/15/85 4,547,039 06/368 ,949 10/15/85 
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4,547,263 06/470,198 10/15/85 
4,547,042 06/520,695 10/15/85 4,547,268 06/579,078 10/15/85 
4,547,044 06/481,011 10/15/85 4,547,269 06/653,504 10/15/85 
4,547,049 06/528,606 10/15/85 4,547,270 06/633,282 10/15/85 
4,547,050 06/524,747 10/1/85 4,547,274 06/500,203 10/15/85 
4,547,051 06/562,233 10/15/85 4,547,276 06/605,456 10/15/85 
4,547,052 06/597,109 10/15/85 4,547,277 06/628,381 10/15/85 
4,547,053 06/489,212 0/15/85 4,547,278 06/639,811 10/15/85 
4,547,054 06/576,683 10/15/85 4,547,283 06/646,278 10/15/85 
4,547,055 06/686,474 10/15/85 4,547,285 06/544,826 10/15/85 
4,547,056 06/671,396 10/15/85 4,547,289 06/584,118 10/15/85 
4,547,058 06/565,935 10/15/85 4,547,298 06/462,838 10/15/85 
4,547,060 06/556,825 10/15/85 4,547,302 06/528,011 10/15/85 
4,547,065 06/536,399 10/15/85 4,547,306 06/618,608 10/15/85 
4,547,066 06/469,088 10/15/85 4,547,307 06/418,814 10/15/85 
4,547,069 06/473,518 10/15/85 4,547,308 06/555,809 10/15/85 
4,547,071 06/393,827 10/15/85 4,547,313 06/485,806 10/15/85 
4,547,074 06/376, 138 10/15/85 4,547,324 06/635,033 10/15/85 
4,547,075 06/580,890 10/15/85 4,547,325 06/627,059 10/15/85 
4,547,084 06/657,593 10/15/85 4,547,330 06/573,740 10/15/85 
4,547,087 06/563,814 10/15/85 4,547,332 06/638,607 10/15/85 
4,547,093 06/517,873 10/15/85 4,547,334 06/296,502 10/15/85 
4,547,095 06/592,567 10/15/85 4,547,335 06/523,293 10/15/85 
4,547,097 06/504,501 10/15/85 4,547,340 06/5 15,366 10/15/85 
4,547,100 06/536,613 10/15/85 4,547,345 06/589,387 10/15/85 
4,547,101 06/533,864 10/15/85 4,547,347 06/557,504 10/15/85 
4,547,104 06/515,783 10/15/85 4,547,349 06/557,503 10/15/85 
4,547,110 06/49 1,096 10/15/85 4,547,351 06/605,951 10/15/85 
4,547,111 06/500,352 10/15/85 4,547,354 06/547,193 10/15/85 
4,547,115 06/573,849 10/15/85 4,547,363 06/384,087 10/15/85 
4,547,120 06/539,923 10/15/85 4,547,364 06/468,695 10/15/85 
4,547,121 06/537,757 10/15/85 4,547,365 06/545,816 10/15/85 
4,547,130 06/579,864 10/15/85 4,547,366 06/625,980 10/15/85 
4,547,141 06/627,782 10/15/85 4,547,372 06/554,349 10/15/85 
4,547,145 06/473,470 10/15/85 4,547,382 06/636,587 10/15/85 
4,547,149 06/506,647 10/15/85 4,547,384 06/588,387 10/15/85 
4,547,152 06/610,293 10/15/85 4,547,386 06/583,958 10/15/85 
4,547,160 06/643,351 10/15/85 4,547,387 06/501,743 10/15/85 
4,547,162 06/700,069 10/15/85 4,547,397 06/715,700 10/15/85 
4,547,163 06/385 ,282 10/15/85 4,547,400 06/705,295 10/15/85 
4,547,164 06/577,437 10/15/85 4,547,402 06/673,403 10/15/85 
4,547,166 06/463,999 10/15/85 4,547,403 06/660,206 10/15/85 
4,547,168 06/505,989 10/15/85 4,547,408 06/599,988 10/15/85 
4,547,169 06/68 1,084 10/15/85 4,547,411 06/538,473 10/15/85 
4,547,172 06/536,435 10/15/85 4,547,413 06/624,952 10/15/85 
4,547,176 06/577,719 10/15/85 4,547,416 06/574,615 10/15/85 
4,547,177 06/488,768 10/15/85 4,547,421 06/663,272 10/15/85 
4,547,179 06/455,286 10/15/85 4,547,427 06/601,554 10/15/85 
4,547,181 06/587,431 10/15/85 4,547,428 06/477 ,694 10/15/85 
4,547,186 06/472,763 10/15/85 4,547,437 06/657,923 10/15/85 
4,547,189 06/587,171 10/15/85 4,547,439 06/527,324 10/15/85 
4,547,190 06/444,840 10/15/85 4,547,442 06/515,649 10/15/85 
4,547,196 06/579,703 10/15/85 4,547,446 06/505,591 10/15/85 
4,547,200 06/664,960 10/15/85 4,547,459 06/309,362 10/15/85 
4,547,201 06/561,388 10/15/85 4,547,463 06/379,319 10/15/85 
4,547,202 06/558,088 10/15/85 4,547,474 06/568,272 10/15/85 
4,547,203 06/595,103 10/15/85 4,547,482 06/515,933 10/15/85 
4,547,208 06/489,112 10/15/85 4,547,486 06/637 ,623 10/15/85 
4,547,209 06/635,786 10/15/85 4,547,494 06/578,380 10/15/85 
4,547,210 06/536,954 10/15/85 4,547,500 06/493,335 10/15/85 
4,547,214 06/45 1,762 10/15/85 4,547,502 06/528,508 10/15/85 
4,547,216 06/568,869 10/15/85 4,547,504 06/558,775 10/15/85 
4,547,217 06/574,711 10/15/85 4,547,506 06/563,495 10/15/85 
4,547,218 06/539,909 10/15/85 4,547,509 06/455,392 10/15/85 
4,547,221 06/665,446 10/15/85 4,547,510 06/599,388 10/15/85 
4,547,222 06/612,487 10/15/85 4,547,512 06/555,319 10/15/85 
4,547,227 06/598,445 10/15/85 4,547,514 06/557,885 10/15/85 
4,547,229 06/607,530 10/15/85 4,547,515 06/518,870 10/15/85 
4,547,230 06/635,393 10/15/85 4,547,517 06/579,844 10/15/85 
4,547,243 06/658,836 10/15/85 4,547,518 06/597,421 10/15/85 
4,547,245 06/600,533 10/15/85 4,547,525 06/563,109 10/15/85 
4,547,247 06/588,031 10/15/85 4,547,530 06/552,211 10/15/85 
4,547,248 06/288,854 10/15/85 4,547,536 06/636,053 10/15/85 
4,547,254 06/422,740 10/15/85 4,547,539 06/667,190 10/15/85 
4,547,255 06/660,001 10/15/85 4,547,545 06/603,761 10/15/85 
4,547,256 06/450,898 10/15/85 4,547,559 06/476,668 10/15/85 
4,547,259 06/501,221 10/15/85 4,547,563 06/558,083 10/15/85 





1161 OG 116 OFFICIAL GAZETTE ApRIL 5, 1994 


Patent Number Serial Number Issue Date 4,547,837 06/538,485 10/15/85 

4,547,842 06/543,901 10/15/85 
4,547,570 06/543,693 10/15/85 4,547,845 06/370,310 10/15/85 
4,547,571 06/657,865 10/15/85 4,547,847 06/498,466 10/15/85 
4,547,574 06/668,669 10/15/85 4,547,851 06/474,983 10/15/85 
4,547,575 06/467,541 10/15/85 4,547,857 06/507,102 10/15/85 
4,547,576 06/563,310 10/15/85 4,547,861 06/342,223 10/15/85 
4,547,581 06/643,563 10/15/85 4,547,865 06/538,787 10/15/85 
4,547,582 06/658,013 10/15/85 4,547,870 06/573,454 10/15/85 
4,547,588 06/248,924 10/15/85 4,547,879 06/548,502 10/15/85 
4,547,592 06/634,346 10/15/85 4,547,882 06/470,910 10/15/85 
4,547,593 06/593,562 10/15/85 4,547,884 06/366,743 10/15/85 
4,547,594 06/636,283 10/15/85 4,547,885 06/492,501 10/15/85 
4,547,597 06/495,382 10/15/85 4,547,887 06/556,661 10/15/85 
4,547,604 06/576,803 10/15/85 4,547,896 06/392,476 10/15/85 
4,547,606 06/576,802 10/15/85 4,547,898 06/474,408 10/15/85 
4,547,609 06/700,364 10/15/85 4,547,902 06/521,813 10/15/85 
4,547,613 06/629,371 10/15/85 4,547,904 06/441 ,068 10/22/85 
4,547,614 06/534,023 10/15/85 4,547,914 06/546,825 10/22/85 
4,547,616 06/687,045 10/15/85 4,547,915 06/672,147 10/22/85 
4,547,627 06/665,890 10/15/85 4,547,918 06/523,777 10/22/85 
4,547,631 06/501,310 10/15/85 4,547,920 06/543,500 10/22/85 
4,547,635 06/571,191 10/15/85 4,547,921 06/387,291 10/22/85 
4,547,637 06/563,570 10/15/85 4,547,927 06/559,335 10/22/85 
4,547,642 06/454,972 10/15/85 4,547,941 06/473,745 10/22/85 
4,547,645 06/462,912 10/15/85 4,547,944 06/585,450 10/22/85 
4,547,649 06/472,319 10/15/85 4,547,953 06/638,801 10/22/85 
4,547,653 06/582,745 10/15/85 4,547,954 06/510,414 10/22/85 
4,547,656 06/597 ,892 10/15/85 4,547,957 06/636,562 10/22/85 
4,547,657 06/579,433 10/15/85 4,547,958 06/610,911 10/22/85 
4,547,664 06/480,821 10/15/85 k 06/433,294 10/22/85 
4,547,673 06/456,615 10/15/85 06/581,177 10/22/85 
4,547,675 06/328,403 10/15/85 06/612,574 10/22/85 
4,547,676 06/460,627 10/15/85 06/575,142 10/22/85 
4,547,678 06/579,795 10/15/85 .547,9 06/426,433 10/22/85 
4,547,680 06/462,373 10/15/85 06/612,328 10/22/85 
4,547,702 06/540,222 10/15/85 A 06/467,827 10/22/85 
4,547,704 06/519,162 10/15/85 06/453,511 10/22/85 
4,547,709 06/335,365 10/15/85 10/22/85 
4,547,711 06/609,735 10/15/85 3 10/22/85 
4,547,717 06/486,492 10/15/85 i 10/22/85 
4,547,720 06/540,477 10/15/85 06/581,580 10/22/85 
4,547,725 06/355,596 10/15/85 548, 06/590, 160 10/22/85 
4,547,727 06/512,064 10/15/85 06/479,103 10/22/85 
4,547,734 06/473,591 10/15/85 548, 06/516,617 10/22/85 
4,547,735 06/460,565 10/15/85 06/524,511 10/22/85 
4,547,739 06/495,232 10/15/85 06/538, 146 10/22/85 
4,547,745 06/470,650 10/15/85 06/666,479 10/22/85 
4,547,747 06/474,489 10/15/85 06/586,915 10/22/85 
4,547,760 06/628,876 10/15/85 06/600,519 10/22/85 
4,547,763 06/503,229 10/15/85 * x 06/516,508 10/22/85 
4,547,765 06/527,988 10/15/85 06/598, 153 10/22/85 
4,547,767 06/540,331 10/15/85 06/520,757 10/22/85 
4,547,768 06/453,709 10/15/85 s J 06/561,718 10/22/85 
4,547,771 06/408,044 10/15/85 06/440,630 10/22/85 
4,547,772 06/522,407 10/15/85 06/499,619 10/22/85 
4,547,775 06/340,426 10/15/85 06/617,656 10/22/85 
4,547,776 06/548,468 10/15/85 06/581,893 10/22/85 
4,547,780 06/65 1,446 10/15/85 548, 06/499,065 10/22/85 
4,547,782 06/644,271 10/15/85 06/598,369 10/22/85 
4,547,785 06/602,890 10/15/85 06/550,611 10/22/85 
4,547,786 06/637,151 10/15/85 06/528,690 10/22/85 
4,547,788 06/516,180 10/15/85 06/637,689 10/22/85 
4,547,789 06/549,978 10/15/85 548, 06/549,909 10/22/85 
4,547,791 06/360,291 10/15/85 06/576,223 10/22/85 
4,547,801 06/468 ,233 10/15/85 06/588,937 10/22/85 
4,547,802 06/490,263 10/15/85 06/594,116 10/22/85 
4,547,804 06/476,915 10/15/85 248, 06/548,582 10/22/85 
4,547,806 06/511,839 10/15/85 06/627,946 10/22/85 
4,547,810 06/367 ,049 10/15/85 06/606,195 10/22/85 
4,547,816 06/374, 196 10/15/85 06/589,034 10/22/85 
4,547,817 06/691 ,690 10/15/85 06/391,249 10/22/85 
4,547,821 06/434,249 10/15/85 06/639,086 10/22/85 
4,547,825 06/580,824 10/15/85 06/565,916 10/22/85 
4,547,826 06/556,743 10/15/85 06/532,241 10/22/85 
4,547,827 06/510,668 : 10/15/85 06/506,849 10/22/85 
4,547,828 06/499,590 10/15/85 06/646,923 10/22/85 
4,547,831 06/470,779 10/15/85 4,548,118 06/547,058 10/22/85 
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4,548,375 06/485,441 10/22/85 

4,548,120 06/562,350 10/22/85 4,548,376 06/428,959 10/22/85 
4,548,123 06/344,055 10/22/85 4,548,378 06/361 ,988 10/22/85 
4,548,127 06/520,030 10/22/85 4,548,380 06/469,309 10/22/85 
4,548,131 06/525,893 10/22/85 4,548,382 06/279,954 10/22/85 
4,548,137 06/708,549 10/22/85 4,548,388 06/678,637 10/22/85 
4,548,146 06/447 ,006 10/22/85 4,548,395 06/463,982 10/22/85 
4,548,150 06/407,034 10/22/85 4,548,396 06/498,158 10/22/85 
4,548,153 06/398,998 10/22/85 4,548,398 06/464,417 10/22/85 
4,548,155 06/642,551 10/22/85 4,548,403 06/442,434 10/22/85 
4,548,158 06/576,842 10/22/85 4,548,406 06/520,449 10/22/85 
4,548,161 06/521,412 10/22/85 4,548,410 06/543,670 10/22/85 
4,548,162 06/663,296 10/22/85 4,548,414 06/705,067 10/22/85 
4,548,165 06/531,714 10/22/85 4,548,417 06/512,227 10/22/85 
4,548,170 06/602,324 10/22/85 4,548,419 06/550,480 10/22/85 
4,548,171 06/631,906 10/22/85 4,548,422 06/442,459 10/22/85 
4,548,174 06/655,269 10/22/85 4,548,428 06/665,995 10/22/85 
4,548,176 06/659,431 10/22/85 4,548,429 06/540,350 10/22/85 
4,548,180 06/619,110 10/22/85 4,548,430 06/486,048 10/22/85 
4,548,183 06/602,448 10/22/85 4,548,433 06/609,458 10/22/85 
4,548,186 06/647,824 10/22/85 4,548,438 06/535,031 10/22/85 
4,548,187 06/513,118 10/22/85 4,548,439 06/463,255 10/22/85 
4,548,190 06/501 ,793 10/22/85 4,548,440 06/607 ,300 10/22/85 
4,548,191 06/592,030 10/22/85 4,548,441 06/341 ,624 10/22/85 
4,548,194 06/574,338 10/22/85 4,548,446 06/434,612 10/22/85 
4,548,195 06/565,729 10/22/85 4,548,453 06/474,413 10/22/85 
4,548,208 06/624,871 10/22/85 4,548,457 06/605,511 10/22/85 
4,548,212 06/437,697 10/22/85 4,548,458 06/637 ,184 10/22/85 
4,548,214 06/659,933 10/22/85 4,548,460 06/604,430 10/22/85 
4,548,215 06/528,961 10/22/85 4,548,464 06/409,625 10/22/85 
4,548,216 06/441,178 10/22/85 4,548,467 06/462,805 10/22/85 
4,548,226 06/577,139 10/22/85 4,548,470 06/618,999 10/22/85 
4,548,230 06/576,240 10/22/85 4,548,477 06/379,352 10/22/85 
4,548,233 06/600,842 10/22/85 4,548,483 06/5 13,860 10/22/85 
4,548,235 06/666, 188 10/22/85 4,548,485 06/528,527 10/22/85 
4,548,237 06/561 ,492 10/22/85 4,548,486 06/511,388 10/22/85 
4,548,240 06/640,061 10/22/85 4,548,490 06/523,918 10/22/85 
4,548,243 06/548,681 10/22/85 4,548,502 06/683,960 10/22/85 
4,548,244 06/676,361 10/22/85 4,548,503 06/465,995 10/22/85 
4,548,246 06/552,586 10/22/85 4,548,507 06/535,369 10/22/85 
4,548,249 06/647 ,429 10/22/85 4,548,509 06/658,377 10/22/85 
4,548,252 06/596,492 10/22/85 4,548,513 06/522,282 10/22/85 
4,548,254 06/509,700 10/22/85 4,548,515 06/602,967 10/22/85 
4,548,258 06/627 ,345 10/22/85 4,548,520 06/598,897 10/22/85 
4,548,259 06/433,263 10/22/85 4,548,524 06/400,758 10/22/85 
4,548,261 06/609,397 10/22/85 4,548,525 06/449,020 10/22/85 
4,548,266 06/572,346 10/22/85 4,548,528 06/459,395 10/22/85 
4,548,269 06/628,011 10/22/85 4,548,530 06/585,135 10/22/85 
4,548,271 06/540,065 10/22/85 4,548,535 06/558,636 10/22/85 
4,548,272 06/525,189 10/22/85 4,548,537 06/494,331 10/22/85 
4,548,273 06/554,208 10/22/85 4,548,542 06/605,146 10/22/85 
4,548,275 06/486,545 10/22/85 4,548,547 06/563,747 10/22/85 
4,548,278 06/572,764 10/22/85. 4,548,558 06/559,811 10/22/85 
4,548,279 06/518,694 10/22/85 4,548,559 06/650,302 10/22/85 
4,548,282 06/495,501 10/22/85 4,548,560 06/515,319 10/22/85 
4,548,284 06/546,754 10/22/85 4,548,561 06/603 ,649 10/22/85 
06/609,148 10/22/85 4,548,562 06/432,889 10/22/85 

06/541 ,374 10/22/85 4,548,564 06/644,298 10/22/85 

06/568,521 10/22/85 4,548,569 06/637 ,962 10/22/85 

06/528,299 10/22/85 4,548,570 06/493,839 10/22/85 

06/510,294 10/22/85 4,548,572 06/613,624 10/22/85 

06/652,713 10/22/85 4,548,579 06/519,481 10/22/85 

06/385,174 10/22/85 4,548,582 06/610,523 10/22/85 

06/570,780 10/22/85 4,548,583 06/545,881 10/22/85 

06/536,391 10/22/85 4,548,584 06/569,035 10/22/85 

4,548,340 06/598,496 10/22/85 4,548,586 06/513,806 10/22/85 
4,548,341 06/548,116 10/22/85 4,548,588 06/624,726 10/22/85 
4,548,347 06/445,640 10/22/85 4,548,592 06/452,763 10/22/85 
4,548,350 06/610,701 10/22/85 4,548,595 06/5 16,652 10/22/85 
4,548,351 06/603,530 10/22/85 4,548,602 06/517,724 10/22/85 
4,548,353 06/570,841 10/22/85 4,548,603 06/517,323 10/22/85 
4,548,356 06/522,766 10/22/85 4,548,606 06/537,190 10/22/85 
4,548,357 06/559,742 10/22/85 4,548,611 06/499,293 10/22/85 
4,548,361 06/548,185 10/22/85 4,548,615 06/625,886 10/22/85 
4,548,363 06/529,493 10/22/85 4,548,620 06/577,776 10/22/85 
4,548,369 06/725,637 10/22/85 4,548,621 06/698,750 10/22/85 
4,548,370 06/567,056 10/22/85 4,548,628 06/483,253 10/22/85 
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4,548,901 06/506,476 10/22/85 
4,548,629 06/540,957 10/22/85 4,548,903 06/595,153 10/22/85 
4,548,630 06/679, 106 10/22/85 4,548,908 06/498,864 10/22/85 
4,548,634 06/685,973 10/22/85 4,548,916 06/573,344 10/22/85 
4,548,641 06/497 ,928 10/22/85 4,548,917 06/583,208 10/22/85 
4,548,643 06/563,583 10/22/85 4,548,927 06/497,786 10/22/85 
4,548,648 06/616,378 10/22/85 4,548,928 06/672,651 10/22/85 
4,548,655 06/554,410 10/22/85 4,548,929 06/486,211 10/22/85 
4,548,656 06/398 ,334 10/22/85 4,548,930 06/565,664 10/22/85 
4,548,661 06/375,640 10/22/85 4,548,933 06/560,964 10/22/85 
4,548,666 06/604,411 10/22/85 4,548,935 06/691,971 10/22/85 
4,548,667 06/594,327 10/22/85 4,548,940 06/563,497 10/22/85 
4,548,669 06/558,878 10/22/85 4,548,941 06/635,953 10/22/85 
4,548,670 06/633,124 10/22/85 4,548,942 06/554,699 10/22/85 
4,548,675 06/554,909 10/22/85 4,548,944 06/465,572 10/22/85 
4,548,677 06/547,196 10/22/85 4,548,947 06/607,375 10/22/85 
4,548,678 06/494,016 10/22/85 4,548,948 06/581,440 10/22/85 
4,548,679 06/556,065 10/22/85 4,548,949 06/527,716 10/22/85 
4,548,682 06/618,512 10/22/85 4,548,951 06/487,335 10/22/85 
4,548,683 06/655,659 10/22/85 4,548,953 06/625,170 10/22/85 
4,548,684 06/620,388 10/22/85 4,548,956 06/7 13,373 10/22/85 
4,548,686 06/57 1,969 10/22/85 4,548,957 06/689,842 10/22/85 
4,548,687 06/490,085 10/22/85 4,548,959 06/545,182 10/22/85 
4,548,692 06/638,275 10/22/85 4,548,965 06/648,171 10/22/85 
4,548,697 06/568,766 10/22/85 4,548,968 06/624,176 10/22/85 
4,548,707 06/602,856 10/22/85 4,548,970 06/644,708 10/22/85 
4,548,711 06/414,111 10/22/85 4,548,971 06/626,842 10/22/85 
4,548,712 06/429, 166 10/22/85 4,548,976 06/611,807 10/22/85 
4,548,720 06/487,196 10/22/85 4,548,979 06/453,649 10/22/85 
4,548,724 06/614,606 10/22/85 4,548,987 06/647,453 10/22/85 
4,548,725 06/495,566 10/22/85 4,548,990 06/523,236 10/22/85 
4,548,726 06/672,045 10/22/85 4,548,991 06/493,08 1 10/22/85 
4,548,727 06/539,515 10/22/85 4,548,992 06/632,212 10/22/85 
4,548,728 06/7 10,088 10/22/85 4,548,994 06/529,245 10/22/85 
4,548,736 06/527,345 10/22/85 4,548,996 06/569,016 10/22/85 
4,548,738 06/626,565 10/22/85 4,549,000 06/586,330 10/22/85 
4,548,739 06/601 ,098 10/22/85 4,549,001 06/654,923 10/22/85 
4,548,740 06/569,444 10/22/85 4,549,002 06/615,444 10/22/85 
4,548,747 06/490,274 10/22/85 4,549,004 06/640,475 10/22/85 
4,548,750 06/542,329 10/22/85 4,549,006 06/644,515 10/22/85 
4,548,751 06/5 19,874 10/22/85 4,549,008 06/640,281 10/22/85 
4,548,755 06/469,490 10/22/85 4,549,016 06/690,013 10/22/85 
4,548,759 06/645,735 10/22/85 4,549,019 06/394,392 10/22/85 
4,548,760 06/657,561 10/22/85 4,549,022 06/667,528 10/22/85 
4,548,767 06/535,464 10/22/85 4,549,023 06/636,293 10/22/85 
4,548,769 06/696,483 10/22/85 4,549,024 06/668,219 10/22/85 
4,548,773 06/386,618 10/22/85 4,549,026 06/353,872 10/22/85 
4,548,774 06/515,134 10/22/85 4,549,029 06/482,353 10/22/85 
4,548,775 06/568,545 10/22/85 4,549,030 06/547,317 10/22/85 
4,548,777 06/367,225 10/22/85 4,549,035 06/543,343 10/22/85 
4,548,780 06/341,958 10/22/85 4,549,038 06/524,868 10/22/85 
4,548,781 06/512,129 10/22/85 4,549,045 06/449,611 10/22/85 
4,548,789 06/525,788 10/22/85 4,549,046 06/523,115 10/22/85 
4,548,791 06/537,945 10/22/85 4,549,049 06/514,540 10/22/85 
4,548,795 06/608,806 10/22/85 4,549,051 06/580,343 10/22/85 
4,548,798 06/601,079 10/22/85 4,549,055 06/560,85 1 10/22/85 
4,548,800 06/404,259 10/22/85 4,549,060 06/533,162 10/22/85 
4,548,804 06/593,058 10/22/85 4,549,063 06/515,947 10/22/85 
4,548,811 06/545,817 10/22/85 4,549,066 06/583,543 10/22/85 
4,548,829 06/573,304 10/22/85 4,549,070 06/677,739 10/22/85 
4,548,833 06/461 ,702 10/22/85 4,549,072 06/455,001 10/22/85 
4,548,836 06/705,297 10/22/85 4,549,074 06/513,289 10/22/85 
4,548,839 06/591,798 10/22/85 4,549,080 06/505,387 10/22/85 
4,548,840 06/608,891 10/22/85 4,549,085 06/484,930 10/22/85 
4,548,841 06/597,217 10/22/85 4,549,088 06/459,022 10/22/85 
4,548,843 06/609,913 10/22/85 4,549,097 06/483,449 10/22/85 
4,548,851 06/512,715 10/22/85 4,549,098 06/410,999 10/22/85 
4,548,861 06/537,728 10/22/85 4,549,099 06/487,761 10/22/85 
4,548,866 06/542,944 10/22/85 4,549,109 06/625,199 10/22/85 
4,548,870 06/588,751 10/22/85 4,549,111 06/431,151 10/22/85 
4,548,872 06/633,796 10/22/85 4,549,112 06/450,521 10/22/85 
4,548,875 06/593,220 10/22/85 4,549,135 06/455,051 10/22/85 
4,548,876 06/661,851 10/22/85 4,549,139 06/500,665 10/22/85 
4,548,878 06/7 10,607 10/22/85 4,549,140 06/500,666 10/22/85 
4,548,881 06/699,765 10/22/85 4,549,143 06/628,179 10/22/85 
4,548,887 06/627,557 10/22/85 4,549,154 06/689,516 10/22/85 
4,548,890 06/595,448 10/22/85 4,549,155 06/420,433 10/22/85 
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4,549,488 06/553,190 10/29/85 
4,549,165 06/623,737 10/22/85 4,549,489 06/465,284 10/29/85 
4,549,172 06/587,869 10/22/85 4,549,490 06/633,846 10/29/85 
4,549,177 06/482,692 10/22/85 4,549,491 06/615,461 10/29/85 
4,549,183 06/404,236 10/22/85 4,549,492 06/613,289 10/29/85 
4,549,184 06/373,806 10/22/85 4,549,494 06/506,905 10/29/85 
4,549,185 06/317,606 10/22/85 4,549,499 06/588,429 10/29/85 
4,549,188 06/569,354 10/22/85 4,549,503 06/609,624 10/29/85 
4,549,192 06/636,471 10/22/85 4,549,504 06/632,607 10/29/85 
4,549,195 06/485,091 10/22/85 4,549,508 06/475,183 10/29/85 
4,549,196 06/405,000 10/22/85 4,549,509 06/652,276 10/29/85 
4,549,204 06/443,883 10/22/85 4,549,510 06/674,812 10/29/85 
4,549,211 06/480,967 10/22/85 4,549,512 06/650,212 10/29/85 
4,549,213 06/611,849 10/22/85 4,549,516 06/663,079 10/29/85 
4,549,216 06/561 ,069 10/22/85 4,549,518 06/663 ,000 10/29/85 
4,549,239 06/323,029 10/22/85 4,549,521 06/688,898 10/29/85 
4,549,240 06/444,793 10/22/85 4,549,524 06/588,531 10/29/85 
4,549,257 06/418,782 10/22/85 4,549,528 06/582,039 10/29/85 
4,549,259 06/504,436 10/22/85 4,549,531 06/637 335 10/29/85 
4,549,263 06/679,610 10/22/85 4,549,534 06/457,516 10/29/85 
4,549,267 06/503,185 10/22/85 4,549,535 06/447,151 10/29/85 
4,549,269 06/558,173 10/22/85 4,549,537 06/255,318 10/29/85 
4,549,277 06/529,336 10/22/85 4,549,541 06/536,282 10/29/85 
4,549,283 06/529,302 10/22/85 4,549,543 06/446,045 10/29/85 
4,549,285 06/396,008 10/22/85 4,549,551 06/553,116 10/29/85 
4,549,286 06/468,722 10/22/85 4,549,554 06/567,734 10/29/85 
4,549,293 06/566,767 10/22/85 4,549,562 06/554,948 10/29/85 
4,549,308 06/397,131 10/22/85 4,549,566 06/661 ,088 10/29/85 
4,549,310 06/594,824 10/22/85 4,549,568 06/582,941 10/29/85 
4,549,316 06/547 ,327 10/29/85 4,549,569 06/656,486 10/29/85 
4,549,320 06/624,597 10/29/85 4,549,570 06/433,841 10/29/85 
4,549,323 06/527,013 10/29/85 4,549,573 06/587,818 10/29/85 
4,549,324 06/611,858 10/29/85 4,549,575 06/624,957 10/29/85 
4,549,327 06/652,734 10/29/85 4,549,576 06/301 ,253 10/29/85 
4,549,329 06/629,611 10/29/85 4,549,583 06/407,485 10/29/85 
4,549,334 06/441,990 10/29/85 4,549,585 06/567,049 10/29/85 
4,549,335 06/505,537 10/29/85 4,549,586 06/475,155 10/29/85 
4,549,337 06/510,199 10/29/85 4,549,589 06/618,081 10/29/85 
4,549,345 06/522,727 10/29/85 4,549,590 06/590,212 10/29/85 
4,549,347 06/610,913 10/29/85 4,549,592 06/446,973 10/29/85 
4,549,350 06/57 1,734 10/29/85 4,549,595 06/630,224 10/29/85 
4,549,351 06/412,256 10/29/85 4,549,597 06/532,567 10/29/85 
4,549,356 06/690,830 10/29/85 4,549,600 06/469,984 10/29/85 
4,549,362 06/565,476 10/29/85 4,549,601 06/562,912 10/29/85 
4,549,364 06/665,288 10/29/85 4,549,602 06/479,327 10/29/85 
4,549,365 06/597,128 10/29/85 4,549.604 06/486,087 10/29/85 
4,549,366 06/612,661 10/29/85 4,549,608 06/630,177 10/29/85 
4,549,367 06/614,563 10/29/85 4,549,611 06/628,402 10/29/85 
4,549,368 06/637,429 10/29/85 4,549,612 06/565,719 10/29/85 
4,549,375 06/501,845 10/29/85 4,549,621 06/609,442 10/29/85 
4,549,379 06/464,651 10/29/85 4,549,623 06/639,627 10/29/85 
4,549,380 06/551,159 10/29/85 4,549,624 06/660,074 10/29/85 
4,549,384 06/523,620 10/29/85 4,549,629 06/5 15,567 10/29/85 
4,549,386 06/598,812 10/29/85 4,549,630 06/477,641 10/29/85 
4,549,399 06/573,138 10/29/85 4,549,635 06/712,427 10/29/85 
4,549,405 06/560,719 10/29/85 4,549,645 06/547,287 10/29/85 
4,549,414 06/523,122 10/29/85 4,549,646 06/385,828 10/29/85 
4,549,416 06/524,297 10/29/85 4,549,650 06/570,170 10/29/85 
4,549,418 06/475,141 10/29/85 4,549,651 06/684,847 10/29/85 
4,549,425 06/539,523 10/29/85 4,549,661 06/606,466 10/29/85 
4,549,427 06/533,331 10/29/85 4,549,664 06/468,822 10/29/85 
4,549,429 06/557,709 10/29/85 4,549,677 06/500,305 10/29/85 
4,549,430 06/597,588 10/29/85 4,549,688 06/526,862 10/29/85 
4,549,432 06/572,912 10/29/85 4,549,696 06/571,514 10/29/85 
4,549,435 06/561 ,433 10/29/85 4,549,696 06/626,240 10/29/85 
4,549,436 06/547,289 10/29/85 4,549,700 06/563,694 10/29/85 
4,549,437 06/536,375 10/29/85 4,549,707 06/453,842 10/29/85 
4,549,438 06/516,777 10/29/85 4,549,711 06/558,900 10/29/85 
4,549,440 06/594,843 10/29/85 4,549,712 06/384,016 10/29/85 
4,549,448 06/503,968 10/29/85 4,549,713 06/546,477 10/29/85 
4,549,450 06/352,122 10/29/85 4,549,717 06/582,720 10/29/85 
4,549,456 06/530,063 10/29/85 4,549,720 06/579,906 10/29/85 
4,549,464 06/582,972 10/29/85 4,549,721 06/707,035 10/29/85 
4,549,475 06/658,203 10/29/85 4,549,729 06/458,882 10/29/85 
4,549,476 06/569,617 10/29/85 4,549,730 06/545,218 10/29/85 
4,549,477 06/648,501 10/29/85 4,549,733 06/464,092 10/29/85 
4,549,479 06/485,932 10/29/85 4,549,734 06/515,303 10/29/85 
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4,549,996 06/653,502 10/29/85 
4,549,737 06/573,665 10/29/85 4,549,998 06/701,446 10/29/85 
4,549,739 06/466,502 10/29/85 4,550,000 06/640,549 10/29/85 
4,549,745 06/664,703 10/29/85 4,550,002 06/590,574 10/29/85 
4,549,746 06/661 ,657 10/29/85 4,550,010 06/339,737 10/29/85 
4,549,750 06/7 10,326 10/29/85 4,550,012 06/605,740 10/29/85 
4,549,751 06/576,880 10/29/85 4,550,013 06/414,288 10/29/85 
4,549,753 06/424,339 10/29/85 4,550,014 06/416,409 10/29/85 
4,549,760 06/587,538 10/29/85 4,550,021 06/617,470 10/29/85 
4,549,766 06/413,503 10/29/85 4,550,025 06/680,832 10/29/85 
4,549,767 06/557,455 10/29/85 4,550,026 06/466,489 10/29/85 
4,549,771 06/696,954 10/29/85 4,550,033 06/5 15,643 10/29/85 
4,549,775 06/443,020 10/29/85 4,550,036 06/662,110 10/29/85 
4,549,780 06/635,075 10/29/85 4,550,037 06/682,749 10/29/85 
4,549,781 06/499,898 10/29/85 4,550,040 06/480,059 10/29/85 
4,549,783 06/482,732 10/29/85 4,550,050 06/579,511 10/29/85 
4,549,784 06/53 1,764 10/29/85 4,550,051 06/606,956 10/29/85 
4,549,785 06/482,910 10/29/85 4,550,054 06/545,960 10/29/85 
4,549,786 06/464,661 10/29/85 4,550,059 06/520,459 10/29/85 
4,549,791 06/528,471 10/29/85 4,550,060 06/626,515 10/29/85 
4,549,792 06/362,297 10/29/85 4,550,066 06/667,211 10/29/85 
4,549,795 06/354,382 10/29/85 4,550,075 06/506,889 10/29/85 
4,549,799 06/596,746 10/29/85 4,550,076 06/424,182 10/29/85 
4,549,801 06/474,782 10/29/85 4,550,078 06/495,677 10/29/85 
4,549,808 06/490,584 10/29/85 4,550,079 06/472,313 10/29/85 
4,549,810 06/685,057 10/29/85 4,550,084 06/553,096 10/29/85 
4,549,812 06/664,432 10/29/85 4,550,092 06/555,118 10/29/85 
4,549,816 06/531,262 10/29/85 4,550,095 06/642,457 10/29/85 
4,549,818 06/557 ,469 10/29/85 4,550,097 06/642,464 10/29/85 
4,549,820 06/578,318 10/29/85 4,550,098 06/441,383 10/29/85 
4,549,822 06/523,019 10/29/85 4,550,103 06/632,999 10/29/85 
4,549,826 06/610,866 10/29/85 4,550,104 06/632,911 10/29/85 
4,549,837 06/516,210 10/29/85 4,550,105 06/326,937 10/29/85 
4,549,840 06/596, 145 10/29/85 4,550,108 06/639,039 10/29/85 
4,549,841 06/444,386 10/29/85 4,550,111 06/459, 142 10/29/85 
4,549,849 06/483,677 10/29/85 4,550,124 06/699,275 10/29/85 
4,549,850 06/633,420 10/29/85 4,550,127 06/641,358 10/29/85 
4,549,854 06/599,998 10/29/85 4,550,129 06/493,865 10/29/85 
4,549,857 06/637 ,364 10/29/85 4,550,133 06/608,145 10/29/85 
4,549,859 06/614,193 10/29/85 4,550,137 06/479,604 10/29/85 
4,549,863 06/578,529 10/29/85 4,550,146 06/683,361 10/29/85 
4,549,869 06/474,024 10/29/85 4,550,154 06/565,320 10/29/85 
4,549,871 06/604,018 10/29/85 4,550,158 06/409,170 10/29/85 
4,549,872 06/585,019 10/29/85 4,550,170 06/57 1,465 10/29/85 
4,549,874 06/501,656 10/29/85 4,550,173 06/571,454 10/29/85 
4,549,882 06/662,777 10/29/85 4,550,176 06/569,965 10/29/85 
4,549,883 06/563,124 10/29/85 4,550,184 06/683,441 10/29/85 
4,549,884 06/606,083 10/29/85 4,550,187 06/599,642 10/29/85 
4,549,886 06/595,101 10/29/85 4,550,190 06/477,100 10/29/85 
4,549,888 06/669,158 10/29/85 4,550,191 06/475,391 10/29/85 
4,549,890 06/557,083 10/29/85 4,550,199 06/590,058 10/29/85 
4,549,893 06/552,617 10/29/85 4,550,200 06/590,059 10/29/85 
4,549,896 06/644,476 10/29/85 4,550,201 06/685,377 10/29/85 
4,549,900 06/481,615 10/29/85 4,550,205 06/439,185 10/29/85 
4,549,901 06/580,583 10/29/85 4,550,210 06/522,940 10/29/85 
4,549,902 06/597,269 10/29/85 4,550,212 06/356,561 10/29/85 
4,549,904 06/385,362 10/29/85 4,550,215 06/594,144 10/29/85 
4,549,910 06/498,621 10/29/85 4,550,217 06/645,195 10/29/85 
4,549,911 06/576,589 10/29/85 4,550,218 06/708,386 10/29/85 
4,549,912 06/449,347 10/29/85 4,550,223 06/355,330 10/29/85 
4,549,921 06/546,546 10/29/85 4,550,227 06/629,017 10/29/85 
4,549,929 06/638,073 10/29/85 4,550,231 06/534,816 10/29/85 
4,549,931 06/461 ,673 10/29/85 4,550,237 06/541,378 10/29/85 
4,549,935 06/505,004 10/29/85 4,550,238 06/439,514 10/29/85 
4,549,936 06/537,819 10/29/85 4,550,244 06/536,787 10/29/85 
4,549,945 06/569,812 10/29/85 4,550,255 06/5 11,060 10/29/85 
4,549,954 06/257 ,032 10/29/85 4,550,256 06/542,391 10/29/85 
4,549,955 06/676,965 10/29/85 4,550,260 06/617,961 10/29/85 
4,549,956 06/708,111 10/29/85 4,550,263 06/576,980 10/29/85 
4,549,960 06/511,450 10/29/85 4,550,266 06/581,806 10/29/85 
4,549,961 06/584,099 10/29/85 4,550,271 06/507,258 10/29/85 
4,549,962 06/632,358 10/29/85 4,550,272 06/591,480 10/29/85 
4,549,968 06/61 1,647 10/29/85 4,550,273 06/488,338 10/29/85 
4,549,972 06/67 1,406 10/29/85 4,550,275 06/539,889 10/29/85 
4,549,976 06/539,498 10/29/85 4,550,282 06/473,743 10/29/85 
4,549,988 06/509,256 10/29/85 4,550,285 06/508,439 10/29/85 
4,549,989 06/540,734 10/29/85 4,550,287 06/522,856 10/29/85 
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4,550,619 06/625,120 11/05/85 
4,550,290 06/632,052 10/29/85 4,550,620 06/555,218 11/05/85 
4,550,293 06/574,434 10/29/85 4,550,621 06/544,184 11/05/85 
4,550,294 06/547 ,233 10/29/85 4,550,626 06/475,197 11/05/85 
4,550,322 06/60 1,466 10/29/85 4,550,632 06/546,272 11/05/85 
4,550,328 06/522,214 10/29/85 4,550,634 06/595 ,902 11/05/85 
4,550,329 06/646,091 10/29/85 4,550,638 06/496,433 11/05/85 
4,550,331 06/5 18,786 10/29/85 4,550,646 06/678,189 11/05/85 
4,550,348 06/544,115 10/29/85 4,550,648 06/512,780 11/05/85 
4,550,354 06/434,744 10/29/85 4,550,651 06/442,947 11/05/85 
4,550,355 06/443,771 10/29/85 4,550,652 06/543,746 11/05/85 
4,550,357 06/508,281 10/29/85 4,550,656 06/645,758 11/05/85 
4,550,358 06/579,831 10/29/85 4,550,658 06/492,028 11/05/85 
4,550,361 06/619,061 10/29/85 4,550,661 06/532,200 11/05/85 
4,550,364 06/617,386 10/29/85 4,550,665 06/583,494 11/05/85 
4,550,367 06/245 ,646 10/29/85 4,550,668 06/509,794 11/05/85 
4,550,372 06/529,315 10/29/85 4,550,671 06/648 696 11/05/85 
4,550,376 06/466, 147 10/29/85 4,550,675 06/480,975 11/05/85 
4,550,377 06/544,922 10/29/85 4,550,676 06/525,928 11/05/85 
4,550,393 06/376,970 10/29/85 4,550,678 06/660,684 11/05/85 
4,550,396 06/458,492 10/29/85 4,550,679 06/619,543 11/05/85 
4,550,405 06/452,608 10/29/85 4,550,682 06/584,034 11/05/85 
4,550,408 06/350,756 10/29/85 4,550,683 06/573,009 11/05/85 
4,550,409 06/413,619 10/29/85 4,550,684 06/522,638 11/05/85 
4,550,413 06/601 ,346 10/29/85 4,550,687 06/552,134 11/05/85 
4,550,414 06/484,302 10/29/85 4,550,689 06/546,874 11/05/85 
4,550,417 06/434,487 10/29/85 4,550,690 06/672,626 11/05/85 
4,550,418 06/636,793 10/29/85 4,550,696 06/642,177 11/05/85 
4,550,419 06/543,208 10/29/85 4,550,699 06/679,066 11/05/85 
4,550,420 06/550,482 10/29/85 4,550,702 06/658,288 11/05/85 
4,550,421 06/593,185 10/29/85 4,550,706 06/683 ,468 11/05/85 
4,550,435 06/501,869 10/29/85 4,550,720 06/551,876 11/05/85 
4,550,444 06/543 ,562 10/29/85 4,550,721 06/510,318 11/05/85 
4,550,447 06/520,027 11/05/85 4,550,723 06/580,755 11/05/85 
4,550,459 06/498,630 11/05/85 4,550,725 06/556,672 11/05/85 
4,550,463 06/610,849 11/05/85 4,550,734 06/536,854 11/05/85 
4,550,464 06/549,854 11/05/85 4,550,741 06/580,331 11/05/85 
4,550,465 06/473,088 11/05/85 4,550,744 06/551,693 11/05/85 
4,550,478 06/290,013 11/05/85 4,550,746 06/637,712 11/05/85 
4,550,481 06/565,636 11/05/85 4,550,748 06/483,398 11/05/85 
4,550,483 06/502,693 11/05/85 4,550,750 06/65 1,340 11/05/85 
4,550,484 06/617,045 11/05/85 4,550,754 06/619,197 11/05/85 
4,550,485 06/579,559 11/05/85 4,550,763 06/326,479 11/05/85 
4,550,492 06/610,906 11/05/85 4,550,764 06/564,299 11/05/85 
4,550,494 06/623,681 11/05/85 4,550,768 06/470,566 11/05/85 
4,550,495 06/449,590 11/05/85 4,550,771 06/621,525 11/05/85 
4,550,496 06/605,015 11/05/85 4,550,772 06/4890,854 11/05/85 
4,550,498 06/58 1,032 11/05/85 4,550,775 06/544,028 11/05/85 
4,550,499 06/515,015 11/05/85 4,550,776 06/497,661 11/05/85 
4,550,514 06/638,092 11/05/85 4,550,786 06/564,710 11/05/85 
4,550,515 06/546,838 11/05/85 4,550,789 06/592,637 11/05/85 
4,550,518 06/532,409 11/05/85 4,550,794 06/339,472 11/05/85 
4,550,519 06/597,126 11/05/85 4,550,801 06/676,386 11/05/85 
4,550,520 06/642,087 11/05/85 4,550,804 06/580,523 11/05/85 
4,550,522 06/637,136 11/05/85 4,550,805 06/676,852 11/05/85 
4,550,530 06/503,279 11/05/85 4,550,808 06/575,135 11/05/85 
4,550,532 06/556, 157 11/05/85 4,550,809 06/397,506 11/05/85 
4,550,533 06/431,553 11/05/85 4,550,810 06/553,759 11/05/85 
4,550,534 06/525,736 11/05/85 4,550,814 06/433,607 11/05/85 
4,550,536 06/444,017 11/05/85 4,550,815 06/546, 147 11/05/85 
4,550,539 06/565,391 11/05/85 4,550,816 06/461 ,333 11/05/85 
4,550,548 06/498,426 11/05/85 4,550,817 06/585,248 11/05/85 
4,550,553 06/543,615 11/05/85 4,550,819 06/422,956 11/05/85 
4,550,556 06/617,251 11/05/85 4,550,823 06/659,523 11/05/85 
4,550,561 06/413,101 11/05/85 4,550,825 06/517,579 11/05/85 
4,550,563 06/642,728 11/05/85 4,550,831 06/598,181 11/05/85 
4,550,567 06/545,764 11/05/85 4,550,834 06/558,030 11/05/85 
4,550,568 06/588,784 11/05/85 4,550,836 06/591,582 11/05/85 
4,550,574 06/663,033 11/05/85 4,550,837 06/404,588 11/05/85 
4,550,578 06/583,002 11/05/85 4,550,839 06/426,123 11/05/85 
4,550,584 06/527 ,404 11/05/85 4,550,840 06/580,651 11/05/85 
4,550,590 06/524,190 11/05/85 4,550,848 06/609,304 11/05/85 
4,550,595 06/609,601 11/05/85 4,550,850 06/428,188 11/05/85 
4,550,598 06/547,330 11/05/85 4,550,853 06/457,568 11/05/85 
4,550,602 06/609,323 11/05/85 4,550,855 06/528,752 11/05/85 
4,550,606 06/425,798 11/05/85 4,550,856 06/584,742 11/05/85 
4,550,608 06/566,864 11/05/85 4,550,857 06/569,771 11/05/85 
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4,551,144 06/497,952 11/05/85 
4,550,865 06/530,589 11/05/85 4,551,145 06/609,591 11/05/85 
4,550,866 06/529,395 11/05/85 4,551,147 06/462,442 11/05/85 
4,550,867 06/541,931 11/05/85 4,551,149 06/349,179 11/05/85 
4,550,871 06/410,943 11/05/85 4,551,164 06/538,985 11/05/85 
4,550,872 06/558,527 11/05/85 4,551,168 06/596,928 11/05/85 
4,550,875 06/638,274 11/05/85 4,551,173 06/675,947 11/05/85 
4,550,878 06/558,432 11/05/85 4,551,177 06/603,021 11/05/85 
4,550,880 06/597,318 11/05/85 4,551,179 06/540,823 11/05/85 
4,550,882 06/586,964 11/05/85 4,551,181 06/528,379 11/05/85 
4,550,895 06/654, 162 11/05/85 4,551,196 06/433,131 11/05/85 
4,550,897 06/581,971 11/05/85 4,551,204 06/617,180 11/05/85 
4,550,902 06/517,621 11/05/85 4,551,205 06/523,974 11/05/85 
4,550,904 06/604,360 11/05/85 4,551,206 06/568, 108 11/05/85 
4,550,905 06/625,272 11/05/85 4,551,217 06/644,390 11/05/85 
4,550,912 06/551,420 11/05/85 4,551,218 06/391,410 11/05/85 
4,550,913 06/653,843 11/05/85 4,551,219 06/612,157 11/05/85 
4,550,915 06/712,478 11/05/85 4,551,221 06/640,554 11/05/85 
4,550,921 06/588,372 11/05/85 4,551,223 06/590,827 11/05/85 
4,550,922 06/410,258 11/05/85 4,551,224 06/562,323 11/05/85 
4,550,930 06/546,298 11/05/85 4,551,230 06/655,798 11/05/85 
4,550,931 06/536,131 11/05/85 4,551,233 06/643,897 11/05/85 
4,550,932 06/534,277 11/05/85 4,551,235 06/625,415 11/05/85 
4,550,938 06/630,225 11/05/85 4,551,237 06/392,161 11/05/85 
4,550,940 06/574,469 11/05/85 4,551,238 06/668,788 11/05/85 
4,550,942 06/588, 188 11/05/85 4,551,242 06/659,718 11/05/85 
4,550,947 06/591,931 11/05/85 4,551,243 06/408,073 11/05/85 
4,550,949 06/537,714 11/05/85 4,551,247 06/579,904 11/05/85 
4,550,950 06/335,064 11/05/85 4,551,252 06/45 1,335 11/05/85 
4,550,952 06/528,061 11/05/85 4,551,253 06/572,351 11/05/85 
4,550,954 06/526,237 11/05/85 4,551,256 06/384,175 11/05/85 
4,550,960 06/643,942 11/05/85 4,551,259 06/561,411 11/05/85 
4,550,963 06/504,550 11/05/85 4,551,260 06/634,023 11/05/85 
4,550,967 06/447,739 11/05/85 4,551,262 06/539,324 11/05/85 
4,550,979 06/620, 187 11/05/85 4551272 06/568,849 11/05/85 
4,550,982 06/440,465 11/05/85 4,551,273 06/575,804 11/05/85 
4,550,985 06/384,316 11/05/85 4,551,276 06/573,265 11/05/85 
4,550,986 06/513,076 11/05/85 4,551,277 06/550,288 11/05/85 
4,550,989 06/446,672 11/05/85 4,551,283 06/638,845 11/05/85 
4,550,990 06/401,255 11/05/85 4,551,284 06/639,276 11/05/85 
4,550,997 06/672,344 11/05/85 4,551,285 06/578,343 11/05/85 
4,551,001 06/515,357 11/05/85 4,551,286 06/426,605 11/05/85 
4,551,006 06/619,652 11/05/85 4,551,288 06/648,652 11/05/85 
4,551,024 06/257, 162 11/05/85 4,551,293 06/586,337 11/05/85 
4,551,025 06/637 ,382 11/05/85 4,551,294 06/657 ,690 11/05/85 
4,551,027 06/338,313 11/05/85 4,551,298 06/382,434 11/05/85 
4,551,030 06/557,174 11/05/85 4,551,303 06/528,215 11/05/85 
4,551,032 06/631,194 11/05/85 4,551,307 06/38 1,794 11/05/85 
4,551,034 06/285,449 11/05/85 4,551,308 06/549,070 11/05/85 
4,551,037 06/501 ,253 11/05/85 4,551,311 06/442,179 11/05/85 
4,551,039 06/653,459 11/05/85 4,551,312 06/670,244 11/05/85 
4,551,042 /611,179 11/05/85 4,551,313 06/583,566 11/05/85 
4,551,043 06/620, 144 11/05/85 4,551,317 06/489,414 11/05/85 
4,551,044 06/488,534 11/05/85 4,551,319 08/637,732 11/05/85 
4,551,047 06/567 ,392 11/05/85 4,551,320 06/660,341 11/05/85 
4,551,049 06/442,909 11/05/85 4,551,328 06/496,383 11/05/85 
4,551,051 06/533,308 11/05/85 4,551,330 06/509,642 11/05/85 
4,551,055 06/515,560 11/05/85 4,551,333 06/493,960 11/05/85 
4,551,056 06/528,393 11/05/85 4,551,338 06/443,285 11/05/85 
4,551,058 06/515,467 11/05/85 4,551,349 06/562,252 11/05/85 
4,551,059 06/548,047 11/05/85 4,551,350 06/672,647 11/05/85 
4,551,062 06/646,298 11/05/85 4,551,354 06/633,256 11/05/85 
4,551,064 06/737,900 11/05/85 4,551,361 06/671,535 11/05/85 
4,551,073 06/493,693 11/05/85 4,551,362 06/643,659 11/05/85 
4,551,074 06/428,795 11/05/85 4,551,363 06/606,282 11/05/85 
4,551,088 06/643,126 11/05/85 4,551,365 06/314,115 11/05/85 
4,551,089 06/635,582 11/05/85 4,551,373 06/548,788 11/05/85 
4,551,090 06/562,848 11/05/85 4,551,375 06/650,531 11/05/85 
4,551,094 06/696,783 11/05/85 4,551,379 06/528,004 11/05/85 
4,551,096 06/662,727 11/05/85 4,551,385 06/552,315 11/05/85 
4,551,107 06/462,844 11/05/85 4,551,388 06/508,298 11/05/85 
4,551,114 06/463,844 11/05/85 4,551,390 06/492,869 11/05/85 
4,551,121 06/595,680 11/05/85 4,551,391 06/572,493 11/05/85 
4,551,122 06/468,654 11/05/85 4,551,396 06/647 ,239 11/05/85 
4,551,125 06/589,855 11/05/85 4,551,399 06/615,917 11/05/85 
4,551,130 06/608,244 11/05/85 4,551,401 06/600, 140 11/05/85 
4,551,131 06/490,673 11/05/85 4,551,402 06/552,491 11/05/85 
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4,551,672 06/475,303 11/05/85 
4,551,403 06/653,488 11/05/85 = 4,551,675 06/562,795 11/05/85 
4,551,411 06/687,415 11/05/85 4,551,677 06/473,827 11/05/85 
4,551,419 06/579,048 11/05/85 4,551,678 06/444,620 11/05/85 
4,551,421 06/579,321 11/05/85 4,551,687 06/638,584 11/05/85 
4,551,422 06/684,981 11/05/85 4,551,688 06/613,661 11/05/85 
4,551,423 06/597,623 11/05/85 4,551,689 06/469,636 11/05/85 
4,551,430 06/546, 132 11/05/85 4,551,691 06/537,064 11/05/85 
4,551,434 06/582,253 11/05/85 4,551,693 06/552,105 11/05/85 
4,551,437 06/567,722 11/05/85 4,551,695 06/508,546 11/05/85 
4,551,438 06/598,772 11/05/85 4,551,698 06/558,466 11/05/85 
4,551,440 06/642,463 11/05/85 4,551,700 06/589,693 11/05/85 
4,551,444 06/714,735 11/05/85 4,551,705 06/460, 100 11/05/85 
4,551,445 06/541 ,979 11/05/85 4,551,707 06/382,388 11/05/85 
4,551,447 06/726,575 11/05/85 4,551,710 06/602,127 11/05/85 
4,551,450 06/644,886 11/05/85 4,551,712 06/378,244 11/05/85 
4,551,454 06/477,146 11/05/85 4,551,720 06/478,970 11/05/85 
4,551,455 06/478,993 11/05/85 4,551,726 06/403,682 11/05/85 
4,551,457 06/615,346 11/05/85 4,551,732 06/505,680 11/05/85 
4,551,458 06/483,938 11/05/85 4,551,734 06/679,199 11/05/85 
4,551,459 06/599,858 11/05/85 4,551,744 06/403,328 11/05/85 
4,551,460 06/471 ,382 11/05/85 4,551,746 06/505,866 11/05/85 
4,551,461 06/642,088 11/05/85 4,551,747 06/432,843 11/05/85 
4,551,466 06/473,519 11/05/85 4,551,748 06/467,121 11/05/85 
4,551,472 06/569,202 11/05/85 4,551,763 06/562,280 11/05/85 
4,551,474 06/639,057 11/05/85 4,551,765 06/314,613 11/05/85 
4,551,479 06/592,102 11/05/85 4,551,776 06/45 1,583 11/05/85 
4,551,482 06/507,108 11/05/85 4,551,777 06/407,080 11/05/85 
4,551,483 06/650,062 11/05/85 4,551,781 06/519,820 11/05/85 
4,551,485 06/647,059 11/05/85 4,551,784 06/626,518 11/05/85 
4,551,487 06/523,452 11/05/85 4,551,791 06/616,006 11/05/85 
4,551,493 06/581,715 11/05/85 4,551,793 06/616,777 11/05/85 
4,551,495 06/553,148 11/05/85 4,551,794 06/652,032 11/05/85 
4,551,500 06/636,961 11/05/85 4,551,797 06/528,091 11/05/85 
4,551,502 06/533,516 11/05/85 4,551,800 06/444,954 11/05/85 
4,551,504 06/570,784 11/05/85 4,551,803 06/398,554 11/05/85 
4,551,507 06/682,714 11/05/85 4,551,806 06/479,286 11/05/85 
4,551,511 06/662,759 11/05/85. 4,551,807 06/523,863 11/05/85 
4,551,512 06/597 ,665 11/05/85 4,551,825 06/438,052 11/05/85 
4,551,513 06/663,326 11/05/85 4,551,830 06/591 ,083 11/05/85 
4,551,518 06/632,921 11/05/85 4,551,834 06/545,320 11/05/85 
4,551,524 06/507,243 11/05/85 4,551,837 06/478,820 11/05/85 
4,551,529 06/539,517 11/05/85 4,551,842 06/455,369 11/05/85 
4,551,532 06/257,771 11/05/85 4,551,848 06/445,197 11/05/85 
4,551,535 06/675,053 11/05/85 4,551,855 06/550,387 11/05/85 
4,551,536 06/514,370 11/05/85 4,551,857 06/450,562 11/12/85 
4,551,541 06/462,863 11/05/85 4,551,859 06/605, 162 11/12/85 
4,551,547 06/528,936 11/05/85 4,551,870 06/692,511 11/12/85 
4,551,548 06/477,514 11/05/85 4,551,876 06/658,421 11/12/85 
4,551,557 06/685,372 11/05/85 4,551,881 06/602,896 11/12/85 
4,551,558 06/685,373 11/05/85 4,551,884 06/675,478 11/12/85 
4,551,559 06/732,314 11/05/85 4,551,885 06/477,101 11/12/85 
4,551,561 06/683,376 11/05/85 4,551,886 06/497,641 11/12/85 
4,551,570 06/691,412 11/05/85 4,551,888 06/535,121 11/12/85 
4,551,584 06/600, 160 11/05/85 4,551,896 06/628,212 11/12/85 
4,551,586 06/621 ,987 11/05/85 4,551,897 06/55 1,796 11/12/85 
4,551,587 06/507,039 11/05/85 4,551,899 06/667 ,004 11/12/85 
4,551,589 06/587,829 11/05/85 4,551,900 06/642,273 11/12/85 
4,551,593 06/566,072 11/05/85 4,551,903 06/612,912 11/12/85 
4,551,594 06/619,791 11/05/85 4,551,905 06/550,284 11/12/85 
4,551,597 06/562,644 11/05/85 = 4,551,913 06/501,955 11/12/85 
4,551,599 06/525,413 11/05/85 4,551,917 06/665,739 11/12/85 
4,551,603 06/639,112 11/05/85 = 4,551,918 06/592,774 11/12/85 
4,551,607 06/605,612 11/05/85 4,551,920 06/609, 190 11/12/85 
4,551,608 06/608,992 11/05/85 4,551,922 06/636,955 11/12/85 
4,551,622 06/48 1,660 11/05/85 4,551,924 06/624,006 11/12/85 
4,551,625 06/5 13,605 11/05/85 4,551,926 06/613,364 11/12/85 
4,551,628 06/48 1,164 11/05/85 4,551,928 06/603,198 11/12/85 
4,551,631 06/628,271 11/05/85. 4,551,933 06/578,428 11/12/85 
4,551,635 06/417,205 11/05/85 4,551,936 06/490,980 11/12/85 
4,551,642 06/472,331 11/05/85 4,551,942 06/588,717 11/12/85 
4,551,644 06/547,236 11/05/85. 4,551,944 06/571,611 11/12/85 
4,551,646 06/41 1,076 11/05/85. 4,551,947 06/516,881 11/12/85 
4,551,649 06/559,543 11/05/85 4,551,948 06/546,403 11/12/85 
4,551,652 06/383,844 11/05/85 4,551,952 06/502,605 11/12/85 
4,551,660 06/627,638 11/05/85 4,551,954 06/586,327 11/12/85 
4,551,664 06/536,553 11/05/85 4,551,956 06/514,880 11/12/85 
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4,552,191 06/586,458 11/12/85 
4,551,958 06/459,245 1/12/85 4,552,192 06/502,688 11/12/85 
4,551,960 06/466, 102 11/12/85 = 4,552,193 06/579,413 11/12/85 
4,551,963 06/393, 152 11/12/85 4,552,197 06/509,813 11/12/85 
4,551,966 06/386,788 11/12/85 4,552,199 06/48 1,808 11/12/85 
4,551,968 06/406,229 11/12/85 = 4,552,203 06/487,672 11/12/85 
4,551,973 06/437,230 11/12/85 == 4,552,204 06/557,034 11/12/85 
4,551,974 06/604,784 11/12/85 4,552,205 06/546,995 11/12/85 
4,551,984 06/652,840 11/12/85 = 4,552,207 06/505,077 11/12/85 
4,551,985 06/590,835 11/12/85 = 4,552,208 06/275,917 11/12/85 
4,551,990 06/661 ,993 11/12/85 = 4,552,211 06/486,064 11/12/85 
4,551,991 06/702,749 11/12/85 = 4,552,216 06/623,256 11/12/85 
4,551,993 06/661,298 11/12/85 = 4,552,218 06/535,409 11/12/85 
4,551,994 06/602,924 11/12/85 4,552,220 06/576,970 11/12/85 
4,551,995 06/544,084 11/12/85 = 4,552,222 06/645,330 11/12/85 
4,551,997 06/571,593 11/12/85 = 4,552,225 06/546,281 11/12/85 
4,551,999 06/462,979 11/12/85 4,552,226 06/594,918 11/12/85 
4,552,000 06/588,927 11/12/85 = 4,552,228 06/581,612 11/12/85 
4,552,003 06/720,456 11/12/85 = 4,552,234 06/585,955 11/12/85 
4,552,009 06/343,219 11/12/85 = 4,552,235 06/487,011 11/12/85 
4,552,011! 06/655,828 11/12/85 4,552,236 06/416,323 11/12/85 
4,552,012 06/478,558 11/12/85 4,552,241 06/601 ,002 11/12/85 
4,552,014 06/682,089 11/12/85 = 4,552,243 06/606,624 11/12/85 
4,552,018 06/465,847 11/12/85 = 4,552,244 06/534,755 11/12/85 
4,552,030 06/507,242 11/12/85 = 4,552,245 06/650,175 11/12/85 
4,552,031 06/488,413 11/12/85 4,552,246 06/661 ,569 11/12/85 
4,552,033 06/598,359 11/12/85 = 4,552,249 06/461 ,384 11/12/85 
4,552,034 06/464,714 11/12/85 4,552,253 06/500,064 11/12/85 
4,552,037 06/578,932 11/12/85 = 4,552,256 06/445,835 11/12/85 
4,552,038 06/542,045 11/12/85 == 4,552,260 06/561,701 11/12/85 
4,552,046 06/613,934 11/12/85 = 4,552,264 06/593,999 11/12/85 
4,552,052 06/642,818 11/12/85 4,552,270 06/585,192 11/12/85 
4,552,053 06/496, 164 11/12/85 = 4,552,274 06/567,511 11/12/85 
4,552,058 06/553,797 11/12/85 4,552,277 06/616,572 11/12/85 
4,552,059 06/651,795 11/12/85 = 4,552,288 06/550,605 11/12/85 
4,552,061 06/538,704 11/12/85 = 4,552,293 06/545,277 11/12/85 
4,552,062 06/520,671 11/12/85 = 4,552,295 06/663,795 11/12/85 
4,552,064 06/544,397 11/12/85 = 4,552,297 06/5 16,033 11/12/85 
4,552,067 06/703,283 11/12/85 4,552,298 06/490,016 11/12/85 
4,552,068 06/565,344 11/12/85 = 4,552,299 06/616,665 11/12/85 
4,552,070 06/411,514 11/12/85 = 4,552,300 06/492,989 11/12/85 
4,552,072 06/269,555 11/12/85 4,552,301 * — 06/585,706 11/12/85 
4,552,076 06/673,051 11/12/85 = 4,552,302 06/633,847 11/12/85 
4,552,077 06/625,271 11/12/85 = 4,552,305 06/717,941 11/12/85 
4,552,078 06/556,870 11/12/85 = 4,552,307 06/519,968 11/12/85 
4,552,079 06/562,028 11/12/85 = 4,552,310 06/626,070 11/12/85 
4,552,080 06/490,893 11/12/85 4,552,311 06/535,009 11/12/85 
4,552,082 06/607 ,606 11/12/85 = 4,552,312 06/569, 167 11/12/85 
4,552,092 06/652,676 11/12/85 = 4,552,327 06/533,675 11/12/85 
4,552,094 06/469,240 11/12/85 = 4,552,340 06/537,094 11/12/85 
4,552,096 06/672,940 1/12/85 4,552,341 06/452,151 11/12/85 
4,552,098 06/734,175 11/12/85 = 4,552,343 06/732,941 11/12/85 
4,552,100 06/669,446 11/12/85 = 4,552,355 06/617,020 11/12/85 
4,552,102 06/661 ,262 11/12/85 4,552,364 06/631,501 11/12/85 
4,552,105 06/646,928 11/12/85 = 4,552,369 06/685,439 11/12/85 
4,552,106 06/446,502 11/12/85 4,552,372 06/567,875 11/12/85 
4,552,109 06/567,000 11/12/85 = 4,552,376 06/552,523 11/12/85 
4,552,110 06/553,233 11/12/85 == 4,552,377 06/592,834 11/12/85 
4,552,117 06/658,887 11/12/85 4,552,378 06/585,723 11/12/85 
4,552,121 06/649,947 11/12/85 = 4,552,379 06/554,985 11/12/85 
4,552,122 06/562,487 11/12/85 = 4,552,380 06/569,861 11/12/85 
4,552,125 06/658,811 11/12/85 = 4,552,390 06/559,217 11/12/85 
4,552,126 06/598,739 11/12/85 = 4,552,391 06/338,761 11/12/85 
4,552,132 06/650,690 11/12/85 = 4,552,394 06/550,546 11/12/85 
4,552,134 06/502,936 11/12/85 = 4,552,396 06/665,948 11/12/85 
4,552,138 06/502,362 11/12/85 = 4,552,398 06/570,135 11/12/85 
4,552,139 06/596,584 11/12/85 4,552,401 06/444,704 11/12/85 
4,552,142 06/608,704 11/12/85 4,552,408 06/532,406 11/12/85 
4,552,151 06/677,897 11/12/85 = 4,552,410 06/542,536 11/12/85 
4,552,155 06/360,438 11/12/85 = 4,552,413 06/511,484 11/12/85 
4,552,160 06/677,319 11/12/85 = 4,552,414 06/541,732 11/12/85 
4,552,165 06/622,673 11/12/85 = 4,552,415 06/636,398 11/12/85 
4,552,175 06/624,410 11/12/85 = 4,552,418 06/534,664 11/12/85 
4,552,178 06/460,966 11/12/85 4,552,421 06/572,804 11/12/85 
4,552,180 06/634,355 11/12/85 4,552,424 06/551,546 11/12/85 
4,552,181 06/68 1,955 11/12/85 = 4,552,425 06/517,867 11/12/85 
4,552,182 06/640,065 11/12/85 = 4,552,432 06/487,094 11/12/85 
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4,552,692 06/618,751 11/12/85 
4,552,438 06/569,085 11/12/85 ° 4,552,699 06/560,919 11/12/85 
4,552,443 06/642,118 11/12/85 4,552,702 06/397 ,095 11/12/85 
4,552,449 06/544, 139 11/12/85 4,552,707 06/492,864 11/12/85 
4,552,451 06/504,035 11/12/85 4,552,713 06/582,054 11/12/85 
4,552,452 06/510,700 11/12/85 4,552,717 06/624,851 11/12/85 
4,552,456 06/411,813 11/12/85 4,552,720 06/577 ,234 11/12/85 
4,552,457 06/462,860 11/12/85 4,552,723 06/519,273 11/12/85 
4,552,459 06/423,902 11/12/85 4,552,726 06/621 ,287 11/12/85 
4,552,460 06/537,623 11/12/85 4,552,734 06/530,267 11/12/85 
4,552,464 06/631,749 11/12/85 4,552,735 06/486,672 11/12/85 
4,552,465 06/569,720 11/12/85 4,552,736 06/490,633 11/12/85 
4,552,466 06/603 ,374 11/12/85 4,552,738 06/614,071 11/12/85 
4,552,471 06/553,826 11/12/85 4,552,741 06/656,867 11/12/85 
4,552,473 06/660,662 11/12/85 4,552,742 06/538,210 11/12/85 
4,552,475 06/440,626 11/12/85 4,552,757 06/563,370 11/12/85 
4,552,483 06/646, 187 11/12/85 4,552,758 06/563,372 11/12/85 
4,552,487 06/533,361 11/12/85 4,552,762 06/537,091 11/12/85 
4,552,490 06/689,497 11/12/85 4,552,771 06/554, 163 11/12/85 
4,552,492 06/467 ,694 11/12/85 4,552,779 06/555,644 11/12/85 
4,552,496 06/455,825 11/12/85 4,552,791 06/560,065 11/12/85 
4,552,498 06/490,731 11/12/85 4,552,792 06/669,903 11/12/85 
4,552,502 06/539,919 11/12/85 4,552,802 06/514,220 11/12/85 
4,552,505 06/524,839 11/12/85 4,552,803 06/642,772 11/12/85 
4,552,512 06/525,121 11/12/85 4,552,804 06/390,725 11/12/85 
4,552,513 06/472,668 11/12/85 4,552,806 06/513,029 11/12/85 
4,552,515 06/647 ,604 11/12/85 4,552,807 06/496,202 11/12/85 
4,552,520 06/574,512 11/12/85 4,552,812 06/330,451 11/12/85 
4,552,524 06/687,190 11/12/85 4,552,820 06/603,534 11/12/85 
4,552,525 06/621,552 11/12/85 4,552,823 06/628,030 11/12/85 
4,552,526 06/514,435 11/12/85 4,552,826 06/541 ,527 11/12/85 
4,552,532 06/560,199 11/12/85 4,552,832 06/470,909 11/12/85 
4,552,534 06/637,289 11/12/85 4,552,844 06/504,355 11/12/85 
4,552,535 06/611,779 11/12/85 4,552,846 06/572, 108 11/12/85 
4,552,536 06/630,298 11/12/85 4,552,848 06/495,216 11/12/85 
4,552,538 06/600,402 11/12/85 4,552,849 06/632,000 11/12/85 
4,552,547 06/582,497 11/12/85 4,552,854 06/699,886 11/12/85 
4,552,548 06/669,172 11/12/85 4,552,857 06/365,185 11/12/85 
4,552,549 06/587,357 11/12/85 4,552,858 06/642,022 11/12/85 
4,552,550 06/575,434 11/12/85 4,552,861 06/707,128 11/12/85 
4,552,551 06/455,919 11/12/85 4,552,862 06/473,168 11/12/85 
4,552,558 06/513,645 11/12/85 4,552,865 06/628,964 11/12/85 
4,552,565 06/667 ,040 11/12/85 4,552,867 06/510,694 11/12/85 
4,552,568 06/5 16,089 11/12/85 4,552,870 06/732,338 11/12/85 
4,552,571 06/596,892 11/12/85 4,552,876 06/629,285 11/12/85 
4,552,574 06/596,414 11/12/85 4,552,878 06/534,173 11/12/85 
4,552,575 06/460,429 11/12/85 4,552,881 06/636,780 11/12/85 
4,552,577 06/482,231 11/12/85 4,552,883 06/496,259 11/12/85 
4,552,581 06/606,893 11/12/85 4,552,886 06/472,439 13/12/85 
4,552,587 06/674,567 11/12/85 4,552,887 06/705,182 11/12/85 
4,552,597 06/64 1,687 11/12/85 4,552,891 06/53 1,802 11/12/85 
4,552,598 06/611,557 11/12/85 4,552,893 06/472,774 11/12/85 
4,552,600 06/443,992 11/12/85 4,552,896 06/618,003 11/12/85 
4,552,603 06/423,943 11/12/85 4,552,898 06/524,711 11/12/85 
4,552,605 06/292,186 11/12/85 4,552,900 06/589,986 11/12/85 
4,552,606 06/473,016 11/12/85 4,552,908 06/641,777 11/12/85 
4,552,609 06/653,791 11/12/85 4,552,909 06/654,592 11/12/85 
4,552,613 06/584,352 11/12/85 4,552,913 06/691 ,247 11/12/85 
4,552,616 06/536,967 11/12/85 4,552,917 06/544,049 11/12/85 
4,552,619 06/600,429 11/12/85 4,552,921 06/705,266 11/12/85 
4,552,621 06/505,277 11/12/85 4,552,926 06/536,069 11/12/85 
4,552,623 06/593,600 11/12/85 4,552,931 06/649,328 11/12/85 
4,552,626 06/673,185 11/12/85 4,552,937 06/606,066 11/12/85 
4,552,630 06/298,243 11/12/85 4,552,940 06/647,770 11/12/85 
4,552,632 06/627,773 11/12/85 4,552,942 06/650,603 11/12/85 
4,552,637 06/586,283 11/12/85 4,552,943 06/588,821 11/12/85 
4,552,640 06/442,735 11/12/85 4,552,952 06/573,241 11/12/85 
4,552,646 06/685,413 11/12/85 4,552,954 06/497 ,433 11/12/85 
4,552,651 06/575,964 11/12/85 4,552,956 06/640,897 11/12/85 
4,552,656 06/534,983 11/12/85 4,552,957 06/58 1,465 11/12/85 
4,552,660 06/562,286 11/12/85 4,552,958 06/58 1,464 11/12/85 
4,552,667 06/624,368 11/12/85 4,552,959 06/493,920 11/12/85 
4,552,668 06/635,870 11/12/85 4,552,966 06/511,844 11/12/85 
4,552,676 06/428,191 11/12/85 4,552,967 06/570, 144 11/12/85 
4,552,678 06/544,362 11/12/85 4,552,970 06/576, 168 11/12/85 
4,552,681 06/678,385 11/12/85 4,552,978 06/560,289 11/12/85 
4,552,682 06/430,058 11/12/85 4,552,979 06/325,540 11/12/85 
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4,553,284 06/588,911 11/19/85 
4,552,981 06/644,355 11/12/85 4,553,287 06/506,904 11/19/85 
4,552,984 06/392,884 11/12/85 4,553,289 06/553,248 11/19/85 
4,552,988 06/588,423 11/12/85 4,553,293 06/538,949 11/19/85 
4,552,990 06/495,727 11/12/85 4,553,295 06/602,433 11/19/85 
4,552,998 06/494,977 11/12/85 4,553,296 06/502,873 11/19/85 
4,552,999 06/633,358 11/12/85 4,553,297 06/594,798 11/19/85 
4,553,004 06/588,174 11/12/85 4,553,307 06/571,561 11/19/85 
4,553,005 06/587,728 11/12/85 4,553,311 06/564,266 11/19/85 
4,553,006 06/591,685 11/12/85 4,553,313 06/452,539 11/19/85 
4,553,009 06/553,966 11/12/85 4,553,320 06/546,349 11/19/85 
4,553,013 06/639,003 11/12/85 4,553,328 06/533,634 11/19/85 
4,553,015 06/559,925 11/12/85 4,553,331 06/484,932 11/19/85 
4,553,016 06/386,616 11/12/85 4,553,334 06/576,680 11/19/85 
4,553,019 06/599,438 11/12/85 4,553,335 06/630,982 11/19/85 
4,553,023 06/569,976 11/12/85 4,553,338 06/648,576 11/19/85 
4,553,025 06/657,345 11/12/85 4,553,340 06/611,143 11/19/85 
4,553,027 06/657,312 11/12/85 4,553,343 06/626,717 11/19/85 
4,553,028 06/407,139 11/12/85 4,553,344 06/598,049 11/19/85 
4,553,038 06/583,935 11/12/85 4,553,346 06/5 10,633 11/19/85 
4,553,039 06/548,517 11/12/85 4,553,348 06/585,507 11/19/85 
4,553,040 06/511,378 11/12/85 4,553,352 06/579,032 11/19/85 
4,553,045 06/465,392 11/12/85 4,553,358 06/648,039 11/19/85 
4,553,053 06/538,394 11/12/85 4,553,359 06/534,482 11/19/85 
4,553,058 06/595,483 11/12/85 4,553,366 06/468,632 11/19/85 
4,553,061 06/619,672 11/12/85 4,553,370 06/521,804 11/19/85 
4,553,063 06/530,884 11/12/85 4,553,371 06/580,548 11/19/85 
4,553,068 06/545,571 11/12/85 4,553,372 06/541 ,234 11/19/85 
4,553,070 06/395,269 11/12/85 4,553,373 06/418,126 11/19/85 
4,553,073 06/356,283 11/12/85 4,553,381 06/511,031 11/19/85 
4,553,074 06/530,116 11/12/85 4,553,386 06/601 ,305 11/19/85 
4,553,079 06/600,082 11/12/85 4,553,389 06/404,697 11/19/85 
4,553,087 06/393,825 11/12/85 4,553,390 06/662,700 11/19/85 
4,553,089 06/476,195 11/12/85 4,553,391 06/551,901 11/19/85 
4,553,092 06/45 1,433 11/12/85 4,553,393 06/527,613 11/19/85 
4,553,100 06/501,864 11/12/85 4,553,398 06/576,865 11/19/85 
4,553,108 06/550,271 11/12/85 4,553,402 06/486,783 11/19/85 
4,553,118 06/384,051 11/12/85 4,553,403 06/612,490 11/19/85 
4,553,120 06/686,316 11/12/85 4,553,404 06/622,868 11/19/85 
4,553,126 06/633,413 11/12/85 4,553,406 06/520,158 11/19/85 
4,553,128 06/555,313 11/12/85 4,553,409 06/630,208 11/19/85 
4,553,133 06/417,922 11/12/85 4,553,412 06/577,816 11/19/85 
4,553,135 06/365,324 11/12/85 4,553,414 06/617,015 11/19/85 
4,553,142 06/420,147 11/12/85 4,553,421 06/605,057 11/19/85 
4,553,145 06/575,643 11/12/85 4,553,425 06/576,229 11/19/85 
4,553,147 06/540,805 11/12/85 4,553,427 06/587,011 11/19/85 
4,553,158 06/577,505 11/12/85 4,553,429 06/578,721 11/19/85 
4,553,163 06/705,864 11/12/85 4,553,435 06/515,240 11/19/85 
4,553,196 06/466,340 11/12/85 4,553,439 06/510,535 11/19/85 
4,553,204 06/396,201 11/12/85 4,553,443 06/443,069 11/19/85 
4,553,207 06/430,221 11/12/85 4,553,444 06/542,746 11/19/85 
4,553,209 06/451,912 11/12/85 4,553,445 06/585,452 11/19/85 
4,553,211 06/525,500 11/12/85 4,553,447 06/556,389 11/19/85 
4,553,212 06/483,754 11/12/85 4,553,449 06/536,326 11/19/85 
4,553,219 06/426, 136 11/12/85 4,553,450 06/468,636 11/19/85 
4,553,220 06/496,240 11/12/85 4,553,451 06/578,931 11/19/85 
4,553,222 06/474,984 11/12/85 4,553,456 06/637,734 11/19/85 
4,553,230 06/642,548 11/12/85 4,553,457 06/505, 166 11/19/85 
4,553,232 06/458,491 11/12/85 4,553,460 06/540,689 11/19/85 
4,553,234 06/566,945 11/12/85 4,553,461 06/433,651 11/19/85 
4,553,242 06/602,121 11/12/85 4,553,463 06/511,872 11/19/85 
4,553,243 06/420,624 11/12/85 4,553,472 06/525,462 11/19/85 
4,553,246 06/542,734 11/12/85 4,553,475 06/487,162 11/19/85 
4,553,247 06/574,698 11/12/85 4,553,477 06/680,009 11/19/85 
4,553,248 06/502,920 11/12/85 4,553,482 06/611,928 11/19/85 
4,553,251 06/522,652 11/12/85 4,553,489 06/656,448 11/19/85 
4,553,252 06/446,847 11/12/85 4,553,495 06/531,814 11/19/85 
4,553,256 06/449,255 11/12/85 4,553,496 06/568,786 11/19/85 
4,553,259 06/567,202 11/12/85 4,553,497 06/441,751 11/19/85 
4,553,265 06/559,609 11/12/85 4,553,498 06/598,561 11/19/85 
4,553,266 06/521,501 11/12/85 4,553,499 06/604, 187 11/19/85 
4,553,268 06/609,525 11/12/85 4,553,500 06/633,673 11/19/85 
4,553,269 06/635,083 11/19/85 4,553,502 06/697 ,678 11/19/85 
4,553,271 06/397,533 11/19/85 4,553,505 06/624,369 11/19/85 
4,553,272 06/238,374 11/19/85 4,553,506 06/503,192 11/19/85 
4,553,275 06/606,889 11/19/85 4,553,513 06/536,531 11/19/85 
4,553,282 06/691,744 11/19/85 4,553,516 06/582,318 11/19/85 
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4,553,754 06/348,825 11/19/85 

4,553,520 06/650,006 11/19/85 4,553,757 06/573,792 11/19/85 
4,553,521 06/558,605 11/19/85 4,553,768 06/553,704 11/19/85 
4,553,522 06/538,214 11/19/85 4,553,769 06/624,932 11/19/85 
4,553,525 06/603,182 11/19/85 4,553,772 06/476,202 11/19/85 
4,553,527 06/580,663 11/19/85 4,553,780 06/621,422 11/19/85 
4,553,536 06/469,448 11/19/85 4,553,783 06/473,614 11/19/85 
4,553,538 06/559,422 11/19/85 4,553,788 06/626,301 11/19/85 
4,553,540 06/523,707 11/19/85 4,553,797 06/341,284 11/19/85 
4,553,543 06/586,473 11/19/85 4,553,799 06/512,905 11/19/85 
4,553,548 06/524,851 11/19/85 4,553,809 06/654,602 11/19/85 
4,553,549 06/659,094 11/19/85 4,553,815 06/464,433 11/19/85 
06/256,565 11/19/85 4,553,817 06/48 1,933 11/19/85 

06/466,919 11/19/85 4,553,822 06/400,955 11/19/85 

06/581,996 11/19/85 4,553,824 06/604,929 11/19/85 

06/472,455 11/19/85 4,553,826 06/516,947 11/19/85 

06/578,778 11/19/85 4,553,829 06/544,298 11/19/85 

06/597,802 11/19/85 4,553,835 06/626,134 11/19/85 

06/709,823 11/19/85 4,553,836 06/412,496 11/19/85 

06/527,848 11/19/85 4,553,837 06/544,956 11/19/85 

06/534,811 11/19/85 4,553,840 06/442,113 11/19/85 

06/504, 131 11/19/85 4,553,842 06/492,859 11/19/85 

06/610,919 11/19/85 4,553,846 06/500,241 11/19/85 

06/504,493 11/19/85 4,553,851 06/558,870 11/19/85 

06/523,371 11/19/85 4,553,862 06/588,467 11/19/85 

06/7 14,135 11/19/85 4,553,863 06/666,736 11/19/85 

06/599,581 11/19/85 4,553,872 06/580,416 11/19/85 

06/483,149 11/19/85 4,553,878 06/47 1,490 11/19/85 

06/616,090 11/19/85 4,553,885 06/380,120 11/19/85 

06/572,047 11/19/85 4,553,886 06/641,195 11/19/85 

06/685,956 11/19/85 4,553,888 06/507 ,037 11/19/85 

06/542,534 11/19/85 4,553,893 06/702,631 11/19/85 

06/580,678 11/19/85 4,553,895 06/605,213 11/19/85 

06/467,672 11/19/85 4,553,903 06/627 ,634 11/19/85 

06/510,097 11/19/85 4,553,905 06/608,514 11/19/85 

06/530,831 11/19/85 4,553,906 06/654,678 11/19/85 

06/692,349 11/19/85 4,553,907 06/667,777 11/19/85 

06/496,066 11/19/85 4,553,914 06/583,353 11/19/85 

06/597,500 11/19/85 4,553,916 06/639,101 11/19/85 

06/705,784 11/19/85 4,553,917 06/451,896 11/19/85 

06/630,746 11/19/85 4,553,918 06/608,590 11/19/85 

06/413,820 11/19/85 4,553,923 06/658,574 11/19/85 

06/549,796 11/19/85 4,553,924 06/617,060 11/19/85 

06/557,563 11/19/85 4,553,925 06/422,531 11/19/85 

06/525,386 11/19/85 4,553,929 06/615,905 11/19/85 

06/372,340 11/19/85 4,553,931 06/591,812 11/19/85 

06/377 ,369 11/19/85 4,553,941 06/662,729 11/19/85 

06/552,739 11/19/85 4,553,947 06/601 ,006 11/19/85 

06/609,041 11/19/85 4,553,962 06/570,772 11/19/85 

06/697 ,606 11/19/85 4,553,968 06/492,145 11/19/85 

06/558,964 11/19/85 4,553,969 06/475,220 11/19/85 

06/611,154 11/19/85 4,553,970 06/466,253 11/19/85 

06/573,471 11/19/85 4,553,971 06/568,200 11/19/85 

06/643,474 11/19/85 4,553,972 06/496,729 11/19/85 

06/231,324 11/19/85 4,553,976 06/570,255 11/19/85 

06/684,742 11/19/85 4,553,985 06/583,469 11/19/85 

06/437,346 11/19/85 4,553,987 06/571,658 11/19/85 

06/619,350 11/19/85 4,553,989 06/563,388 11/19/85 

06/618,116 11/19/85 4,553,992 06/661,919 11/19/85 

06/583,403 11/19/85 4,554,001 06/533,505 11/19/85 

06/590,769 11/19/85 4,554,003 06/483,383 11/19/85 

06/463,938 11/19/85 4,554,004 06/543,488 11/19/85 

06/582,814 11/19/85 4,554,008 06/529,320 11/19/85 

06/581,109 11/19/85 4,554,010 06/559,126 11/19/85 

06/623,900 11/19/85 4,554,011 06/645,451 11/19/85 

06/541 ,289 11/19/85 4,554,014 06/602,305 11/19/85 

06/523,434 11/19/85 4,554,015 06/506,892 11/19/85 

06/328,672 11/19/85 4,554,016 06/398,170 11/19/85 

06/646,701 11/19/85 4,554,030 06/585,649 11/19/85 

06/430,346 11/19/85 4,554,031 06/604,937 11/19/85 

06/523,070 11/19/85 4,554,035 06/589,052 11/19/85 

06/533,474 11/19/85 4,554,040 06/559,214 11/19/85 

06/613,336 11/19/85 4,554,042 06/671,001 11/19/85 

06/568,937 11/19/85 4,554,052 06/626,549 11/19/85 

06/648,101 11/19/85 4,554,055 06/472,819 11/19/85 

06/657,678 11/19/85 4,554,064 06/594,361 11/19/85 

4,553,746 06/524,565 11/19/85 4,554,066 06/568,093 11/19/85 
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Patent Number Serial Number Issue Date 4,554,365 06/635,784 11/19/85 

4,554,366 06/624,550 11/19/85 
4,554,067 06/703,084 11/19/85 4,554,367 06/535,528 11/19/85 
4,554,073 06/587,633 11/19/85 4,554,373 06/668, 147 11/19/85 
4,554,083 06/624,541 11/19/85 4,554,374 06/644,416 11/19/85 
4,554,084 06/555,514 11/19/85 4,554,375 06/589,804 11/19/85 
4,554,085 06/573,276 11/19/85 4,554,377 06/63 1,047 11/19/85 
4,554,087 06/695,867 11/19/85 4,554,379 06/724,494 11/19/85 
4,554,091 06/617,202 11/19/85 4,554,381 06/392,885 11/19/85 
4,554,092 06/508,519 11/19/85 4,554,387 06/604,891 11/19/85 
4,554,093 06/625,323 11/19/85 4,554,388 06/577,849 11/19/85 
4,554,094 06/626,508 11/19/85 4,554,389 06/598,058 11/19/85 
4,554,100 06/406, 168 11/19/85 4,554,390 06/511,135 11/19/85 
4,554,109 06/561 ,754 11/19/85 4,554,391 06/642,989 11/19/85 
4,554,113 06/628,403 11/19/85 4,554,396 06/651,748 11/19/85 
4,554,115 06/628,157 11/19/85 4,554,403 06/658,234 11/19/85 
4,554,119 06/483,799 11/19/85 4,554,404 06/593,458 11/19/85 
4,554,122 06/639,869 11/19/85 4,554,416 06/473,384 11/19/85 
4,554,123 06/609,110 11/19/85 4,554,422 06/536,406 11/19/85 
4,554,127 06/217,092 11/19/85 4,554,427 06/562,602 11/19/85 
4,554,131 06/655,486 11/19/85 4,554,432 06/658,121 11/19/85 
4,554,133 06/536,515 11/19/85 4,554,434 06/567,909 11/19/85 
4,554,136 06/48 1,208 11/19/85 4,554,435 06/553,340 11/19/85 
4,554,138 06/666,519 11/19/85 4,554,438 06/603,329 11/19/85 
4,554,139 06/618,142 11/19/85 4,554,441 06/703,182 11/19/85 
4,554,144 06/568,707 11/19/85 4,554,443 06/495,472 11/19/85 
4,554,145 06/600,68 1 11/19/85 4,554,445 06/607,836 11/19/85 
4,554,149 06/518,704 11/19/85 4,554,456 06/408,319 11/19/85 
4,554,151 06/536,378 11/19/85 4,554,459 06/331,089 11/19/85 
4,554,153 06/626,819 11/19/85 4,554,471 06/7 10,940 11/19/85 
4,554,158 06/482,899 11/19/85 4,554,472 06/504, 165 11/19/85 
4,554,162 06/607,056 11/19/85 4,554,475 06/617,240 11/19/85 
4,554,165 06/400,653 11/19/85 4,554,480 06/556, 184 11/19/85 
4,554,171 06/497,112 11/19/85 4,554,483 06/537,474 11/19/85 
4,554,188 06/455,699 11/19/85 4,554,484 06/527,626 11/19/85 
4,554,193 06/612,381 11/19/85 4,554,490 06/540,592 11/19/85 
4,554,194 06/536,103 11/19/85 4,554,491 06/639,331 11/19/85 
4,554,197 06/621 ,932 11/19/85 4,554,493 06/584,716 11/19/85 
4,554,201 06/605,862 11/19/85 4,554,494 06/653,869 11/19/85 
4,554,205 06/709,222 11/19/85 4,554,500 06/480,746 11/19/85 
4,554,210 06/597,975 11/19/85 4,554,505 06/503,002 11/19/85 
4,554,211 06/519,496 11/19/85 4,554,516 06/676,043 11/19/85 
4,554,213 06/676,300 11/19/85 4,554,517 06/560,975 11/19/85 
4,554,215 06/552,316 11/19/85 4,554,518 06/620,259 11/19/85 
4,554,219 06/615,271 11/19/85 4,554,519 06/542,840 11/19/85 
4,554,224 06/575,215 11/19/85 4,554,520 06/541 ,524 11/19/85 
4,554,225 06/715,779 11/19/85 4,554,523 06/658,026 11/19/85 
4,554,237 06/452,198 11/19/85 4,554,526 06/643,577 11/19/85 
4,554,238 06/591,419 11/19/85 4,554,528 06/525,724 11/19/85 
4,554,246 06/541,649 11/19/85 4,554,534 06/468,481 11/19/85 
4,554,247 06/579,765 11/19/85 4,554,536 06/478,114 11/19/85 
4,554,249 06/436,385 11/19/85 4,554,539 06/440,116 11/19/85 
4,554,250 06/509,501 11/19/85 4,554,543 06/473,392 11/19/85 
4,554,252 06/449,071 11/19/85 4,554,544 06/536,142 11/19/85 
4,554,254 06/682,338 11/19/85 4,554,546 06/442,581 11/19/85 
4,554,260 06/630,636 11/19/85 4,554,554 06/528,825 11/19/85 
4,554,265 06/626,172 11/19/85 4,554,557 06/725,518 11/19/85 
4,554,268 06/650,745 11/19/85 4,554,564 06/345,994 11/19/85 
4,554,277 06/705,172 11/19/85 4,554,570 06/500,399 11/19/85 
4,554,278 06/517,916 11/19/85 4,554,574 06/735,708 11/19/85 
4,554,280 06/560,698 11/19/85 4,554,575 06/493,903 11/19/85 
4,554,282 06/520,874 11/19/85 4,554,581 06/701,713 11/19/85 
4,554,284 06/649,466 11/19/85 4,554,593 06/409,239 11/19/85 
4,554,287 06/649,465 11/19/85 4,554,595 06/448,786 11/19/85 
4,554,288 06/597,504 11/19/85 4,554,601 06/413,660 11/19/85 
4,554,294 06/678,311 11/19/85 4,554,607 06/428,502 11/19/85 
4,554,295 06/513,431 11/19/85 4,554,612 06/637,995 11/19/85 
4,554,301 06/591,261 11/19/85 4,554,613 06/546,997 11/19/85 
4,554,305 06/717,047 11/19/85 4,554,615 06/500,035 11/19/85 
4,554,306 06/618,347 11/19/85 4,554,620 06/613,810 11/19/85 
4,554,322 06/591 ,358 11/19/85 4,554,634 06/474,322 11/19/85 
4,554,332 06/510,796 11/19/85 4,554,637 06/396,730 11/19/85 
4,554,345 06/490,284 11/19/85 4,554,638 06/650,565 11/19/85 
4,554,348 06/573,237 11/19/85 4,554,648 06/409,251 11/19/85 
4,554,349 06/540,594 11/19/85 4,554,650 06/364,818 11/19/85 
4,554,352 06/537,078 11/19/85 4,554,670 06/484,676 11/19/85 
4,554,363 06/516,602 11/19/85 4,554,676 06/475,824 11/19/85 
4,554,364 06/683,547 11/19/85 4,554,678 06/449,349 11/19/85 
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Patent Number Serial Number Issue Date 4,554,904 06/692,070 11/26/85 
4,554,905 06/596,959 11/26/85 
4,554,679 06/551,922 11/19/85 4,554,912 06/571,821 11/26/85 
4,554,680 06/519,154 11/19/85 4,554,913 06/548,932 11/26/85 
4,554,683 06/226,920 11/26/85 4,554,914 06/538,911 11/26/85 
4,554,685 06/585,533 11/26/85 4,554,931 06/537,586 11/26/85 
4,554,686 06/584,605 11/26/85 4,554,933 06/420,221 11/26/85: 
4,554,691 06/547,981 11/26/85 4,554,934 06/66 1,096 11/26/85 
4,554,703 06/572,184 11/26/85 4,554,935 06/578,511 11/26/85 
4,554,708 06/641,258 11/26/85 4,554,936 06/590,408 11/26/85 
4,554,710 06/624,183 11/26/85 4,554,937 06/472,029 11/26/85 
4,554,711 06/654,345 11/26/85 4,554,946 06/587,944 11/26/85 
4,554,712 06/604,647 11/26/85 4,554,959 06/608,368 11/26/85 
4,554,717 06/559,546 11/26/85 4,554,963 06/524,520 11/26/85 
4,554,720 06/640,056 11/26/85 4,554,966 06/500,254 11/26/85 
4,554,721 06/535,516 11/26/85 4,554,968 06/344,141 11/26/85 
4,554,722 06/463 ,643 11/26/85 4,554,969 06/648,57 1 11/26/85 
4,554,730 06/569,069 11/26/85 4,554,971 06/545,530 11/26/85 
4,554,735 06/607,041 11/26/85 4,554,977 06/590,266 11/26/85 
4,554,736 06/446,558 11/26/85 4,554,979 06/619,083 11/26/85 
4,554,740 06/583,748 11/26/85 4,554,981 06/751,999 11/26/85 
4,554,745 06/587,056 11/26/85 4,554,985 06/678,776 11/26/85 
4,554,747 06/703,190 11/26/85 4,554,992 06/530,833 11/26/85 
4,554,750 06/669,732 11/26/85 4,554,993 06/629,603 11/26/85 
4,554,756 06/548,649 11/26/85 4,554,994 06/698,456 11/26/85 
4,554,757 06/493,510 11/26/85 4,554,997 06/709,211 11/26/85 
4,554,760 06/560,339 11/26/85 4,554,998 06/652,368 11/26/85 
4,554,762 06/722,418 11/26/85 4,555,006 06/360,973 11/26/85 
4,554,769 06/478,413 11/26/85 4,555,009 06/564,151 11/26/85 
4,554,772 06/578,157 11/26/85 4,555,010 06/566,137 11/26/85 
4,554,776 06/467,172 11/26/85 4,555,018 06/574,516 11/26/85 
4,554,777 06/653,624 11/26/85 4,555,022 06/577,375 11/26/85 
4,554,779 06/622,290 11/26/85 4,555,024 06/668,405 11/26/85 
4,554,782 06/637,586 11/26/85 4,555,030 06/581,403 11/26/85 
4,554,783 06/512,706 11/26/85 4,555,032 06/478,193 11/26/85 
4,554,784 06/524,048 11/26/85 4,555,033 06/538,549 11/26/85 
4,554,785 06/563,426 11/26/85 4,555,034 06/553,472 11/26/85 
4,554,786 06/533,023 11/26/85 4,555,035 06/674,670 11/26/85 
4,554,788 06/564,062 11/26/85 4,555,036 06/67 1,944 11/26/85 
4,554,791 06/567,416 11/26/85 4,555,039 06/397,761 11/26/85 
4,554,792 06/665,861 11/26/85 4,555,045 06/537,925 11/26/85 
4,554,801 06/407,935 11/26/85 4,555,048 06/610,688 11/26/85 
4,554,804 06/455,691 11/26/85 4,555,053 06/618,516 11/26/85 
4,554,806 06/580,738 11/26/85 4,555,054 06/497,535 11/26/85 
4,554,809 06/540,507 11/26/85 4,555,057 06/47 1,930 11/26/85 
4,554,821 06/522,203 11/26/85 4,555,065 06/613,347 11/26/85 
4,554,822 06/502,034 11/26/85 4,555,073 06/529,627 11/26/85 
4,554,825 06/585,041 11/26/85 4,555,079 06/566,753 11/26/85 
4,554,828 06/537,647 11/26/85 4,555,084 06/585,922 11/26/85 
4,554,829 06/626,092 11/26/85 4,555,092 06/498,787 11/26/85 
4,554,836 06/645,888 11/26/85 4,555,095 06/588,617 11/26/85 
4,554,840 06/643,574 11/26/85 4,555,096 06/553,412 11/26/85 
4,554,845 06/538,030 11/26/85 4,555,101 06/588,934 11/26/85 
4,554,846 06/578,933 11/26/85 4,555,102 06/492,721 11/26/85 
4,554,847 06/585,524 11/26/85 4,555,105 06/485,147 11/26/85 
4,554,848 06/644,575 11/26/85 4,555,107 06/531,226 11/26/85 
4,554,849 06/566,901 11/26/85 4,555,110 06/618,840 11/26/85 
4,554,850 06/632,394 11/26/85 4,555,119 06/285,786 11/26/85 
4,554,855 06/572,625 11/26/85 4,555,122 06/442,320 11/26/85 
4,554,860 06/435,504 11/26/85 4,555,127 06/584,318 11/26/85 
4,554,861 06/516,139 11/26/85 4,555,129 06/614,215 11/26/85 
4,554,866 06/544,222 11/26/85 4,555,130 06/481,174 11/26/85 
4,554,868 06/457,429 11/26/85 4,555,131 06/464,264 11/26/85 
4,554,869 06/585,113 11/26/85 4,555,134 06/515,516 11/26/85 
4,554,871 06/553,677 11/26/85 4,555,136 06/480,435 11/26/85 
4,554,872 06/557 ,664 11/26/85 4,555,137 06/505,921 11/26/85 
4,554,873 06/414,922 11/26/85 4,555,140 06/583,033 11/26/85 
4,554,874 06/451,801 11/26/85 4,555,141 06/520,644 11/26/85 
4,554,881 06/441 ,533 11/26/85 4,555,148 06/675,683 11/26/85 
4,554,885 06/660,649 11/26/85 4,555,150 06/570,948 11/26/85 
4,554,886 06/583,707 11/26/85 4,555,152 06/535,849 11/26/85 
4,554,889 06/623,682 11/26/85 4,555,154 06/563,855 11/26/85 
4,554,891 06/593,289 11/26/85 4,555,156 06/672,051 11/26/85 
4,554,893 06/656,519 11/26/85 4,555,157 06/647,118 11/26/85 
4,554,894 06/548,975 11/26/85 4,555,160 06/403,954 11/26/85 
4,554,895 06/578,095 11/26/85 4,555,162 06/586,175 11/26/85 
4,554,899 06/632,552 11/26/85 4,555,171 06/467, 168 11/26/85 
4,554,903 06/585,464 11/26/85 4,555,176 06/562,150 11/26/85 
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Patent Number Serial Number Issue Date 4,555,450 06/605,725 11/26/85 

4,555,453 06/307,446 11/26/85 
4,555,177 06/564,583 11/26/85 4,555,454 06/724,322 11/26/85 
4,555,178 06/579,887 11/26/85 4,555,455 06/701,724 11/26/85 
4,555,180 06/476,628 11/26/85 4,555,456 06/612,857 11/26/85 
4,555,182 06/634,591 11/26/85 4,555,457 06/536,634 11/26/85 
4,555,185 06/549,859 11/26/85 4,555,471 06/678,051 11/26/85 
4,555,188 06/680,572 11/26/85 4,555,478 06/688 ,478 11/26/85 
4,555,194 06/610,744 11/26/85 4,555,490 06/618,949 11/26/85 
4,555,199 06/553,058 11/26/85 4,555,491 06/462,532 11/26/85 
4,555,200 06/593,108 11/26/85 4,555,495 06/604,268 11/26/85 
4,555,204 06/729,078 11/26/85 4,555,498 06/669,675 11/26/85 
4,555,205 06/451,154 11/26/85 4,555,499 06/576,079 11/26/85 
4,555,208 06/595,704 11/26/85 4,555,500 06/665,843 11/26/85 
4,555,210 06/552,131 11/26/85 4,555,502 06/425,133 11/26/85 
4,555,220 06/343,141 11/26/85 4,555,503 06/466,622 11/26/85 
4,555,232 06/486,538 11/26/85 4,555,506 06/334,271 11/26/85 
4,555,233 06/602,772 11/26/85 4,555,508 06/585,697 11/26/85 
4,555,235 06/620,319 11/26/85 4,555,509 06/592,117 11/26/85 
4,555,238 06/665,618 11/26/85 4,555,511 06/572,179 11/26/85 
4,555,239 06/383,856 11/26/85 4,555,513 06/452,146 11/26/85 
4,555,240 06/360,423 11/26/85 4,555,515 06/705,171 11/26/85 
4,555,242 06/572,687 11/26/85 4,555,518 06/606,872 11/26/85 
4,555,243 06/586,036 11/26/85 4,555,522 06/567,914 11/26/85 
4,555,245 06/522,813 11/26/85 4,555,533 06/284,209 11/26/85 
4,555,252 06/594, 104 11/26/85 4,555,539 06/359,077 11/26/85 
4,555,255 06/726,914 11/26/85 4,555,544 06/687,230 11/26/85 
4,555,257 06/646,088 11/26/85 4,555,551 06/616,035 11/26/85 
4,555,258 06/608,478 11/26/85 4,555,553 06/702,699 11/26/85 
4,555,259 06/447,162 11/26/85 4,555,554 06/702,700 11/26/85 
4,555,261 06/667,470 11/26/85 4,555,563 06/679,529 11/26/85 
4,555,265 06/648,821 11/26/85 4,555,565 06/480,705 11/26/85 
4,555,266 06/527,715 11/26/85 4,555,573 06/55 1,967 11/26/85 
4,555,267 06/498,045 11/26/85 4,555,579 06/478,598 11/26/85 
4,555,273 06/583,560 11/26/85 4,555,584 06/592,422 11/26/85 
4,555,297 06/613,333 11/26/85 4,555,585 06/607,879 11/26/85 
4,555,298 06/611,716 11/26/85 4,555,593 06/467,011 11/26/85 
4,555,302 06/644,177 11/26/85 4,555,600 06/544,391 11/26/85 
4,555,308 06/633,862 11/26/85 4,555,613 06/661 ,587 11/26/85 
4,555,309 06/524,489 11/26/85 4,555,614 06/685,943 11/26/85 
4,555,313 06/435,796 11/26/85 4,555,618 06/500,584 11/26/85 
4,555,316 06/637,829 11/26/85 4,555,621 06/507,614 11/26/85 
4,555,319 06/332,641 11/26/85 4,555,625 06/477,202 11/26/85 
4,555,326 06/61 1,067 11/26/85 4,555,634 06/439,059 11/26/85 
4,555,328 06/572,039 11/26/85 4,555,636 06/417,944 11/26/85 
4,555,332 06/574,312 11/26/85 4,555,637 06/401,781 11/26/85 
4,555,334 06/5 16,456 11/26/85 4,555,638 06/696,862 11/26/85 
4,555,337 06/663,868 11/26/85 4,555,640 06/511,923 11/26/85 
4,555,338 06/658,999 11/26/85 4,555,646 06/587,837 11/26/85 
4,555,342 06/598,172 11/26/85 4,555,647 06/749,129 11/26/85 
4,555,345 06/709,365 11/26/85 4,555,649 06/557,959 11/26/85 
4,555,349 06/594,584 11/26/85 4,555,660 06/603,746 11/26/85 
4,555,353 06/695 ,607 11/26/85 4,555,671 06/462,865 11/26/85 
4,555,354 06/645,898 11/26/85 4,555,675 06/569,711 11/26/85 
4,555,356 06/508,521 11/26/85 4,555,681 : 06/636,774 11/26/85 
4,555,358 06/497,577 11/26/85 4,555,684 06/639, 106 11/26/85 
4,555,359 06/458,744 11/26/85 4,555,687 06/620,595 11/26/85 
4,555,363 06/572,196 11/26/85 4,555,688 06/628,532 11/26/85 
4,555,374 06/670,086 11/26/85 4,555,689 06/527,919 11/26/85 
4,555,375 06/558,883 11/26/85 4,555,694 06/384,029 11/26/85 
4,555,376 06/588,718 11/26/85 4,555,702 06/418,254 11/26/85 
4,555,377 06/526,077 11/26/85 4,555,706 06/498,334 11/26/85 
4,555,378 06/600, 139 11/26/85 4,555,707 06/731,331 11/26/85 
4,555,385 06/524,663 11/26/85 4,555,708 06/569,642 11/26/85 
4,555,391 06/634,234 11/26/85 4,555,730 06/460,450 11/26/85 
4,555,392 06/661 ,842 11/26/85 4,555,733 06/613,932 11/26/85 
4,555,405 06/509,498 11/26/85 4,555,734 06/409,827 11/26/85 
4,555,411 06/511,407 11/26/85 4,555,738 06/570,302 11/26/85 
4,555,413 06/636,707 11/26/85 4,555,741 06/616,166 11/26/85 
4,555,414 06/485,328 11/26/85 4,555,745 06/425,519 11/26/85 
4,555,415 06/683,617 11/26/85 4,555,748 06/693,816 11/26/85 
4,555,417 06/470,836 11/26/85 4,555,752 06/613,730 11/26/85 
4,555,419 06/627,125 11/26/85 4,555,757 06/492,061 11/26/85 
4,555,429 06/622,973 11/26/85 4,555,758 06/47 1,474 11/26/85 
4,555,432 06/640,943 11/26/85 4,555,763 06/394,436 11/26/85 
4,555,438 06/711,690 11/26/85 4,555,764 06/334,513 11/26/85 
4,555,439 06/570,295 11/26/85 4,555,768 06/502,014 11/26/85 
4,555,443 06/624,097 11/26/85 4,555,770 06/541,820 11/26/85 
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Patent Number Serial Number Issue Date 4,556,215 06/579,061 12/03/85 

4,556,222 06/666,014 12/03/85 
4,555,779 06/476,690 11/26/85 4,556,227 06/656,468 12/03/85 
4,555,780 06/442,244 11/26/85 4,556,229 06/511,791 12/03/85 
4,555,782 06/572,578 11/26/85 4,556,231 06/512,412 12/03/85 
4,555,783 06/373,809 11/26/85 4,556,236 06/534,826 12/03/85 
4,555,788 06/583,085 11/26/85 4,556,237 06/582,404 12/03/85 
4,555,793 06/555,783 11/26/85 4,556,239 06/536,944 12/03/85 
4,555,795 06/515,581 11/26/85 4,556,247 06/529,118 12/03/85 
4,555,798 06/505,848 11/26/85 4,556,250 06/512,904 12/03/85 
4,556,000 06/585,133 12/03/85 4,556,251 06/543,006 12/03/85 
4,556,002 06/489,117 12/03/85 4,556,253 06/498,749 12/03/85 
4,556,005 06/675,611 12/03/85 4,556,256 06/519,365 12/03/85 
4,556,009 06/677,331 12/03/85 4,556,258 06/541,755 12/03/85 
4,556,014 06/642,568 12/03/85 4,556,259 06/522,124 12/03/85 
4,556,016 06/503,198 12/03/85 4,556,263 06/477,109 12/03/85 
4,556,019 06/583,573 12/03/85 4,556,266 06/578,712 12/03/85 
4,556,020 06/280,897 12/03/85 4,556,267 06/559,596 12/03/85 
4,556,023 06/519,105 12/03/85 4,556,268 06/746,926 12/03/85 
4,556,024 06/689,365 12/03/85 4,556,270 06/644, 159 12/03/85 
4,556,028 06/573,720 12/03/85 4,556,275 06/523,202 12/03/85 
4,556,031 06/567,982 12/03/85 4,556,280 06/53 1,933 12/03/85 
4,556,040 06/693,259 12/03/85 4,556,293 06/490,892 12/03/85 
4,556,043 06/650,843 12/03/85 4,556,295 06/498,907 12/03/85 
4,556,044 06/390,028 12/03/85 4,556,296 06/430, 146 12/03/85 
4,556,045 06/703,814 12/03/85 4,556,303 06/627,178 12/03/85 
4,556,046 06/599,496 12/03/85 4,556,306 06/664,799 12/03/85 
4,556,049 06/267,074 12/03/85 4,556,308 06/614,201 12/03/85 
4,556,053 06/578,229 12/03/85 4,556,314 06/528,068 12/03/85 
4,556,059 06/414,893 12/03/85 4,556,316 06/470,936 12/03/85 
4,556,060 06/429,170 12/03/85 4,556,320 06/468,059 12/03/85 
4,556,062 06/548,775 12/03/85 4,556,325 06/539,620 12/03/85 
4,556,066 06/548,633 12/03/85 4,556,327 06/462,508 12/03/85 
4,556,067 06/569,681 12/03/85 4,556,330 06/521,532 12/03/85 
4,556,068 06/526,762 12/03/85 4,556,331 06/600,375 12/03/85 
4,556,070 06/547,307 12/03/85 4,556,334 06/672,185 12/03/85 
4,556,071 06/575,168 12/03/85 4,556,335 06/610,546 12/03/85 
4,556,074 06/545,890 12/03/85 4,556,337 06/473,095 12/03/85 
4,556,075 06/604, 172 12/03/85 4,556,338 06/512,186 12/03/85 
4,556,080 06/626,213 12/03/85 4,556,339 06/669,027 12/03/85 
4,556,083 06/569,792 12/03/85 4,556,340 06/523,315 12/03/85 
4,556,084 06/698,260 12/03/85 4,556,342 06/609,101 12/03/85 
4,556,095 06/626,302 12/03/85 4,556,343 06/579, 157 12/03/85 
4,556,097 06/625,085 12/03/85 4,556,345 06/572,653 12/03/85 
4,556,100 06/616,842 12/03/85 4,556,346 06/521,141 12/03/85 
4,556,104 06/628,080 12/03/85 4,556,349 06/489,762 12/03/85 
4,556,107 06/489,649 12/03/85 4,556,353 06/550,961 12/03/85 
4,556,113 06/547,944 12/03/85 4,556,356 06/411,132 12/03/85 
4,556,114 06/480,251 12/03/85 4,556,376 06/625,598 12/03/85 
4,556,116 06/646,368 12/03/85 4,556,377 06/583,132 12/03/85 
4,556,121 06/584,641 12/03/85 4,556,378 06/650,900 12/03/85 
4,556,124 06/555,087 12/03/85 4,556,380 06/684,948 12/03/85 
4,556,126 06/732,029 12/03/85 4,556,381 06/597,449 12/03/85 
4,556,127 06/542,755 12/03/85 4,556,383 06/552,297 12/03/85 
4,556,129 06/576,930 12/03/85 4,556,385 06/588,860 12/03/85 
4,556,130 06/638,357 12/03/85 4,556,391 06/615,802 12/03/85 
4,556,131 06/541,358 12/03/85 4,556,397 06/678,673 12/03/85 
4,556,132 06/402,351 12/03/85 4,556,398 06/631,519 12/03/85 
4,556,136 06/556,517 12/03/85 4,556,399 06/562,077 12/03/85 
4,556,143 06/554,451 12/03/85 4,556,400 06/663,818 12/03/85 
4,556,145 06/7 17,057 12/03/85 4,556,402 06/589,602 12/03/85 
4,556,148 06/455,313 12/03/85 4,556,409 06/529,317 12/03/85 
4,556,151 06/544,266 12/03/85 4,556,410 06/242,173 12/03/85 
4,556,152 06/694,827 12/03/85 4,556,412 06/662,007 12/03/85 
4,556,165 06/622,681 12/03/85 4,556,418 06/657,121 12/03/85 
4,556,166 06/557,155 12/03/85 4,556,424 06/541,754 12/03/85 
4,556,168 06/577,033 12/03/85 4,556,425 06/29 1,096 12/03/85 
4,556,176 06/680,383 12/03/85 4,556,430 06/668,672 12/03/85 
4,556,178 06/619,385 12/03/85 4,556,431 06/706,919 12/03/85 
4,556,185 06/558,531 12/03/85 4,556,432 06/710,533 12/03/85 
4,556,187 06/568,059 12/03/85 4,556,435 06/666,268 12/03/85 
4,556,189 06/577,094 12/03/85 4,556,436 06/643,327 12/03/85 
4,556,198 06/562,882 12/03/85 4,556,437 06/63 1,624 12/03/85 
4,556,200 06/529,692 12/03/85 4,556,439 06/560,742 12/03/85 
4,556,203 06/568,357 12/03/85 4,556,443 06/474,715 12/03/85 
4,556,208 06/638,326 12/03/85 4,556,445 06/391,116 12/03/85 
4,556,211 06/494,951 12/03/85 4,556,449 06/661,143 12/03/85 
4,556,213 06/530,704 12/03/85 4,556,452 06/590,475 12/03/85 
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Patent Number Serial Number Issue Date 4,556,730 06/423,413 12/03/85 
4,556,731 06/369,371 12/03/85 

4,556,454 06/695,853 12/03/85 4,556,733 06/619,275 12/03/85 
4,556,455 06/580,696 12/03/85 4,556,734 06/548,900 12/03/85 
4,556,456 06/58 1,543 12/03/85 4,556,740 06/524,714 12/03/85 
4,556,457 06/453,218 12/03/85 4,556,741 06/555,390 12/03/85 
4,556,458 06/604,053 12/03/85 4,556,750 06/722,625 12/03/85 
4,556,459 06/603,115 12/03/85 4,556,759 06/627,131 12/03/85 
4,556,465 06/653,045 12/03/85 4,556,765 06/494,269 12/03/85 
4,556,466 06/653,046 12/03/85 4,556,766 06/607,253 12/03/85 
4,556,474 06/605,339 12/03/85 4,556,768 06/570, 103 12/03/85 
4,556,480 06/643,350 12/03/85 4,556,769 06/620,901 12/03/85 
4,556,481 06/55 1,869 12/03/85 4,556,770 06/548,290 12/03/85 
4,556,486 06/580,530 12/03/85 4,556,776 06/517,496 12/03/85 
4,556,490 06/586,093 12/03/85 4,556,778 06/672, 169 12/03/85 
4,556,491 06/677,715 12/03/85 4,556,796 06/619,429 12/03/85 
4,556,496 06/594,071 12/03/85 4,556,799 06/374, 184 12/03/85 
4,556,498 06/589,793 12/03/85 4,556,817 06/547,962 12/03/85 
4,556,500 06/489,846 12/03/85 4,556,820 06/565,284 12/03/85 
4,556,501 06/659,883 12/03/85 4,556,830 06/651,945 12/03/85 
4,556,504 06/592,039 12/03/85 4,556,832 06/587,669 12/03/85 
4,556,511 06/617,536 12/03/85 4,556,834 06/457,650 12/03/85 
4,556,512 06/668,059 12/03/85 4,556,846 06/467 ,762 12/03/85 
4,556,513 06/627,254 12/03/85 4,556,847 06/549,446 12/03/85 
4,556,520 06/598,647 12/03/85 4,556,848 06/462,816 12/03/85 
4,556,523 06/638,930 12/03/85 4,556,853 06/655,529 12/03/85 
4,556,529 06/609, 150 12/03/85 4,556,855 06/547,511 12/03/85 
4,556,530 06/634,848 12/03/85 4,556,858 06/666,3 12 12/03/85 
4,556,532 06/690,231 12/03/85 4,556,860 06/572,035 12/03/85 
4,556,533 06/556,605 12/03/85 4,556,864 06/41 1,686 12/03/85 
4,556,537 06/540,670 12/03/85 4,556,868 06/555,309 12/03/85 
4,556,542 06/616,639 12/03/85 4,556,872 06/524,152 12/03/85 
4,556,548 06/557,349 12/03/85 4,556,874 06/409,901 12/03/85 
4,556,554 06/269,935 12/03/85 4,556,876 06/418,299 12/03/85 
4,556,555 06/694,695 12/03/85 4,556,877 06/418,300 12/03/85 
4,556,557 06/514,182 12/03/85 4,556,880 06/438,257 12/03/85 
4,556,563 06/474,750 12/03/85 4,556,890 06/559,548 12/03/85 
4,556,564 06/475,370 12/03/85 4,556,900 06/498,016 12/03/85 
4,556,566 06/509,844 12/03/85 4,556,916 06/452,027 12/03/85 
4,556,567 06/509,846 12/03/85 4,556,918 06/564,235 12/03/85 
4,556,568 06/509,848 12/03/85 4,556,922 06/403,379 12/03/85 
4,556,574 06/552,128 12/03/85 4,556,928 06/620,443 12/03/85 
4,556,577 06/509,845 12/03/85 4,556,930 06/398,634 12/03/85 
4,556,578 06/509,847 12/03/85 4,556,934 06/706,036 12/03/85 
4,556,581 06/678,185 12/03/85 4,556,935 06/705,978 12/03/85 
4,556,582 06/375,180 12/03/85 4,556,938 06/350,682 12/03/85 
4,556,583 06/375,216 12/03/85 4,556,943 06/499,110 12/03/85 
4,556,591 06/305,446 12/03/85 4,556,955 06/499,114 12/03/85 
4,556,592 06/561,122 12/03/85 4,556,963 06/445,875 12/03/85 
4,556,598 06/504,990 12/03/85 4,556,966 06/372,333 12/03/85 
4,556,603 06/591,755 12/03/85 4,556,969 06/687,215 12/03/85 
4,556,610 06/484,869 12/03/85 4,556,975 06/464,259 12/03/85 
4,556,614 06/439,003 12/03/85 4,556,983 06/547,918 12/03/85 
4,556,615 06/675,266 12/03/85 4,556,986 06/473,499 12/03/85 
4,556,616 06/500, 194 12/03/85 4,556,988 06/536,355 12/03/85 
4,556,629 06/564,971 12/03/85 4,556,991 06/648,072 12/10/85 
4,556,635 06/527,540 12/03/85 4,556,994 06/57 1,504 12/10/85 
4,556,637 06/486,286 12/03/85 4,556,996 06/520,499 12/10/85 
4,556,639 06/472,286 12/03/85 4,557,010 06/431,959 12/10/85 
4,556,640 06/508,836 12/03/85 4,557,011 06/497,860 12/10/85 
4,556,643 06/462,719 12/03/85 4,557,015 06/539,705 12/10/85 
4,556,647 06/705,392 12/03/85 4,557,018 06/629,031 12/10/85 
4,556,652 06/585,769 12/03/85 4,557,020 06/520,111 12/10/85 
4,556,659 06/406,583 12/03/85 4,557,022 06/610,633 12/10/85 
4,556,661 06/412,360 12/03/85 4,557,028 06/490,254 12/10/85 
4,556,670 06/545,450 12/03/85 4,557,032 06/613,947 12/10/85 
4,556,671 06/266,477 12/03/85 4,557,036 06/479, 135 12/10/85 
4,556,674 06/571,524 12/03/85 4,557,037 06/68 1,498 12/10/85 
4,556,675 06/518,245 12/03/85 4,557,045 06/677,784 12/10/85 
4,556,682 06/737,083 12/03/85 4,557,053 06/627,412 12/10/85 
4,556,687 06/590,842 12/03/85 4,557,054 06/552,058 12/10/85 
4,556,698 06/677 ,447 12/03/85 4,557,058 06/612,808 12/10/85 
06/612,342 12/03/85 4,557,059 06/465,023 12/10/85 

06/401 ,684 12/03/85 4,557,063 06/603,073 12/10/85 

06/67 1,606 12/03/85 4,557,066 06/612,259 12/10/85 

06/544,897 12/03/85 4,557,071 06/617,985 12/10/85 

06/7 12,228 12/03/85 4,557,074 06/630,389 12/10/85 

4,556,729 06/628,865 12/03/85 4,557,077 06/691 ,441 12/10/85 
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Patent Number Serial Number Issue Date 4,557,352 06/549 ,064 12/10/85 

4,557,368 06/586,248 12/10/85 
4,557,079 06/623,070 12/10/85 4,557,376 06/501,209 12/10/85 
4,557,088 06/601 ,790 12/10/85 4,557,377 06/541,829 12/10/85 
4,557,096 06/477,172 12/10/85 4,557,378 06/554,398 12/10/85 
4,557,097 06/530,339 12/10/85 4,557,387 06/605,191 12/10/85 
4,557,099 06/519,082 12/10/85 4,557,390 06/528,685 12/10/85 
4,557,100 06/491 ,952 12/10/85 4,557,392 06/610,256 12/10/85 
4,557,102 : 06/536,998 12/10/85 4,557,397 06/686,885 12/10/85 
4,557,105 06/643,652 12/10/85 4,557,398 06/642,054 12/10/85 
4,557,113 06/62 1,323 12/10/85 4,557,401 06/557,078 12/10/85 
4,557,117 06/633,899 12/10/85 4,557,403 06/600,275 12/10/85 
4,557,119 06/605,269 12/10/85 4,557,405 06/485,348 12/10/85 
4,557,124 06/493,235 12/10/85 4,557,406 06/573,284 12/10/85 
4,557,125 06/622,752 12/10/85 4,557,407 06/638,525 12/10/85 
4,557,126 06/427,339 12/10/85 4,557,408 06/634,224 12/10/85 
4,557,128 06/725,306 12/10/85 4,557,411 06/545,470 12/10/85 
4,557,133 06/533,453 12/10/85 4,557,413 06/598,714 12/10/85 
4,557,143 06/553,273 12/10/85 4,557,420 06/529, 164 12/10/85 
4,557,145 06/513,329 12/10/85 4,557,426 06/625,687 12/10/85 
4,557,147 06/609,967 12/10/85 4,557,430 06/632,226 12/10/85 
4,557,149 06/491,113 12/10/85 4,557,431 06/585,980 12/10/85 
4,557,155 06/558,854 12/10/85 4,557,433 06/507,110 12/10/85 
4,557,158 06/496,095 12/10/85 4,557,436 06/674,512 12/10/85 
4,557,159 06/541,088 12/10/85 4,557,437 06/405,417 12/10/85 
4,557,160 06/642,078 12/10/85 4,557,441 06/566,028 12/10/85 
4,557,161 06/554,009 12/10/85 4,557,444 06/569,371 12/10/85 
4,557,163 06/629,700 12/10/85 4,557,448 06/718,579 12/10/85 
4,557,166 06/465,396 12/10/85 4,557,449 06/564,378 12/10/85 
4,557,175 06/592,226 12/10/85 4,557,450 06/533,546 12/10/85 
4,557,178 06/514,938 12/10/85 4,557,454 06/515,486 12/10/85 
4,557,185 06/634,821 12/10/85 4,557,455 06/353,053 12/10/85 
4,557,189 06/616,405 12/10/85 4,557,456 06/454,510 12/10/85 
4,557,190 06/589,438 12/10/85 4,557,457 06/577 ,224 12/10/85 
4,557,191 06/631,192 12/10/85 4,557,460 06/565,208 12/10/85 
4,557,197 06/595,208 12/10/85 4,557,462 06/566,382 12/10/85 
4,557,205 06/642,159 12/10/85 4,557,464 06/716,547 12/10/85 
4,557,212 06/607 ,566 12/10/85 4,557,465 06/591,170 12/10/85 
4,557,218 06/612,353 12/10/85 4,557,467 06/640,692 12/10/85 
4,557,225 06/571,803 12/10/85 4,557,469 06/586, 134 12/10/85 
4,557,230 06/689,816 12/10/85 4,557,470 06/511,822 12/10/85 
4,557,231 06/402,555 12/10/85 4,557,471 06/534,626 12/10/85 
4,557,233 06/666,053 12/10/85 4,557,473 06/561,488 12/10/85 
4,557,234 06/607 ,306 12/10/85 4,557,476 06/632,645 12/10/85 
4,557,236 06/566,902 12/10/85 4,557,477 06/551,602 12/10/85 
4,557,240 06/729,694 12/10/85 4,557,479 06/627,663 12/10/85 
4,557,242 06/597,865 12/10/85 4,557,482 06/669,467 12/10/85 
4,557,248 06/689,439 12/10/85 4,557,489 06/592,494 12/10/85 
4,557,249 06/694,879 12/10/85 4,557,491 06/636,248 12/10/85 
4,557,253 06/440,869 12/10/85 4,557,498 06/484,913 12/10/85 
4,557,258 06/543,903 12/10/85 4,557,502 06/548,973 12/10/85 
4,557,259 06/521,683 12/10/85 4,557,503 06/630,845 12/10/85 
4,557,267 06/496,771 12/10/85 4,557,504 06/458,528 12/10/85 
4,557,270 06/525,628 12/10/85 4,557,509 06/613,873 12/10/85 
4,557,271 06/493,707 12/10/85 4,557,514 06/632,164 12/10/85 
4,557,273 06/453,744 12/10/85 4,557,515 06/669,597 12/10/85 
4,557,283 06/602,804 12/10/85 4,557,516 06/610,977 12/10/85 
4,557,284 06/67 1,097 12/10/85 4,557,522 06/558,530 12/10/85 
4,557,285 06/571,807 12/10/85 4,557,527 06/676,605 12/10/85 
4,557,290 06/673,866 12/10/85 4,557,528 06/552,200 12/10/85 
4,557,299 06/593,021 12/10/85 4,557,533 06/707,525 12/10/85 
4,557,306 06/621,656 12/10/85 4,557,553 06/3 17,662 12/10/85 
4,557,310 06/485, 182 12/10/85 4,557,555 06/462,905 12/10/85 
4,557,312 06/662,540 12/10/85 4,557,558 06/452,571 12/10/85 
4,557,318 06/723,972 12/10/85 4,557,559 06/430,069 12/10/85 
4,557,320 06/433,693 12/10/85 4,557,562 06/65 1,648 12/10/85 
4,557,321 06/572,577 12/10/85 4,557,563 06/641 ,803 12/10/85 
4,557,323 06/520,460 12/10/85 4,557,565 06/596,272 12/10/85 
4,557,324 06/637,793 12/10/85 4,557,567 06/455,803 12/10/85 
4,557,326 06/690,171 12/10/85 4,557,569 06/552,931 12/10/85 
4,557,328 06/606,632 12/10/85 4,557,581 06/637,657 12/10/85 
4,557,329 06/417,996 12/10/85 4,557,584 06/497,947 12/10/85 
4,557,339 06/454,591 : 12/10/85 4,557,586 06/556,213 12/10/85 
4,557,340 06/660, 104 12/10/85 4,557,590 06/416,777 12/10/85 
4,557,346 06/590,333 12/10/85 4,557,591 06/467 ,482 12/10/85 
4,557,348 06/444,298 12/10/85 4,557,593 06/641,670 12/10/85 
4,557,350 06/713,898 12/10/85 4,557,595 06/510,316 12/10/85 
4,557,351 06/634,390 12/10/85 4,557,603 06/438,897 12/10/85 
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Patent Number Serial Number Issue Date 4,557,833 06/520,643 12/10/85 
4,557,835 06/691 ,360 12/10/85 

4,557,606 06/575,815 12/10/85 4,557,839 06/685,196 12/10/85 
4,557,608 06/608,740 12/10/85 4,557,840 06/609,366 12/10/85 
4,557,609 06/247,216 12/10/85 4,557,844 06/575,362 12/10/85 
4,557,612 06/610,253 12/10/85 4,557,848 06/559,566 12/10/85 
4,557,614 06/539,279 12/10/85 4,557,851 06/632,276 12/10/85 
4,557,617 06/549,261 12/10/85 4,557,852 06/598, 103 12/10/85 
4,557,618 06/452,050 12/10/85 4,557,855 06/664,301 12/10/85 
4,557,622 06/586,898 12/10/85 4,557,858 06/474,989 12/10/85 
4,557,627 06/348,650 12/10/85 4,557,859 06/514,899 12/10/85 
4,557,629 06/606,964 12/10/85 4,557,861 06/355,182 12/10/85 
4,557,630 06/619,267 12/10/85 4,557,867 06/639,285 12/10/85 
4,557,633 06/519,534 12/10/85 4,557,869 06/601,874 12/10/85 
4,557,636 06/593,019 12/10/85 4,557,871 06/609,858 12/10/85 
4,557,639 06/579,474 12/10/85 4,557,874 06/613,101 12/10/85 
4,557,642 06/585,889 12/10/85 4,557,876 06/568,004 12/10/85 
4,557,643 06/611,409 12/10/85 4,557,882 06/549,455 12/10/85 
4,557,646 06/533,719 12/10/85 4,557,899 06/660,784 12/10/85 
4,557,652 06/554,902 12/10/85 4,557,901 06/437,691 12/10/85 
* 4,557,654 06/638 ,542 12/10/85 4,557,902 06/376, 186 12/10/85 
4,557,657 06/538,411 12/10/85 4,557,907 06/499,038 12/10/85 
4,557,658 06/403,072 12/10/85 4,557,908 06/603 ,267 12/10/85 
4,557,660 06/558,474 12/10/85 4,557,909 06/68 1,157 12/10/85 
4,557,661 06/418,931 12/10/85 4,557,912 06/673,193 12/10/85 
4,557,666 06/537,749 12/10/85 4,557,915 06/627 ,672 12/10/85 
4,557,667 06/677,410 12/10/85 4,557,917 06/595,232 12/10/85 
4,557,679 06/676,922 12/10/85 4,557,920 06/542,809 12/10/85 
4,557,680 06/683 ,086 12/10/85 4,557,922 06/603,019 12/10/85 
4,557,682 06/535,241 12/10/85 4,557,932 06/454,491 12/10/85 
4,557,683 06/612,678 12/10/85 4,557,936 06/435,394 12/10/85 
4,557,684 06/657 ,608 12/10/85 4,557,937 06/504,045 12/10/85 
4,557,689 06/227,911 12/10/85 4,557,938 06/524,145 12/10/85 
4,557,692 06/489,602 12/10/85 4,557,940 06/441,411 12/10/85 
4,557,694 06/528,731 12/10/85 4,557,943 06/547,050 12/10/85 
4,557,696 06/565,281 12/10/85 4,557,945 06/7 18,335 12/10/85 
4,557,697 06/400,901 12/10/85 4,557,950 06/61 1,793 12/10/85 
4,557,699 06/598,731 12/10/85 4,557,956 06/563,743 12/10/85 
4,557,701 06/582,383 12/10/85 4,557,958 06/627,359 12/10/85 
4,557,703 06/316,436 12/10/85 4,557,962 06/535,240 12/10/85 
4,557,704 06/666,9 13 12/10/85 4,557,963 06/678,535 12/10/85 
4,557,708 06/616,020 12/10/85 4,557,968 06/648,765 12/10/85 
4,557,712 06/452,951 12/10/85 4,557,969 06/672,636 12/10/85 
4,557,715 06/556,928 12/10/85 4,557,970 06/647,311 12/10/85 
4,557,724 06/522,914 12/10/85 4,557,974 06/434,902 12/10/85 
4,557,726 06/656,085 12/10/85 4,557,979 06/581,382 12/10/85 
4,557,727 06/531,822 12/10/85 4,557,984 06/688,091 12/10/85 
4,557,728 06/600,840 12/10/85 4,557,985 06/457,662 12/10/85 
4,557,730 06/611,322 12/10/85 4,557,986 06/598,761 12/10/85 
4,557,732 06/538,800 12/10/85 4,557,998 06/688 ,224 12/10/85 
4,557,736 06/665,794 12/10/85 4,557,999 06/578,350 12/10/85 
4,557,737 06/655,523 12/10/85 4,558,001 06/599,870 12/10/85 
4,557,738 06/382,447 12/10/85 4,558,005 06/417,429 12/10/85 
4,557,741 06/579,512 12/10/85 4,558,024 06/638,165 12/10/85 
4,557,744 06/597 ,989 12/10/85 4,558,025 06/638,168 12/10/85 
4,557,749 06/420,907 12/10/85 4,558,027 06/614,077 12/10/85 
4,557,751 06/242,174 12/10/85 4,558,028 06/562,007 12/10/85 
4,557,752 06/634,487 12/10/85 4,558,029 06/690,823 12/10/85 
4,557,753 06/485,832 12/10/85 4,558,030 06/626,024 12/10/85 
4,557,756 06/567,282 12/10/85 4,558,034 06/576,005 12/10/85 
4,557,758 06/638,48 1 12/10/85 4,558,036 06/58 1,016 12/10/85 
4,557,766 06/586,467 12/10/85 4,558,037 06/617,293 12/10/85 
4,557,768 06/673,016 12/10/85 4,558,038 06/672,328 12/10/85 
4,557,771 06/479,817 12/10/85 4,558,039 06/619,509 12/10/85 
4,557,772 06/651,991 12/10/85 4,558,043 06/628,970 12/10/85 
4,557,773 06/283,732 12/10/85 4,558,045 06/660, 102 12/10/85 
4,557,775 06/570,647 12/10/85 4,558,046 06/569,963 12/10/85 
4,557,777 06/530,512 12/10/85 4,558,047 06/598,581 12/10/85 
4,557,786 06/615,006 12/10/85 4,558,053 06/564,119 12/10/85 
4,557,787 06/554,558 12/10/85 4,558,058 06/560,197 12/10/85 
4,557,790 06/630,121 12/10/85 4,558,060 06/554,194 12/10/85 
4,557,794 06/609,504 12/10/85 4,558,066 06/611,245 12/10/85 
4,557,799 06/565,836 12/10/85 4,558,067 06/585,070 12/10/85 
4,557,802 06/523,658 12/10/85 4,558,068 06/630,291 12/10/85 
4,557,806 06/692,086 12/10/85 4,558,069 06/615,734 12/10/85 
4,557,812 06/635,579 12/10/85 4,558,071 06/469,558 12/10/85 
4,557,815 06/653,047 12/10/85 4,558,075 06/595,131 12/10/85 
4,557,826 06/483,529 12/10/85 4,558,083 06/569,542 12/10/85 
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4,558,430 06/432,970 12/10/85 
4,558,086 06/657,447 12/10/85 4,558,431 06/560,308 12/10/85 
4,558,087 06/629,604 12/10/85 4,558,436 06/424,971 12/10/85 
4,558,088 06/389,688 12/10/85 4,558,437 06/366,039 12/10/85 
4,558,104 06/566,292 12/10/85 4,558,438 06/335,205 12/10/85 
4,558,113 06/710,651 12/10/85 4,558,439 06/465,638 12/10/85 
4,558,114 06/693,953 12/10/85 4,558,442 06/466,391 12/10/85 
4,558,115 06/7 10,356 12/10/85 4,558,443 06/422,215 12/10/85 
4,558,116 06/707 ,976 12/10/85 4,558,445 06/601,520 12/10/85 
4,558,123 06/516,215 12/10/85 4,558,449 06/511,847 12/10/85 
4,558,124 06/498,234 12/10/85 = 4,558,451 06/399,567 12/10/85 
4,558,127 06/666,623 12/10/85 = 4,558,454 06/483,738 12/10/85 
4,558,128 06/549,953 12/10/85 4,558,458 06/559,011 12/10/85 
4,558,129 06/495,870 12/10/85 = 4,558,459 06/456,323 12/10/85 
4,558,130 06/594,242 12/10/85 4,558,460 06/619,968 12/10/85 
4,558,131 06/562,188 12/10/85 4,558,463 06/636,294 12/10/85 
4,558,140 06/586,586 12/10/85 = 4,558,467 06/578,330 12/17/85 
4,558,142 06/414,765 12/10/85 4,558,475 06/515,137 12/17/85 
4,558,143 06/520,519 12/10/85 == 4,558,482 06/644, 138 12/17/85 
4,558,153 06/663,773 12/10/85 = 4,558,483 06/572,834 12/17/85 
4,558,154 06/257,675 12/10/85 4,558,496 06/660,744 12/17/85 
4,558,155 06/670,795 12/10/85 4,558,502 06/65 1,465 12/17/85 
4,558,159 06/614,611 12/10/85 = 4,558,505 06/63 1,590 12/17/85 
4,558,165 06/725,052 12/10/85 = 4,558,512 06/627,613 12/17/85 
4,558,166 06/59 1,666 12/10/85 = 4,558,513 06/488,386 12/17/85 
4,558,171 06/660,085 12/10/85 4,558,516 06/584,625 12/17/85 
4,558,175 06/404, 166 12/10/85 = 4,558,521 06/606,665 12/17/85 
4,558,192 06/452,727 12/10/85 4,558,522 06/577,745 12/17/85 
4,558,196 06/455,891 12/10/85 4,558,525 06/221,433 12/17/85 
4,558,197 06/584,794 12/10/85 = 4,558,527 06/699,216 12/17/85 
4,558,198 06/677,590 12/10/85 4,558,528 06/475,374 12/17/85 
4,558,202 06/523,992 12/10/85 = 4,558,532 06/567,812 12/17/85 
4,558,207 06/637,981 12/10/85 = 4,558,535 06/636,953 12/17/85 
4,558,210 06/637,283 12/10/85 4,558,538 06/469,635 12/17/85 
4,558,211 06/497,061 12/10/85 4,558,539 06/623,387 12/17/85 
4,558,214 06/529,605 12/10/85 4,558,540 06/461 ,994 12/17/85 
4,558,218 06/636,769 12/10/85 = 4,558,543 06/724,805 12/17/85 
4,558,244 06/588,534 12/10/85 4,558,548 06/552,416 12/17/85 
4,558,248 06/606,248 12/10/85 4,558,550 06/527,364 12/17/85 
4,558,262 06/473,800 12/10/85 = 4,558,551 06/436,756 12/17/85 
4,558,274 06/532,017 12/10/85 = 4,558,559 06/550,107 12/17/85 
4,558,280 06/48 1,391 12/10/85 = 4,558,562 06/634,378 12/17/85 
4,558,281 06/502,103 12/10/85 = 4,558,563 06/628,442 12/17/85 
4,558,290 06/598,949 12/10/85 4,558,567 06/602,339 12/17/85 
4,558,293 06/554,667 12/10/85 = 4,558,568 06/673,372 12/17/85 
4,558,299 06/554,870 12/10/85 = 4,558,569 06/572,720 12/17/85 
4,558,300 06/398,510 12/10/85 = 4,558,571 06/532,562 12/17/85 
4,558,305 06/450,965 12/10/85 = 4,558,574 06/514,797 12/17/85 
4,558,306 06/553,732 12/10/85 = 4,558,575 06/584,406 12/17/85 
4,558,310 06/427,116 12/10/85 = 4,558,577 06/455,577 12/17/85 
4,558,320 06/407,651 12/10/85 = 4,558,578 06/442,763 12/17/85 
4,558,322 06/332,985 12/10/85 = 4,558,579 06/552,463 12/17/85 
4,558,324 06/511,591 12/10/85 = 4,558,582 06/539,989 12/17/85 
4,558,334 06/501,453 12/10/85 = 4,558,585 06/590,921 12/17/85 
4,558,336 06/585,718 12/10/85 = 4,558,589 06/659,173 12/17/85 
4,558,339 06/607,716 12/10/85 = 4,558,592 06/610,153 12/17/85 
4,558,342 06/499,658 12/10/85 = 4,558,597 06/688,853 12/17/85 
4,558,359 06/547,610 12/10/85 = 4,558,598 06/618,227 12/17/85 
4,558,360 06/538,259 12/10/85 4,558,604 06/425,083 12/17/85 
4,558,367 06/434,270 12/10/85 = 4,558,607 06/554,806 12/17/85 
4,558,369 06/565,626 12/10/85 4,558,610 06/350,392 12/17/85 
4,558,375 06/489, 164 12/10/85 4,558,617 06/570,961 12/17/85 
4,558,379 06/624,058 12/10/85 4,558,619 06/696,860 12/17/85 
4,558,380 06/493,642 12/10/85 4,558,620 06/658,211 12/17/85 
4,558,381 06/524,729 12/10/85 = 4,558,622 06/548,669 12/17/85 
4,558,388 06/548,124 12/10/85 4,558,623 06/577,854 12/17/85 
4,558,391 06/466,288 12/10/85 4,558,628 06/619,564 12/17/85 
4,558,394 06/596,012 12/10/85 4,558,629 06/560,078 12/17/85 
4,558,397 06/562,773 12/10/85 4,558,630 06/656,402 12/17/85 
4,558,402 06/666, 132 12/10/85 = 4,558,631 06/443,946 12/17/85 
4,558,403 06/664,387 12/10/85 = 4,558,632 06/432,446 12/17/85 
4,558,409 06/669,042 12/10/85 = 4,558,635 06/639,550 12/17/85 
4,558,414 06/484,330 12/10/85 4,558,638 06/467,484 12/17/85 
4,558,416 06/499,115 12/10/85 4,558,640 06/589,696 12/17/85 
4,558,418 06/491,925 12/10/85 4,558,645 06/565,736 12/17/85 
4,558,421 06/616,906 12/10/85 4,558,648 06/534,175 12/17/85 
4,558,423 06/498,997 12/10/85 = 4,558,649 06/508,965 12/17/85 





1161 OG 136 OFFICIAL GAZETTE APRIL 5, 1994 


Patent Number Serial Number Issue Date 4,558,885 06/545,923 12/17/85 

4,558,892 06/552,098 12/17/85 
4,558,650 06/556,966 12/17/85 4,558,893 06/516,027 12/17/85 
4,558,652 06/739,510 12/17/85 4,558,896 06/560,804 12/17/85 
4,558,653 06/691,281 12/17/85 4,558,900 06/584,384 12/17/85 
4,558,654 06/657 ,340 12/17/85 4,558,901 06/525,819 12/17/85 
4,558,655 06/577,625 12/17/85 4,558,903 06/534,910 12/17/85 
4,558,656 06/480,851 12/17/85 4,558,905 06/583,034 12/17/85 
4,558,658 06/554,520 12/17/85 4,558,906 06/554,364 12/17/85 
4,558,662 06/691,211 12/17/85 4,558,909 06/592,345 12/17/85 
4,558,664 06/662,658 12/17/85 4,558,916 06/537,174 12/17/85 
4,558,665 06/645,526 12/17/85 4,558,918 06/675,790 12/17/85 
4,558,666 06/634,846 12/17/85 4,558,923 06/564,623 12/17/85 
4,558,674 06/588,215 12/17/85 4,558,925 06/637,173 12/17/85 
4,558,676 06/474,595 12/17/85 4,558,931 06/364,914 12/17/85 
4,558,677 06/637 ,673 12/17/85 4,558,934 06/652,081 12/17/85 
4,558,681 06/611,442 12/17/85 4,558,936 06/645,936 12/17/85 
4,558,682 06/587,743 12/17/85 4,558,937 06/577,562 12/17/85 
4,558,686 06/574,814 12/17/85 4,558,938 06/566,309 12/17/85 
4,558,689 06/623,906 12/17/85 4,558,943 06/549,094 12/17/85 
4,558,692 06/624,358 12/17/85 4,558,944 06/635,040 12/17/85 
4,558,693 06/527,703 12/17/85 4,558,945 06/614,451 12/17/85 
4,558,697 06/521,681 12/17/85 4,558,950 06/517,676 12/17/85 
4,558,699 06/455,025 12/17/85 4,558,952 06/467,847 12/17/85 
4,558,709 06/545,155 12/17/85 4,558,956 06/675,843 12/17/85 
4,558,713 06/437,878 12/17/85 4,558,961 06/655,629 12/17/85 
4,558,719 06/594,875 12/17/85 4,558,962 06/679,564 12/17/85 
4,558,726 06/615,154 12/17/85 4,558,967 06/469,864 12/17/85 
4,558,727 06/637 ,359 12/17/85 4,558,968 06/326,418 12/17/85 
4,558,730 06/426,137 12/17/85 4,558,969 06/590,804 12/17/85 
4,558,733 06/328,728 12/17/85 4,558,971 06/586,831 12/17/85 
4,558,736 06/501,739 12/17/85 4,558,975 06/423,500 12/17/85 
4,558,737 06/332,160 12/17/85 4,558,976 06/577,213 12/17/85 
4,558,739 06/482,316 12/17/85 4,558,978 06/557,141 12/17/85 
4,558,742 06/630,506 12/17/85 4,558,979 06/578,772 12/17/85 
4,558,745 06/395,083 12/17/85 4,558,982 06/625,325 12/17/85 
4,558,746 06/570,522 12/17/85 4,558,984 06/763,079 12/17/85 
4,558,748 06/693 ,314 12/17/85 4,558,995 06/603,068 12/17/85 
4,558,749 06/542,386 12/17/85 4,559,001 06/591,791 12/17/85 
4,558,751 06/637,177 12/17/85 4,559,004 06/643,949 12/17/85 
4,558,756 06/602,670 12/17/85 4,559,008 06/568,540 12/17/85 
4,558,759 06/557,065 12/17/85 4,559,011 06/576,397 12/17/85 
4,558,760 06/459,348 12/17/85 4,559,013 06/496,910 12/17/85 
4,558,765 06/541,691 12/17/85 4,559,015 06/629,105 12/17/85 
4,558,766 06/595,451 12/17/85 4,559,016 06/605,458 12/17/85 
4,558,770 06/492,866 12/17/85 4,559,018 06/498, 166 12/17/85 
4,558,777 06/416,597 12/17/85 4,559,021 06/565,507 12/17/85 
4,558,778 06/504,151 12/17/85 4,559,023 06/592,601 12/17/85 
4,558,780 06/554,004 12/17/85 4,559,026 06/442,243 12/17/85 
4,558,795 06/485,221 12/17/85 4,559,032 06/447,521 12/17/85 
4,558,799 06/469,258 12/17/85 4,559,033 06/522,907 12/17/85 
4,558,806 06/572,377 12/17/85 4,559,036 06/561,210 12/17/85 
4,558,814 06/560,890 12/17/85 4,559,039 06/557,827 12/17/85 
4,558,818 06/509,760 12/17/85 4,559,040 06/666,554 12/17/85 
4,558,820 06/488,288 12/17/85 4,559,047 06/617,490 12/17/85 
4,558,823 06/585,557 12/17/85 4,559,053 06/522,669 12/17/85 
4,558,825 06/497 ,366 12/17/85 4,559,058 06/625,813 12/17/85 
4,558,827 06/479,722 12/17/85 4,559,060 06/534,289 12/17/85 
4,558,828 06/601,319 12/17/85 4,559,067 06/588,044 12/17/85 
4,558,829 06/559,866 12/17/85 4,559,070 06/692,131 12/17/85 
4,558,830 06/413,361 12/17/85 4,559,072 06/622,700 12/17/85 
4,558,832 06/489,091 12/17/85 4,559,075 06/552,024 12/17/85 
4,558,836 06/522,664 12/17/85 4,559,082 06/522,931 12/17/85 
4,558,839 06/737,894 12/17/85 4,559,084 06/471,581 12/17/85 
4,558,845 06/421,445 12/17/85 4,559,086 06/626,849 12/17/85 
4,558,846 06/622,869 12/17/85 4,559,090 06/704,206 12/17/85 
4,558,848 06/624,401 12/17/85 4,559,092 06/579,900 12/17/85 
4,558,852 06/47 1,534 12/17/85 4,559,093 06/453 ,697 12/17/85 
4,558,854 06/578,761 12/17/85 4,559,098 06/658,262 12/17/85 
4,558,856 06/614,369 12/17/85 4,559,099 06/643,709 12/17/85 
4,558,857 06/462,427 12/17/85 4,559,101 06/532,862 12/17/85 
4,558,863 06/386,439 12/17/85 4,559,103 06/518,297 12/17/85 
4,558,865 06/665,349 12/17/85 4,559,106 06/608,231 12/17/85 
4,558,871 06/536,662 12/17/85 4,559,107 06/601 ,445 12/17/85 
4,558,873 06/519,186 12/17/85 4,559,116 06/628,825 12/17/85 
4,558,876 06/421,084 12/17/85 4,559,122 06/665,835 12/17/85 
4,558,882 06/539,667 12/17/85 4,559,124 06/613,877 12/17/85 
4,558,883 06/576,873 12/17/85 4,559,129 06/644,737 12/17/85 
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4,559,393 06/565,798 12/17/85 
4,559,130 06/644,739 12/17/85 4,559,399 06/710,210 12/17/85 
4,559,134 06/676,897 12/17/85 4,559,401 06/617,042 12/17/85 
4,559,138 06/538,143 12/17/85 4,559,403 06/705,262 12/17/85 
4,559,141 06/240,159 12/17/85 4,559,404 06/566,354 12/17/85 
4,559,142 06/578,900 12/17/85 4,559,409 06/551,253 12/17/85 
4,559,144 06/503,484 12/17/85 4,559,410 06/584,327 12/17/85 
4,559,145 06/388,989 12/17/85 4,559,411 06/625,660 12/17/85 
4,559,146 06/619,400 12/17/85 4,559,415 06/576,429 12/17/85 
4,559,149 06/618,296 12/17/85 4,559,419 06/641,109 12/17/85 
4,559,152 06/389,339 12/17/85 4,559,420 06/660,504 12/17/85 
4,559,153 06/545,308 12/17/85 4,559,421 06/586,470 12/17/85 
4,559,159 06/580,806 12/17/85 4,559,422 06/598,352 12/17/85 
4,559,163 06/588,621 12/17/85 4,559,424 06/640,997 12/17/85 
4,559,167 06/676,303 12/17/85 4,559,430 06/658,241 12/17/85 
4,559,170 06/548 ,267 12/17/85 4,559,431 06/594,294 12/17/85 
4,559,175 06/601 ,873 12/17/85 4,559,435 06/676,596 12/17/85 
4,559,176 06/628,884 12/17/85 4,559,436 06/596,720 12/17/85 
4,559,187 06/561 ,363 12/17/85 4,559,445 06/538,879 12/17/85 
4,559,188 06/465,960 12/17/85 4,559,450 06/519,056 12/17/85 
4,559,190 06/657,961 12/17/85 4,559,451 06/440,588 12/17/85 
4,559,191 06/523,219 12/17/85 4,559,460 06/479,323 12/17/85 
4,559,192 06/481,318 12/17/85 4,559,463 06/630,246 12/17/85 
4,559,197 06/628,848 12/17/85 4,559,464 06/507,877 12/17/85 
4,559,199 06/620,009 12/17/85 4,559,466 06/563,459 12/17/85 
4,559,206 06/664,909 12/17/85 4,559,471 06/478,923 12/17/85 
4,559,208 06/459,448 12/17/85 4,559,474 06/523,624 12/17/85 
4,559,215 06/519,795 12/17/85 4,559,475 06/630,049 12/17/85 
4,559,217 06/547,611 12/17/85 4,559,477 06/550,701 12/17/85 
4,559,218 06/575,476 12/17/85 4,559,480 06/551,800 12/17/85 
4,559,220 06/552,680 12/17/85 4,559,482 06/384,507 12/17/85 
4,559,223 06/677,905 12/17/85 4,559,487 06/648,301 12/17/85 
4,559,228 06/719,621 12/17/85 4,559,492 06/418,179 12/17/85 
4,559,229 06/400,024 12/17/85 4,559,494 06/498, 167 12/17/85 
4,559,230 06/478, 108 12/17/85 4,559,497 06/394,902 12/17/85 
4,559,236 06/662,08 1 12/17/85 4,559,500 06/310,211 12/17/85 
4,559,244 06/672,864 12/17/85 4,559,503 06/696, 140 12/17/85 
4,559,253 06/630,960 12/17/85 4,559,507 06/258,574 12/17/85 
4,559,257 06/639,538 12/17/85 4,559,510 06/595,568 12/17/85 
4,559,261 06/634,323 12/17/85 4,559,512 06/687,049 12/17/85 
4,559,266 06/498,010 12/17/85 4,559,515 06/648,887 12/17/85 
4,559,274 06/485,986 12/17/85 4,559,516 06/535,025 12/17/85 
4,559,278 06/541,337 12/17/85 4,559,532 06/521,324 12/17/85 
4,559,281 06/563,050 12/17/85 4,559,534 06/424,657 12/17/85 
4,559,282 06/652,396 12/17/85 4,559,535 06/397,127 12/17/85 
4,559,283 06/642,865 12/17/85 4,559,536 06/459,085 12/17/85 
4,559,291 06/687,311 12/17/85 4,559,538 06/417,250 12/17/85 
4,559,295 06/697,769 12/17/85 4,559,542 06/500,338 12/17/85 
4,559,296 06/603,694 12/17/85 4,559,550 06/548,576 12/17/85 
4,559,297 06/699,091 12/17/85 4,559,557 06/616,206 12/17/85 
4,559,304 06/521,083 12/17/85 4,559,560 06/543,424 12/17/85 
4,559,307 06/542,846 12/17/85 4,559,565 06/557,374 12/17/85 
4,559,308 06/461 ,364 12/17/85 4,559,569 06/587,485 12/17/85 
4,559,309 06/413,862 12/17/85 4,559,575 06/443,770 12/17/85 
4,559,316 06/653,946 12/17/85 4,559,576 06/574,783 12/17/85 
4,559,317 06/710,810 12/17/85 4,559,578 06/528,278 12/17/85 
4,559,324 06/513,340 12/17/85 4,559,580 06/549,208 12/17/85 
4,559,331 06/641 ,599 12/17/85 4,559,582 06/646,407 12/17/85 
4,559,335 06/538,720 12/17/85 4,559,584 06/608,020 12/17/85 
4,559,338 06/695,117 12/17/85 4,559,586 06/686,433 12/17/85 
4,559,339 06/695,118 12/17/85 4,559,588 06/567 ,902 12/17/85 
4,559,348 06/587,116 12/17/85 4,559,590 06/478,429 12/17/85 
4,559,350 06/644,093 12/17/85 4,559,594 06/554,928 12/17/85 
4,559,351 06/624,642 12/17/85 4,559,597 06/396,098 12/17/85 
4,559,352 06/635,647 12/17/85 4,559,600 06/470,796 12/17/85 
4,559,353 06/547,629 12/17/85 4,559,605 06/532,854 12/17/85 
4,559,357 06/501 ,456 12/17/85 4,559,612 06/535,002 12/17/85 
4,559,358 06/476,524 12/17/85 4,559,613 06/393,236 12/17/85 
4,559,360 06/673,619 12/17/85 4,559,616 06/657,194 12/17/85 
4,559,362 06/550, 184 12/17/85 4,559,617 06/635,169 12/17/85 
4,559,366 06/594,574 12/17/85 4,559,620 06/418,108 12/17/85 
4,559,373 06/514,667 12/17/85 4,559,621 06/455,707 12/17/85 
4,559,378 06/645,739 12/17/85 4,559,623 06/611,528 12/17/85 
4,559,379 06/698,278 12/17/85 4,559,625 06/518,213 12/17/85 
4,559,383 06/565,844 12/17/85 4,559,626 06/482,127 12/17/85 
4,559,384 06/683,484 12/17/85 4,559,627 06/621,676 12/17/85 
4,559,389 06/690,352 12/17/85 4,559,637 06/531,417 12/17/85 
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4,559,849 06/276,492 12/24/85 
4,559,640 06/387,141 12/17/85 4,559,852 06/625,479 12/24/85 
4,559,641 06/621,076 12/17/85 4,559,873 06/605,379 12/24/85 
4,559,646 06/613,446 12/24/85 4,559,874 06/627 ,794 12/24/85 
4,559,649 06/497,686 12/24/85 4,559,876 06/603,132 12/24/85 
4,559,650 06/550,129 12/24/85 4,559,877 06/526,089 12/24/85 
4,559,652 06/521,009 12/24/85 4,559,880 06/430,151 12/24/85 
4,559,653 06/468,174 12/24/85 4,559,887 06/571,513 12/24/85 
4,559,656 06/454,000 12/24/85 4,559,892 06/538,974 12/24/85 
4,559,657 06/649,819 12/24/85 4,559,898 06/435,614 12/24/85 
4,559,662 06/610,098 12/24/85 4,559,912 06/443,832 12/24/85 
4,559,664 06/493,136 12/24/85 4,559,917 06/636,427 12/24/85 
4,559,668 06/701 ,443 12/24/85 4,559,921 06/690,468 12/24/85 
4,559,670 06/55 1,663 12/24/85 4,559,922 06/656,281 12/24/85 
4,559,676 06/325,073 12/24/85 4,559,924 06/582,163 12/24/85 
4,559,677 06/615,862 12/24/85 4,559,925 06/605,299 12/24/85 
4,559,678 06/537,283 12/24/85 4,559,929 06/612,727 12/24/85 
4,559,683 06/332,474 12/24/85 4,559,938 06/406,988 12/24/85 
4,559,686 06/747,371 12/24/85 4,559,941 06/564,186 12/24/85 
4,559,689 06/474,375 12/24/85 4,559,944 06/597,053 12/24/85 
4,559,692 06/561,755 12/24/85 4,559,948 06/638,502 12/24/85 
4,559,693 06/638,570 12/24/85 4,559,955 06/506,007 12/24/85 
4,559,697 06/683,314 12/24/85 4,559,969 06/653,608 12/24/85 
4,559,702 06/551,621 12/24/85 4,559,971 06/694,909 12/24/85 
4,559,703 06/603 ,526 12/24/85 4,559,982 06/565,592 12/24/85 
4,559,704 06/667,076 12/24/85 4,559,983 06/563,727 12/24/85 
4,559,706 06/625 ,664 12/24/85 4,559,984 06/615,818 12/24/85 
4,559,707 06/613,506 12/24/85 4,559,985 06/608,813 12/24/85 
4,559,710 06/659,756 12/24/85 4,559,987 06/607 ,627 12/24/85 
4,559,712 06/604,981 12/24/85 4,559,988 06/483,68 1 12/24/85 
4,559,715 06/616,825 12/24/85 4,559,993 06/536,119 12/24/85 
4,559,716 06/621,979 12/24/85 4,559,994 06/611,215 12/24/85 
4,559,717 06/581,831 12/24/85 4,559,997 06/561,227 12/24/85 
4,559,720 06/535,044 12/24/85 4,560,003 06/693 ,229 12/24/85 
4,559,722 06/542,027 12/24/85 4,560,006 06/589,806 12/24/85 
4,559,725 06/650,450 12/24/85 4,560,012 06/658,896 12/24/85 
4,559,726 06/671,117 12/24/85 4,560,019 06/616,980 12/24/85 
4,559,728 06/636,824 12/24/85 4,560,020 06/560,8 11 12/24/85 
4,559,731 06/642,086 12/24/85 4,560,023 06/630,180 12/24/85 
4,559,732 06/502,608 12/24/85 4,560,026 06/562,850 12/24/85 
4,559,733 06/596,157 12/24/85 4,560,027 06/548,569 12/24/85 
4,559,734 06/578,970 12/24/85 4,560,030 06/634,307 12/24/85 
4,559,735 06/689,763 12/24/85 4,560,031 06/73 1,267 12/24/85 
4,559,742 06/533,303 12/24/85 4,560,045 06/487,927 12/24/85 
4,559,745 06/635,792 12/24/85 4,560,047 06/425,192 12/24/85 
4,559,747 06/664,257 12/24/85 4,560,049 06/425,986 12/24/85 
4,559,748 06/435,877 12/24/85 4,560,051 06/598,882 12/24/85 
4,559,754 06/691,100 12/24/85 4,560,052 06/385,821 12/24/85 
4,559,758 06/563,819 12/24/85 4,560,059 06/582,309 12/24/85 
4,559,761 06/468 ,963 12/24/85 4,560,060 06/593 ,267 12/24/85 
4,559,766 06/343,086 12/24/85 4,560,062 06/685,455 12/24/85 
4,559,767 06/672,165 12/24/85 4,560,063 06/613,037 12/24/85 
4,559,771 06/637 ,592 12/24/85 4,560,065 06/637,845 12/24/85 
4,559,773 06/570,550 12/24/85 4,560,066 06/601,855 12/24/85 
4,559,774 06/61 1,087 12/24/85 4,560,073 06/554,892 12/24/85 
4,559,777 06/586,624 12/24/85 4,560,074 06/624, 134 12/24/85 
4,559,783 06/493 ,202 12/24/85 4,560,078 06/653,076 12/24/85 
4,559,787 06/678,148 12/24/85 4,560,081 06/698,896 12/24/85 
4,559,793 06/433,487 12/24/85 4,560,085 06/533,347 12/24/85 
4,559,794 06/524,294 12/24/85 4,560,089 06/415,058 12/24/85 
4,559,796 06/578,973 12/24/85 4,560,091 06/475,551 12/24/85 
4,559,799 06/304,668 12/24/85 4,560,092 06/607,735 12/24/85 
4,559,800 06/62 1,646 12/24/85 4,560,094 06/5 13,407 12/24/85 
4,559,807 06/507,078 12/24/85 4,560,096 06/599,156 12/24/85 
4,559,810 06/621,052 12/24/85 4,560,100 06/662,648 12/24/85 
4,559,813 06/608,88 1 12/24/85 4,560,103 06/62 1,433 12/24/85 
4,559,815 06/577,380 12/24/85 4,560,104 06/557,884 12/24/85 
4,559,816 06/591,135 12/24/85 4,560,107 06/503,557 12/24/85 
4,559,818 06/583,451 12/24/85 4,560,113 06/624,892 12/24/85 
4,559,819 06/495,153 12/24/85 4,560,128 06/637 ,268 12/24/85 
4,559,820 06/501,712 12/24/85 4,560,132 06/659,768 12/24/85 
4,559,826 06/650,806 12/24/85 4,560,133 06/411,888 12/24/85 
4,559,827 06/599, 108 12/24/85 4,560,135 06/636,305 12/24/85 
4,559,828 06/624,593 12/24/85 4,560,138 06/555,147 12/24/85 
4,559,840 06/466,353 12/24/85 4,560,148 06/648 ,235 12/24/85 
4,559,841 06/653,810 12/24/85 4,560,151 06/615,145 12/24/85 
4,559,846 06/550,316 12/24/85 4,560,156 06/558,945 12/24/85 





APRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 139 


Patent Number Serial Number Issue Datel 4,560,433 06/691 ,379 12/24/85 

4,560,437 06/623,248 12/24/85 
4,560,157 06/658,460 12/24/85 4,560,438 06/615,997 12/24/85 
4,560,159 06/618,670 12/24/85 4,560,439 06/413,370 12/24/85 
4,560,160 06/62 1,447 12/24/85 4,560,440 06/642,489 12/24/85 
4,560,162 06/684, 108 12/24/85 4,560,441 06/435,484 12/24/85 
4,560,164 06/620, 137 12/24/85 4,560,443 06/557,810 12/24/85 
4,560,167 06/579,076 12/24/85 4,560,445 06/685,345 12/24/85 
4,560,179 06/423,891 12/24/85 4,560,446 06/683,006 12/24/85 
4,560,180 06/619,575 12/24/85 4,560,452 06/682,736 12/24/85 
4,560,188 06/485,437 12/24/85 4,560,460 06/609,558 12/24/85 
4,560,189 06/558,271 12/24/85 4,560,463 06/632,584 12/24/85 
4,560,192 06/440, 180 12/24/85 4,560,465 06/644,738 12/24/85 
4,560,193 06/610,524 12/24/85 4,560,466 06/665,853 12/24/85 
4,560,194 06/596,841 12/24/85 4,560,467 06/722,626 12/24/85 
4,560,195 06/509,937 12/24/85 4,560,473 06/644,794 12/24/85 
4,560,201 06/591,168 12/24/85 4,560,478 06/469,395 12/24/85 
4,560,204 06/552,508 12/24/85 4,560,480 06/503,485 12/24/85 
4,560,214 06/557,516 12/24/85 4,560,484 06/321,411 12/24/85 
4,560,216 06/548, 137 12/24/85 4,560,485 06/600,757 12/24/85 
4,560,217 06/524,044 12/24/85 4,560,491 06/641 ,996 12/24/85 
4,560,219 06/550,183 12/24/85 4,560,496 06/654,814 12/24/85 
4,560,220 06/605,960 12/24/85 4,560,508 06/451,323 12/24/85 
4,560,226 06/465,866 12/24/85 4,560,509 06/552,549 12/24/85 
4,560,228 06/503,010 12/24/85 4,560,512 06/580,507 12/24/85 
4,560,230 06/600,576 12/24/85 4,560,513 06/5 16,346 12/24/85 
4,560,231 06/473,924 12/24/85 4,560,519 06/500,812 12/24/85 
4,560,232 06/361,167 12/24/85 4,560,521 06/597,603 12/24/85 
4,560,236 06/570,191 12/24/85 4,560,524 06/485,424 12/24/85 
4,560,238 06/452,978 12/24/85 4,560,526 06/588,758 12/24/85 
4,560,243 06/624,696 12/24/85 4,560,529 06/462,852 12/24/85 
4,560,245 06/585,399 12/24/85 4,560,533 06/645,654 12/24/85 
4,560,256 06/578,688 12/24/85 4,560,541 06/589,927 12/24/85 
4,560,261 06/491,846 12/24/85 4,560,543 06/615,434 12/24/85 
4,560,262 06/566,263 12/24/85 4,560,546 06/484,614 12/24/85 
4,560,268 06/530,362 12/24/85 4,560,547 06/393, 194 12/24/85 
4,560,272 06/646,547 12/24/85 4,560,551 06/500,083 12/24/85 
4,560,275 06/428,311 12/24/85 4,560,554 06/596,225 12/24/85 
4,560,276 06/525,414 12/24/85 4,560,556 06/572,750 12/24/85 
4,560,284 06/554, 103 12/24/85 4,560,557 06/550,676 12/24/85 
4,560,297 06/508,655 12/24/85 4,560,559 06/500,829 12/24/85 
4,560,302 06/68 1,063 12/24/85 4,560,561 06/591,017 12/24/85 
4,560,305 06/560,552 12/24/85 4,560,562 06/669,013 12/24/85 
4,560,307 06/683,340 12/24/85 4,560,565 06/554,158 12/24/85 
4,560,313 06/699,245 12/24/85 4,560,567 06/604,448 12/24/85 
4,560,317 06/545,847 12/24/85 4,560,568 06/572,314 12/24/85 
4,560,318 06/587,054 12/24/85 4,560,571 06/407,241 12/24/85 
4,560,322 06/573,936 12/24/85 4,560,573 06/493,090 12/24/85 
4,560,325 06/452,874 12/24/85 4,560,574 06/509,849 12/24/85 
4,560,327 06/561 ,869 12/24/85 4,560,575 06/564,057 12/24/85 
4,560,334 06/503,008 12/24/85 4,560,584 06/564,829 12/24/85 
4,560,335 06/549,673 12/24/85 4,560,585 06/564,982 12/24/85 
4,560,338 06/555,699 12/24/85 4,560,592 06/709,240 12/24/85 
4,560,341 06/606,976 12/24/85 4,560,594 06/357,691 12/24/85 
4,560,351 06/628,141 12/24/85 4,560,597 06/635,143 12/24/85 
4,560,356 06/514,442 12/24/85 4,560,602 06/669,465 12/24/85 
4,560,360 06/505,995 12/24/85 4,560,606 06/701,489 12/24/85 
4,560,363 06/567,465 12/24/85 4,560,610 06/634,322 12/24/85 
4,560,365 06/539,489 12/24/85 4,560,612 06/610,902 12/24/85 
4,560,369 06/428,715 12/24/85 4,560,616 06/521,797 12/24/85 
4,560,370 06/669,177 12/24/85 4,560,618 06/407,376 12/24/85 
4,560,371 06/603,061 12/24/85 4,560,619 06/532,486 12/24/85 
4,560,379 06/674,683 12/24/85 4,560,621 06/589,255 12/24/85 
4,560,384 06/618,220 12/24/85 4,560,628 06/653,116 12/24/85 
4,560,392 06/554,329 12/24/85 4,560,630 06/655,114 12/24/85 
4,560,394 06/332,395 12/24/85 4,560,633 06/705,861 12/24/85 
4,560,396 06/642,589 12/24/85 4,560,643 06/551,777 12/24/85 
4,560,397 06/641 ,205 12/24/85 4,560,646 06/673,625 12/24/85 
4,560,400 06/552,023 12/24/85 4,560,647 06/575,237 12/24/85 
4,560,411 06/496,496 12/24/85 4,560,648 06/535,014 12/24/85 
4,560,413 06/612,299 12/24/85 4,560,650 06/502,282 12/24/85 
4,560,416 06/672,535 12/24/85 4,560,655 06/450,430 12/24/85 
4,560,417 06/571,712 12/24/85 4,560,658 06/558,149 12/24/85 
4,560,420 06/620,246 12/24/85 4,560,659 06/528,563 12/24/85 
4,560,422 06/623,073 12/24/85 4,560,660 06/485,417 12/24/85 
4,560,424 06/627,357 12/24/85 4,560,661 06/488,174 12/24/85 
4,560,425 06/436,059 12/24/85 4,560,663 06/507,428 12/24/85 
4,560,430 06/519,223 12/24/85 4,560,664 06/566,949 12/24/85 
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4,560,957 06/537,310 12/24/85 
4,560,667 06/632,902 12/24/85 4,560,961 06/461,118 12/24/85 
4,560,668 06/648,608 12/24/85 4,560,974 06/575,107 12/24/85 
4,560,670 06/559,668 12/24/85 4,560,979 06/591,558 12/24/85 
4,560,673 06/7 13,953 12/24/85 4,560,981 06/478,180 12/24/85 
4,560,678 06/549,558 12/24/85 4,560,989 06/602,889 12/24/85 
4,560,680 06/608,850 12/24/85 4,560,994 06/64 1,635 12/24/85 
4,560,681 06/588,162 12/24/85 4,560,998 06/63 1,969 12/24/85 
4,560,684 06/560,994 12/24/85 4,561,000 06/557,181 12/24/85 
4,560,685 06/621,438 12/24/85 4,561,001 06/636,460 12/24/85 
4,560,686 06/532,271 12/24/85 4,561,005 06/625,413 12/24/85 
4,560,689 06/638,322 12/24/85 4,561,010 06/446,514 12/24/85 
4,560,692 06/631,971 12/24/85 4,561,013 06/460,079 12/24/85 
4,560,693 06/606,873 12/24/85 4,561,018 06/442,493 12/24/85 
4,560,699 06/458,243 12/24/85 4,561,044 06/663,689 12/24/85 
4,560,703 06/535,258 12/24/85 4,561,045 06/601 ,764 12/24/85 
4,560,704 06/441 ,057 12/24/85 4,561,054 06/541,772 12/24/85 
4,560,706 06/699,276 12/24/85 4,561,060 06/631,081 12/24/85 
4,560,707 06/629,462 12/24/85 4,561,061 06/362,101 12/24/85 
4,560,709 06/526,516 12/24/85 4,561,063 06/463,261 12/24/85 
4,560,715 06/589,337 12/24/85 4,561,066 06/505,902 12/24/85 
4,560,721 06/394,260 12/24/85 4,561,068 06/510,057 12/24/85 
4,560,725 06/446,420 12/24/85 4,561,069 06/505,978 12/24/85 
4,560,726 06/658,865 12/24/85 4,561,070 06/510,058 12/24/85 
4,560,728 06/537,694 12/24/85 4,561,080 06/451,889 12/24/85 
4,560,737 06/567,177 12/24/85 4,561,084 06/501,154 12/24/85 
4,560,742 06/434,087 12/24/85 4,561,086 06/493,845 12/24/85 
4,560,749 06/552,960 12/24/85 4,561,092 06/494,546 12/24/85 
4,560,756 06/547,852 12/24/85 4,561,097 06/658,571 12/24/85 
4,560,760 06/646,049 12/24/85 4,561,101 06/514,248 12/24/85 
4,560,768 06/562,333 12/24/85 4,561,102 06/420,234 12/24/85 
4,560,772 06/663,299 12/24/85 4,561,104 06/57 1,220 12/24/85 
4,560,775 06/503,980 12/24/85 4,561,111 06/638,093 12/24/85 
4,560,776 06/570,251 12/24/85 4,561,115 06/587,559 12/24/85 
4,560,782 06/548,107 12/24/85 4,561,118 06/493 ,038 12/24/85 
4,560,785 06/581,990 12/24/85 4,561,125 06/598,415 12/31/85 
4,560,786 06/391,734 12/24/85 4,561,128 06/565,745 12/31/85 
4,560,792 06/400,188 12/24/85 4,561,131 06/669,338 12/31/85 
4,560,794 /667,184 12/24/85 4,561,132 06/600,151 12/31/85 
4,560,799 06/576,978 12/24/85 4,561,133 06/598 ,067 12/31/85 
4,560,800 06/650,88 1 12/24/85 4,561,134 06/658,668 12/31/85 
4,560,805 06/5 16,902 12/24/85 4,561,135 06/64 1,252 12/31/85 
4,560,809 06/658,523 12/24/85 4,561,150 06/557,879 12/31/85 
4,560,815 06/550,440 12/24/85 4,561,155 06/507 ,233 12/31/85 
4,560,820 06/664,658 12/24/85 4,561,166 06/589,330 12/31/85 
4,560,827 06/572,708 12/24/85 4,561,167 06/55 1,064 12/31/85 
4,560,828 06/493,310 12/24/85 4,561,173 06/500,791 12/31/85 
4,560,832 06/583,991 12/24/85 4,561,176 06/685,773 12/31/85 
4,560,835 06/512,501 12/24/85 4,561,181 06/421,876 12/31/85 
4,560,836 06/509,821 12/24/85 4,561,182 06/550,670 12/31/85 
4,560,841 06/644,078 12/24/85 4,561,183 06/633,566 12/31/85 
4,560,842 06/48 1,843 12/24/85 4,561,184 06/530,263 12/31/85 
4,560,850 06/677,700 12/24/85 4,561,186 06/579,377 12/31/85 
4,560,851 06/439,612 12/24/85 4,561,187 06/603,091 12/31/85 
4,560,854 06/566, 120 12/24/85 4,561,189 06/730,821 12/31/85 
4,560,857 06/581,524 12/24/85 4,561,192 06/654,958 12/31/85 
4,560,858 06/644,999 12/24/85 4,561,197 06/730,040 12/31/85 
4,560,859 06/640,052 12/24/85 4,561,199 06/671,171 12/31/85 
4,560,865 06/470,385 12/24/85 4,561,201 06/637 ,508 12/31/85 
4,560,866 06/486,347 12/24/85 4,561,202 06/512,586 12/31/85 
4,560,867 06/734,246. 12/24/85 4,561,205 06/64 1,929 12/31/85 
4,560,869 06/701,802 12/24/85 4,561,206 06/663,567 12/31/85 
4,560,872 06/491,960 12/24/85 4,561,207 06/606,211 12/31/85 
4,560,874 06/614,716 12/24/85 4,561,210 06/581,820 12/31/85 
4,560,875 06/596,349 12/24/85 4,561,212 06/428,909 12/31/85 
4,560,878 06/525,199 12/24/85 4,561,213 06/370,860 12/31/85 
4,560,897 06/501,312 12/24/85 4,561,220 06/681,512 12/31/85 
4,560,898 06/502,889 12/24/85 4,561,223 06/463,629 12/31/85 
4,560,899 06/449, 198 12/24/85 4,561,225 06/519,209 12/31/85 
4,560,901 06/453,377 12/24/85 4,561,226 06/600,453 12/31/85 
4,560,905 06/600,645 12/24/85 4,561,228 06/611,898 12/31/85 
4,560,906 06/623,626 12/24/85 4,561,231 06/489,861 12/31/85 
4,560,910 06/572,104 12/24/85 4,561,235 06/450,027 12/31/85 
4,560,915 06/643,400 12/24/85 4,561,236 06/736,910 12/31/85 
4,560,933 06/516,249 12/24/85 4,561,240 06/53 1,304 12/31/85 
4,560,945 06/647 ,209 12/24/85 4,561,242 06/604,377 12/31/85 
4,560,946 06/591,675 12/24/85 4,561,244 06/552,740 12/31/85 
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Patent Number Serial Number Issue Date 4,561,470 06/724,357 12/31/85 

4,561,471 06/613,522 12/31/85 
4,561,247 06/58 1,634 12/31/85 4,561,483 06/558,861 12/31/85 
4,561,248 06/563,918 12/31/85 4,561,484 06/554,126 12/31/85 
4,561,252 06/586,812 12/31/85 4,561,488 06/467,809 12/31/85 
4,561,259 06/696,627 12/31/85 4,561,492 06/692,963 12/31/85 
4,561,261 06/596,83 1 12/31/85 4,561,494 06/489,705 12/31/85 
4,561,262 06/735,729 12/31/85 4,561,496 06/564,095 12/31/85 
4,561,264 06/661,591 12/31/85 4,561,502 06/560,056 12/31/85 
4,561,265 06/576,652 12/31/85 4,561,503 06/440,262 12/31/85 
4,561,266 06/548,087 12/31/85 4,561,507 06/586,737 12/31/85 
4,561,272 06/627,936 12/31/85 4,561,510 06/572,316 12/31/85 
4,561,273 06/612,451 12/31/85 4,561,514 06/686, 192 12/31/85 
4,561,274 06/670,178 12/31/85 4,561,515 06/628,301 12/31/85 
4,561,285 06/650,805 12/31/85 4,561,519 06/491 ,880 12/31/85 
4,561,287 06/634,595 12/31/85 4,561,530 06/521,600 12/31/85 
4,561,294 06/650,737 12/31/85 4,561,531 06/449,515 12/31/85 
4,561,296 06/661 ,728 12/31/85 4,561,533 06/529,588 12/31/85 
4,561,299 06/579,624 12/31/85 4,561,536 06/520,731 12/31/85 
4,561,300 06/561 ,696 12/31/85 4,561,541 06/536,057 12/31/85 
4,561,301 06/628,430 12/31/85 4,561,543 06/678,307 12/31/85 
4,561,302 06/608,823 12/31/85 4,561,544 06/566,226 12/31/85 
4,561,303 06/678,935 12/31/85 4,561,546 06/320,220 12/31/85 
4,561,309 06/628,754 12/31/85 4,561,547 06/536,541 12/31/85 
4,561,310 06/576,994 12/31/85 4,561,548 06/580,884 12/31/85 
4,561,314 06/546,227 12/31/85 4,561,549 06/699,449 12/31/85 
4,561,315 06/464,589 12/31/85 4,561,552 06/653,566 12/31/85 
4,561,320 06/335,253 12/31/85 4,561,555 06/68 1,060 12/31/85 
4,561,322 06/601 ,963 12/31/85 4,561,560 06/664,722 12/31/85 
4,561,323 06/578,554 12/31/85 4,561,562 06/609,642 12/31/85 
4,561,324 06/564, 192 12/31/85 4,561,567 06/572,276 12/31/85 
4,561,325 06/543,525 12/31/85 4,561,569 06/570,246 12/31/85 
4,561,327 06/612,653 12/31/85 4,561,570 06/544,001 12/31/85 
4,561,332 06/574,331 12/31/85 4,561,575 06/568,116 12/31/85 
4,561,335 06/534,373 12/31/85 4,561,577 06/649,752 12/31/85 
4,561,339 06/586,282 12/31/85 4,561,579 06/575,052 12/31/85 
4,561,340 06/540,674 12/31/85 4,561,592 06/592,080 12/31/85 
4,561,341 06/545,112 12/31/85 4,561,602 06/563,024 12/31/85 
4,561,343 06/724,935 12/31/85 4,561,604 06/631,758 12/31/85 
4,561,346 06/635,053 12/31/85 4,561,605 06/451,835 12/31/85 
4,561,347 06/614,907 12/31/85 4,561,610 06/634,564 12/31/85 
4,561,349 06/68 1,864 12/31/85 4,561,613 06/493,082 12/31/85 
4,561,351 06/600,119 12/31/85 4,561,617 06/628,497 12/31/85 
4,561,357 06/418,142 12/31/85 4,561,622 06/520,465 12/31/85 
4,561,358 06/510,722 12/31/85 4,561,624 06/509,894 12/31/85 
4,561,359 06/55 1,665 12/31/85 4,561,629 06/593,309 12/31/85 
4,561,363 06/596,678 12/31/85 4,561,643 06/678,845 12/31/85 
4,561,364 06/500,392 12/31/85 4,561,646 06/645,586 12/31/85 
4,561,368 06/744,418 12/31/85 4,561,651 06/494,871 12/31/85 
4,561,371 06/63 1,543 12/31/85 4,561,653 06/620,275 12/31/85 
4,561,373 06/602,138 12/31/85 4,561,654 06/634,870 12/31/85 
4,561,375 06/690,542 12/31/85 4,561,656 06/625,740 12/31/85 
4,561,382 06/554,414 12/31/85 4,561,660 06/551,018 12/31/85 
4,561,383 06/639,010 12/31/85 4,561,667 06/647,053 12/31/85 
4,561,387 06/639,089 12/31/85 4,561,670 06/497,474 12/31/85 
4,561,394 06/652,189 12/31/85 4,561,672 06/555,043 12/31/85 
4,561,402 06/670,066 12/31/85 4,561,676 06/561 ,802 12/31/85 
4,561,406 06/614,338 12/31/85 4,561,679 06/401,799 12/31/85 
4,561,409 06/665,173 12/31/85 4,561,681 06/488,501 12/31/85 
4,561,410 06/724,079 12/31/85 4,561,682 06/414,786 12/31/85 
4,561,413 06/577,896 12/31/85 4,561,687 06/615,479 12/31/85 
4,561,416 06/484,494 12/31/85 4,561,691 06/537,582 12/31/85 
4,561,418 06/629,956 12/31/85 4,561,692 06/507,227 12/31/85 
4,561,421 06/697 ,282 12/31/85 4,561,694 06/563,332 12/31/85 
4,561,423 06/619,188 12/31/85 4,561,696 06/420,975 12/31/85 
4,561,424 06/756,541 12/31/85 4,561,698 06/623,022 12/31/85 
4,561,426 06/654,945 12/31/85 4,561,703 06/402,960 12/31/85 
4,561,433 06/645,035 12/31/85 4,561,707 06/479,742 12/31/85 
4,561,434 06/529,475 12/31/85 4,561,710 06/549,460 12/31/85 
4,561,439 06/463,910 12/31/85 4,561,715 06/584,613 12/31/85 
4,561,443 06/473,248 12/31/85 4,561,716 06/557,771 12/31/85 
4,561,449 06/445,551 12/31/85 4,561,719 06/353,076 12/31/85 
4,561,450 06/657,438 12/31/85 4,561,722 06/522,300 12/31/85 
4,561,452 06/644,572 12/31/85 4,561,723 06/489,246 12/31/85 
4,561,455 06/511,631 12/31/85 4,561,728 06/344,116 12/31/85 
4,561,458 06/673,022 12/31/85 4,561,736 06/518,380 12/31/85 
4,561,461 06/732,814 12/31/85 4,561,737 06/366,656 12/31/85 
4,561,469 06/573,220 12/31/85 4,561,742 06/646,762 12/31/85 





1161 0G 142 ° OFFICIAL GAZETTE APRIL 5, 1994 


Patent Number Serial Number Issue Date 4,562,020 06/556,957 12/31/85 

4,562,032 06/607,063 12/31/85 
4,561,745 06/566,313 12/31/85 4,562,037 06/496,606 12/31/85 
4,561,746 06/619,882 12/31/85 = 4,562,044 06/644,653 12/31/85 
4,561,748 06/610,676 12/31/85 4,562,046 06/557,552 12/31/85 
4,561,752 06/629,897 12/31/85 = 4,562,047 06/562,971 12/31/85 
4,561,759 06/736,989 12/31/85 4,562,050 06/640,121 12/31/85 
4,561,764 06/67 1,640 12/31/85 = 4,562,053 06/413,350 12/31/85 
4,561,766 06/623,592 12/31/85 = 4,562,057 06/594,664 12/31/85 
4,561,774 06/736,398 12/31/85 = 4,562,064 06/578,457 12/31/85 
4,561,778 06/584,950 12/31/85 4,562,068 06/458,963 12/31/85 
4,561,782 06/648,87 1 12/31/85 4,562,076 06/556,092 12/31/85 
4,561,784 06/571 ,616 12/31/85 4,562,084 06/623,706 12/31/85 
4,561,792 06/548,543 12/31/85 = 4,562,085 06/658,530 12/31/85 
4,561,798 06/468,685 12/31/85 = 4,562,087 06/619,781 12/31/85 
4,561,801 06/575,594 12/31/85 4,562,088 06/617,690 12/31/85 
4,561,805 06/515,973 12/31/85 4,562,092 06/665,507 12/31/85 
4,561,806 06/533,225 12/31/85 4,562,098 06/629,924 12/31/85 
4,561,811 06/650,091 12/31/85 4,562,099 06/573,275 12/31/85 
4,561,812 06/511,164 12/31/85 = 4,562,100 06/650,913 12/31/85 
4,561,815 06/603,720 12/31/85 4,562,111 06/361,260 12/31/85 
4,561,817 06/522,960 12/31/85 = 4,562,112 06/696,007 12/31/85 
4,561,818 06/529,041 12/31/85 = 4,562,115 06/656,211 12/31/85 
4,561,825 06/478,664 12/31/85 = 4,562,116 06/439,431 12/31/85 
4,561,828 06/495,855 12/31/85 = 4,562,117 06/614,465 12/31/85 
4,561,835 06/61 1,369 12/31/85 = 4,562,121 06/68 1,635 12/31/85 
4,561,836 06/667 ,072 12/31/85 4,562,122 06/579,850 12/31/85 
4,561,844 06/659,091 12/31/85 = 4,562,125 06/695,089 12/31/85 
4,561,849 06/534,296 12/31/85 4,562,126 06/652,954 12/31/85 
4,561,852 06/650,077 12/31/85 = 4,562,131 06/607,200 12/31/85 
4,561,853 06/485,735 12/31/85 = 4,562,132 06/672,749 12/31/85 
4,561,857 06/476,595 12/31/85 4,562,133 06/657,879 12/31/85 
4,561,859 06/724,431 12/31/85 4,562,134 06/614,823 12/31/85 
4,561,865 06/547,494 12/31/85 = 4,562,143 06/633,063 12/31/85 
4,561,866 06/662,849 12/31/85 4,562,145 06/505,842 12/31/85 
4,561,868 06/627, 186 12/31/85 = 4,562,146 06/672,143 12/31/85 
4,561,870 06/639,170 12/31/85 = 4,562,151 06/529,434 12/31/85 
4,561,871 06/565,637 12/31/85 = 4,562,158 06/286,926 12/31/85 
4,561,877 06/596,927 12/31/85 4,562,160 06/482, 153 12/31/85 
4,561,879 06/652,413 12/31/85 = 4,562,161 06/467,722 12/31/85 
4,561,887 06/634,770 12/31/85 4,562,168 06/611,263 12/31/85 
4,561,891 06/538,816 12/31/85 = 4,562,169 06/657 ,642 12/31/85 
4,561,894 06/756,569 12/31/85 4,562,174 06/612,633 12/31/85 
4,561,895 06/557,171 12/31/85 = 4,562,183 06/460,393 12/31/85 
4,561,896 06/466,958 12/31/85 = 4,562,184 06/596,185 12/31/85 
4,561,902 06/662,525 12/31/85 4,562,186 06/693,509 12/31/85 
4,561,914 06/663,228 12/31/85 = 4,562,187 06/693,508 12/31/85 
4,561,917 06/628, 144 12/31/85 = 4,562,188 06/570,624 12/31/85 
4,561,918 06/726,927 12/31/85 4,562,195 06/687,182 12/31/85 
4,561,922 06/627,771 12/31/85 = 4,562,198 06/658,344 12/31/85 
4,561,923 06/537,659 12/31/85 4,562,207 06/587,634 12/31/85 
4,561,924 06/432,832 12/31/85 4,562,209 06/425,093 12/31/85 
4,561,930 06/589,203 12/31/85 4,562,210 06/563,841 12/31/85 
4,561,936 06/295,923 12/31/85 = 4,562,215 06/650,079 12/31/85 
4,561,938 06/642,823 12/31/85 4,562,226 06/566,419 12/31/85 
4,561,944 06/619,425 12/31/85 = 4,562,229 06/541,398 12/31/85 
4,561,947 06/578,698 12/31/85 = 4,562,234 06/366,670 12/31/85 
4,561,950 06/595,575 12/31/85 = 4,562,236 06/681,915 12/31/85 
4,561,955 06/626,314 12/31/85 4,562,240 06/684,187 12/31/85 
4,561,956 06/615,451 12/31/85 = 4,562,241 06/657,869 12/31/85 
4,561,957 06/619,634 12/31/85 = 4,562,243 06/586,678 12/31/85 
4,561,965 06/240,734 12/31/85 4,562,248 06/554,866 12/31/85 
4,561,966 06/655,272 12/31/85 = 4,562,250 06/4.17,419 12/31/85 
4,561,967 06/562,496 12/31/85 4,562,253 06/519,830 12/31/85 
4,561,969 06/655,598 12/31/85 —4,562;260 06/627,514 12/31/85 
4,561,972 06/677,857 12/31/85 4,562,261 06/597 ,234 12/31/85 
4,561,977 06/587,410 12/31/85 4,562,262 06/675,467 12/31/85 
4,561,978 06/659,189 12/31/85 4,562,269 06/492, 163 12/31/85 
4,561,980 06/638,760 12/31/85 = 4,562,286 06/667,183 12/31/85 
4,561,981 06/574,455 12/31/85 = 4,562,287 06/614,754 12/31/85 
4,561,992 06/461 ,366 12/31/85 4,562,293 06/660,860 12/31/85 
4,561,996 06/232,840 12/31/85 = 4,562,294 06/660,859 12/31/85 
4,562,001 06/344,962 12/31/85 = 4,562,296 06/671,172 12/31/85 
4,562,004 06/588,973 12/31/85 = 4,562,297 06/667,916 12/31/85 
4,562,006 06/569,814 12/31/85 4,562,300 06/725,274 12/31/85 
4,562,007 06/548,286 12/31/85 4,562,303 06/585,843 12/31/85 
4,562,009 06/555,789 12/31/85 = 4,562,307 06/640,195 12/31/85 
4,562,012 06/647,543 12/31/85 4,562,308 06/465,118 12/31/85 
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Patent Number Serial Number Issue Date 4,794,670 07/162,273 1/03/89 

4,794,671 07/095,563 1/03/89 
4,562,309 06/441,619 12/31/85 4,794,675 07/176,471 1/03/89 
4,562,311 06/518,575 12/31/85 4,794,676 07/136,654 1/03/89 
4,562,314 06/587 ,409 12/31/85 4,794,678 06/550,269 1/03/89 
4,562,325 06/561,543 12/31/85 4,794,685 07/078,222 1/03/89 
4,562,326 06/593,806 12/31/85 4,794,686 07/031,426 1/03/89 
4,562,330 06/530,754 12/31/85 4,794,687 06/788,039 1/03/89 
4,562,332 06/593,066 12/31/85 4,794,691 06/914,375 1/03/89 
4,562,333 06/647 ,207 12/31/85 4,794,692 07/115,827 1/03/89 
4,562,334 06/617,652 12/31/85 4,794,695 07/140,497 1/03/89 
4,562,342 06/532,362 12/31/85 4,794,697 07/094,590 1/03/89 
4,562,348 06/480,67 1 12/31/85 4,794,698 06/943,170 1/03/89 
4,562,352 06/639,367 12/31/85 4,794,701 07/139,818 1/03/89 
4,562,354 06/515,612 12/31/85 4,794,702 07/142,783 1/03/89 
4,562,357 06/592,560 12/31/85 4,794,703 07/016,735 1/03/89 
4,562,359 06/544,790 12/31/85 4,794,704 07/132,593 1/03/89 
4,562,361 06/483,000 12/31/85 4,794,705 07/105,821 1/03/89 
4,562,364 06/423,716 12/31/85 4,794,711 07/117,301 1/03/89 
4,562,366 06/336,284 12/31/85 4,794,713 07/081,775 1/03/89 
4,562,367 06/508,043 12/31/85 4,794,714 06/709,384 1/03/89 
4,562,375 06/520,290 12/31/85 4,794,715 06/705 ,673 1/03/89 
4,562,382 06/594,119 12/31/85 4,794,718 07/175,327 1/03/89 
4,562,384 06/486,469 12/31/85 4,794,719 07/179,713 1/03/89 
4,562,388 06/590,471 12/31/85 4,794,721 07/088,399 1/03/89 
4,562,395 06/628,531 12/31/85 4,794,725 07/172,756 1/03/89 
4,562,396 06/626,999 12/31/85 4,794,728 07/087,544 1/03/89 
4,562,399 06/504,072 12/31/85 4,794,732 07/142,702 1/03/89 
4,562,402 06/489,978 12/31/85 4,794,738 07/031,605 1/03/89 
4,562,412 06/499,387 12/31/85 4,794,739 07/082,494 1/03/89 
4,562,413 06/503,536 12/31/85 4,794,746 07/019,925 1/03/89 
4,562,418 06/628,910 12/31/85 4,794,755 07/049,351 1/03/89 
4,562,419 06/684,477 12/31/85 4,794,757 07/094,420 1/03/89 
4,562,422 06/57 1,003 12/31/85 4,794,760 07/108,082 1/03/89 
4,562,429 06/372,127 12/31/85 4,794,766 07/187,313 1/03/89 
4,562,431 06/498,250 12/31/85 4,794,768 07/098,658 1/03/89 
4,562,432 06/409,621 12/31/85 4,794,769 07/123,202 1/03/89 
4,562,439 06/449, 102 12/31/85 4,794,777 06/87 1,380 1/03/89 
4,562,441 06/446,610 12/31/85 4,794,781 07/101,933 1/03/89 
4,562,448 06/661,553 12/31/85 4,794,785 06/898,763 1/03/89 
4,562,457 06/452,809 12/31/85 4,794,787 07/058,846 1/03/89 
4,562,464 06/452,405 12/31/85 4,794,796 07/017,773 1/03/89 
4,562,467 06/48 1,222 12/31/85 4,794,799 07/012,057 1/03/89 
4,562,470 06/482,870 12/31/85 4,794,804 07/023,460 1/03/89 
4,562,471 06/48 1,240 12/31/85 4,794,808 07/088,023 1/03/89 
4,562,480 06/551,432 12/31/85 4,794,817 07/070,116 1/03/89 
4,562,482 06/518,369 12/31/85 4,794,823 07/112,097 1/03/89 
4,562,495 06/627,238 12/31/85 4,794,825 07/140,978 1/03/89 
4,562,497 06/493,634 12/31/85 4,794,826 06/822,393 1/03/89 
4,562,503 06/515,550 12/31/85 4,794,827 07/029,537 1/03/89 
4,562,505 06/451,104 12/31/85 4,794,830 07/149,257 1/03/89 
4,562,512 06/633,647 12/31/85 4,794,831 07/079,260 1/03/89 
4,562,514 06/588,708 12/31/85 4,794,833 06/7 13,896 1/03/89 
4,562,520 06/615,674 12/31/85 4,794,836 07/074,740 1/03/89 
4,562,524 06/664,773 12/31/85 4,794,839 07/169,816 1/03/89 
4,562,525 06/629,286 12/31/85 4,794,842 07/082,428 1/03/89 
4,562,527 06/570,003 12/31/85 4,794,852 07/148,887 . 1/03/89 
4,562,531 06/539,774 12/31/85 4,794,857 07/132,891 1/03/89 
4,562,541 06/482,299 12/31/85 4,794,868 07/091,706 1/03/89 
4,562,547 06/479,321 12/31/85 4,794,870 07/122,225 1/03/89 
4,562,553 06/591,199 12/31/85 4,794,871 07/170,582 1/03/89 
4,562,554 06/502,797 12/31/85 4,794,874 07/140,480 1/03/89 
4,562,563 06/583,070 12/31/85 4,794,877 07/104,250 1/03/89 
4,562,569 06/337 ,096 12/31/85 4,794,882 07/141,690 1/03/89 
4,562,570 06/555,740 12/31/85 4,794,884 07/091,881 1/03/89 
4,562,571 06/558,888 12/31/85 4,794,900 06/946,908 1/03/89 
4,562,580 06/635,316 12/31/85 4,794,904 07/038,009 1/03/89 
4,562,583 06/571,613 12/31/85 4,794,906 07/084,820 1/03/89 
4,562,585 06/724,953 12/31/85 4,794,907 07/080,419 1/03/89 
4,562,593 06/470,945 12/31/85 4,794,908 07/008,757 1/03/89 
4,578,758 06/645,587 10/22/85 4,794,914 07/055,318 1/03/89 
4,785,822 07/023,925 1/10/89 4,794,919 07/099,320 1/03/89 
4,794,654 07/097,889 1/03/89 4,794,923 06/922,397 1/03/89 
4,794,658 07/015,361 1/03/89 4,794,929 07/019,976 1/03/89 
4,794,660 07/120,386 1/03/89 4,794,931 06/834,893 1/03/89 
4,794,662 07/097,102 1/03/89 4,794,935 07/088,403 1/03/89 
4,794,665 06/396,818 1/03/89 4,794,939 07/049,723 1/03/89 
4,794,666 07/093,169 1/03/89 4,794,941 07/186,402 1/03/89 
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4,795,247 07/088,868 1/03/89 
4,794,946 07/153,876 1/03/89 4,795,254 07/066,859 1/03/89 
4,794,947 07/068, 186 1/03/89 4,795,256 07/023,567 1/03/89 
4,794,948 07/133,282 1/03/89 4,795,270 07/010,189 1/03/89 
4,794,951 07/076,361 1/03/89 4,795,277 07/102,420 1/03/89 
4,794,961 06/859,439 1/03/89 4,795,280 07/014,806 1/03/89 
4,794,964 06/908,819 1/03/89 4,795,286 06/823,497 1/03/89 
4,794,966 07/040,891 1/03/89 4,795,289 06/934,559 1/03/89 
4,794,977 06/938,281 1/03/89 4,795,291 07/032,776 1/03/89 
4,794,978 07/064,697 1/03/89 4,795,298 06/934,603 1/03/89 
4,794,986 07/126,193 1/03/89 4,795,299 07/038,540 1/03/89 
4,794,991 06/946,317 1/03/89 4,795,304 07/167,208 1/03/89 
4,794,999 07/025,289 1/03/89 4,795,311 07/134,787 1/03/89 
4,795,003 07/096,370 1/03/89 4,795,312 06/456,547 1/03/89 
4,795,004 07/074,230 1/03/89 4,795,316 06/637 ,644 1/03/89 
4,795,006 07/118,748 1/03/89 4,795,325 06/437,673 1/03/89 
4,795,017 06/905,499 1/03/89 4,795,326 07/144,518 1/03/89 
4,795,018 07/041,701 1/03/89 4,795,330 07/017,423 1/03/89 
4,795,024 06/836,963 1/03/89 4,795,331 07/104,916 1/03/89 
4,795,029 07/079,180 1/03/89 4,795,332 07/085,945 1/03/89 
4.795,030 07/137,956 1/03/89 4,795,337 07/150,747 1/03/89 
4,795,031 07/068,004 1/03/89 4,795,341 07/003,574 1/03/89 
4,795,032 07/129,130 1/03/89 4,795,342 06/832,240 1/03/89 
4,795,033 07/072,016 1/03/89 4,795,349 07/025,968 1/03/89 
4,795,039 07/041,822 1/03/89 4,795,358 07/083,598 1/03/89 
4,795,040 07/137,183 1/03/89 4,795,384 07/060,852 1/03/89 
4,795,042 07/072,800 1/03/89 4,795,387 07/080,191 1/03/89 
4,795,043 07/117,266 1/03/89 4,795,389 06/913,163 1/03/89 
4,795,045 07/152,535 1/03/89 4,795,390 07/087 ,066 1/03/89 
4,795,047 06/902,668 1/03/89 4,795,398 07/075,610 1/03/89 
4,795,049 07/056,384 1/03/89 4,795,399 07/093,650 1/03/89 
4,795,056 07/175,475 1/03/89 4,795,402 07/066,827 1/03/89 
4,795,058 07/142,899 1/03/89 4,795,412 07/132,693 1/03/89 
4,795,064 07/156,470 1/03/89 4,795,414 07/034,595 1/03/89 
4,795,066 06/422,022 1/03/89 4,795,421 06/855,670 1/03/89 
4,795,068 07/098,570 1/03/89 4,795,427 06/915,050 1/03/89 
4,795,073 06/896,676 1/03/89 4,795,428 07/032,363 1/03/89 
4,795,074 07/097,512 1/03/89 4,795,429 07/114,243 1/03/89 
4,795,076 07/129,479 1/03/89 4,795,439 07/177,820 1/03/89 
4,795,080 07/094,348 1/03/89 4,795,447 07/070,079 1/03/89 
4,795,085 07/043,883 1/03/89 4,795,450 07/077,745 1/03/89 
4,795,087 07/120,357 1/03/89 4,795,461 06/873,354 1/03/89 
4,795,093 07/132,972 1/03/89 4,795,462 07/088,413 1/03/89 
4,795,096 07/057,621 1/03/89 4,795,463 07/041,886 1/03/89 
4,795,107 07/166,400 1/03/89 4,795,483 07/043,370 1/03/89 
4,795,110 06/947,701 1/03/89 4,795,489 07/173,900 1/03/89 
4,795,113 06/919,252 1/03/89 4,795,492 07/096,900 1/03/89 
4,795,115 06/865,678 1/03/89 4,795,494 07/167,845 1/03/89 
4,795,117 07/138,719 1/03/89 4,795,495 06/786,626 1/03/89 
4,795,123 07/049,358 1/03/89 4,795,520 07/106,403 1/03/89 
4,795,124 06/908,792 1/03/89 4,795,527 07/129,592 1/03/89 
4,795,125 06/906,425 1/03/89 4,795,528 07/064,753 1/03/89 
4,795,130 06/422,781 1/03/89 4,795,532 07/015,524 1/03/89 
4,795,136 07/005,847 1/03/89 4,795,534 07/057,011 1/03/89 
4,795,141 07/101,741 1/03/89 4,795,540 © 07/125,760 1/03/89 
4,795,146 07/053,628 1/03/89 4,795,554 07/050,613 1/03/89 
4,795,150 07/112,262 1/03/89 4,795,555 07/095,236 1/03/89 
4,795,158 07/028,492 1/03/89 4,795,556 07/061,495 1/03/89 
4,795,160 07/033,670 1/03/89 4,795,563 07/144,675 1/03/89 
4,795,161 07/129,607 1/03/89 4,795,567 06/500, 132 1/03/89 
4,795,162 07/085,387 1/03/89 4,795,579 07/019,058 1/03/89 
4,795,163 07/029,064 1/03/89 4,795,580 07/054,597 1/03/89 
4,795,165 06/832,741 1/03/89 4,795,585 07/042,439 1/03/89 
4,795,178 07/012,145 1/03/89 4,795,592 07/063,212 1/03/89 
4,795,182 07/098,192 1/03/89 4,795,593 07/082,775 1/03/89 
4,795,183 06/939,638 1/03/89 4,795,594 06/615,303 1/03/89 
4,795,185 07/151,442 1/03/89 4,795,599 07/080,926 1/03/89 
4,795,188 07/098,088 1/03/89 4,795,612 07/075,209 1/03/89 
4,795,194 07/052,456 1/03/89 4,795,617 06/571,349 1/03/89 
4,795,201 07/131,777 1/03/89 4,795,618 06/879,128 1/03/89 
4,795,204 07/029,046 1/03/89 4,795,624 07/187,118 1/03/89 
4,795,209 07/183,253 1/03/89 4,795,625 07/059,954 1/03/89 
4,795,210 07/123,365 1/03/89 4,795,629 07/074,206 1/03/89 
4,795,216 07/137,521 1/03/89 4,795,631 06/844,474 1/03/89 
4,795,224 06/915,400 1/03/89 4,795,633 07/068 ,499 1/03/89 
4,795,226 06/905,722 1/03/89 4,795,637 07/052,076 1/03/89 
4,795,235 06/940,854 1/03/89 4,795,650 07/068,361 1/03/89 
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4,796,161 07/114,112 1/03/89 
4,795,652 06/941,448 1/03/89 4,796,163 06/938,052 1/03/89 
4,795,653 07/090,919 1/03/89 4,796,167 07/130,150 1/03/89 
4,795,654 06/914,406 1/03/89 4,796,168 07/041,830 1/03/89 
4,795,660 06/861,231 1/03/89 4,796,172 07/118,760 1/03/89 
4,795,663 07/029,135 1/03/89 4,796,181 06/922,689 1/03/89 
4,795,667 06/858,127 1/03/89 4,796,190 06/870,534 1/03/89 
4,795,694 07/052,272 1/03/89 4,796,192 06/78 1,656 1/03/89 
4,795,702 06/826,227 1/03/89 4,796,197 06/855,341 1/03/89 
4,795,705 06/704,416 1/03/89 4,796,198 06/919,994 1/03/89 
4,795,708 06/838 ,064 1/03/89 4,796,210 06/882, 187 1/03/89 
4,795,709 06/742,836 1/03/89 4,796,214 06/817,498 1/03/89 
4,795,711 06/928,845 1/03/89 4,796,220 06/941,411 1/03/89 
4,795,713 07/094,033 1/03/89 4,796,222 06/79 1,833 1/03/89 
4,795,715 06/901,772 1/03/89 4,796,232 07/111,428 1/03/89 
4,795,717 07/094,079 1/03/89 4,796,237 07/008,015 1/03/89 
4,795,730 06/823,854 1/03/89 4,796,240 07/132,819 1/03/89 
4,795,742 06/917,842 1/03/89 4,796,255 06/859,288 1/03/89 
4,795,748 06/749,384 1/03/89 4,796,257 06/926,487 1/03/89 
4,795,753 06/913,513 1/03/89 4,796,259 07/053,158 1/03/89 
4,795,755 06/353,384 1/03/89 4,796,262 06/840,421 . 1/03/89 
4,795,756 07/030,625 1/03/89 4,796,268 07/004,860 1/03/89 
4,795,765 07/019,184 1/03/89 4,796,269 07/053,697 1/03/89 
4,795,769 07/076,053 1/03/89 4,796,275 07/032,860 1/03/89 
4,795,808 06/933,885 1/03/89 4,796,276 06/621,639 1/03/89 
4,795,811 07/065,223 1/03/89 4,796,284 06/929,960 1/03/89 
4,795,812 06/913,882 1/03/89 4,796,289 07/163,953 1/03/89 
4,795,817 06/831,542 1/03/89 4,796,290 07/159,720 1/03/89 
4,795,820 06/907,095 1/03/89 4,796,295 06/91 1,833 1/03/89 
4,795,826 06/879,765 1/03/89 4,796,302 07/115,836 1/10/89 
4,795,827 07/109,136 1/03/89 4,796,304 07/110,673 1/10/89 
4,795,831 07/103,305 1/03/89 4,796,305 07/110,877 1/10/89 
4,795,832 07/104,625 1/03/89 4,796,306 07/173,044 1/10/89 
4,795,834 07/020,394 1/03/89 4,796,307 07/024,989 1/10/89 
4,795,836 07/201 ,937 1/03/89 4,796,311 07/037,208 1/10/89 
4,795,847 07/151,697 1/03/89 4,796,314 06/945,376 1/10/89 
4,795,853 07/08 1,657 1/03/89 4,796,315 06/822,321 1/10/89 
4,795,857 07/150,241 1/03/89 4,796,317 07/114,628 1/10/89 
4,795,861 07/121,545 1/03/89 4,796,319 07/060,654 1/10/89 
4,795,868 07/152,963 1/03/89 4,796,321 06/764,628 1/10/89 
4,795,873 06/29 1,643 1/03/89 4,796,322 07/176,906 1/10/89 
4,795,878 07/105,381 1/03/89 4,796,325 07/114,045 1/10/89 
4,795,879 07/037,898 1/03/89 4,796,327 07/100,208 1/10/89 
4,795,880 07/166,775 1/03/89 4,796,330 07/163,320 1/10/89 
4,795,881 07/057,334 1/03/89 4,796,331 07/139,723 1/10/89 
4,795,888 07/073,351 1/03/89 4,796,333 07/141,413 1/10/89 
4,795,894 06/901,578 1/03/89 4,796,335 07/135,523 1/10/89 
4,795,901 07/051,923 1/03/89 4,796,336 07/082,880 1/10/89 
4,795,922 07/036,470 1/03/89 4,796,338 06/840,035 1/10/89 
4,795,930 07/128,139 1/03/89 4,796,339 07/156,667 1/10/89 
4,795,936 07/104,337 1/03/89 4,796,344 07/102,381 1/10/89 
4,795,938 06/940,376 1/03/89 4,796,347 07/113,064 1/10/89 
4,795,951 07/096 ,692 1/03/89 4,796,349 07/053,099 1/10/89 
4,795,952 07/161,313 1/03/89 4,796,350 07/018,488 1/10/89 
4,795,954 06/944,070 1/03/89 4,796,361 07/155,583 1/10/89 
4,795,959 07/120,196 1/03/89 4,796,366 07/020,046 1/10/89 
4,795,960 06/937,100 1/03/89 4,796,367 07/078,906 1/10/89 
4,795,970 07/054,763 1/03/89 4,796,369 06/511,259 1/10/89 
4,795,974 07/077,579 1/03/89 4,796,370 07/044,301 1/10/89 
4,795,994 07/058, 168 1/03/89 4,796,373 07/048,747 1/10/89 
4,795,998 06/938,346 1/03/89 4,796,375 07/068,621 1/10/89 
4,796,001 07/057,725 1/03/89 4,796,377 07/131,376 1/10/89 
4,796,006 06/932,678 1/03/89 4,796,380 07/059,626 1/10/89 
4,796,016 06/859,945 1/03/89 4,796,381 07/054,437 1/10/89 
4,796,023 06/938,635 1/03/89 4,796,382 06/470,389 1/10/89 
4,796,027 07/157,132 1/03/89 4,796,384 07/136,704 1/10/89 
4,796,044 07/024, 133 1/03/89 4,796,385 07/083,314 1/10/89 
4,796,046 06/830,949 1/03/89 4,796,389 07/055,955 1/10/89 
4,796,086 06/802,223 1/03/89 4,796,398 07/082,862 1/10/89 
4,796,094 07/113,889 1/03/89 4,796,401 07/051,629 1/10/89 
4,796,121 06/837,869 1/03/89 4,796,402 07/031,568 1/10/89 
4,796,139 07/139,155 1/03/89 4,796,404 07/004,858 1/10/89 
4,796,143 07/161,752 1/03/89 4,796,410 07/068,230 1/10/89 
4,796,144 07/088,736 1/03/89 4,796,413 07/138,570 1/10/89 
4,796,152 07/145,543 1/03/89 4,796,416 07/085,774 1/10/89 
4,796,155 07/088,520 1/03/89 4,796,417 06/8 12,763 1/10/89 
4,796,156 07/128,847 1/03/89 4,796,418 07/033,521 1/10/89 
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4,796,730 07/003,056 1/10/89 
4,796,427 07/058,651 1/10/89 4,796,732 07/070,739 1/10/89 
4,796,430 07/085,536 1/10/89 4,796,733 07/080,833 1/10/89 
4,796,434 07/126,217 1/10/89 4,796,734 07/166,629 1/10/89 
4,796,436 06/939,825 1/10/89 4,796,738 07/050,791 1/10/89 
4,796,440 07/110,209 1/10/89 4,796,739 07/062,991 1/10/89 
4,796,443 07/009,964 1/10/89 4,796,743 07/047,656 1/10/89 
4,796,449 06/947,719 1/10/89 4,796,748 07/104,296 1/10/89 
4,796,463 07/034,535 1/10/89 4,796,751 07/174,191 1/10/89 
4,796,465 07/043,578 1/10/89 4,796,755 07/010,531 1/10/89 
4,796,469 07/026,113 1/10/89 4,796,761 06/603 ,024 1/10/89 
4,796,470 06/391,521 1/10/89 4,796,762 07/065,842 1/10/89 
4,796,471 07/203,514 1/10/89 4,796,765 07/092,048 1/10/89 
4,796,477 06/557 ,467 1/10/89 4,796,780 07/145,569 1/10/89 
4,796,478 07/011,684 1/10/89 4,796,783 07/084,976 1/10/89 
4,796,479 07/068,111 1/10/89 4,796,784 07/069,099 1/10/89 
4,796,482 06/87 1,544 1/10/89 4,796,789 06/761,788 1/10/89 
4,796,488 07/025,506 1/10/89 4,796,790 06/917,204 1/10/89 
4,796,491 07/053,748 1/10/89 4,796,791 07/047 ,280 1/10/89 
4,796,493 07/015,687 1/10/89 4,796,799 07/096,016 1/10/89 
4,796,495 07/173,464 1/10/89 4,796,807 07/167,136 1/10/89 
4,796,498 07/018,027 1/10/89 4,796,808 07/177,918 1/10/89 
4,796,501 07/074,529 1/10/89 4,796,816 07/098,689 1/10/89 
4,796,502 07/089,580 1/10/89 4,796,817 07/105,594 1/10/89 
4,796,505 07/123,596 1/10/89 4,796,820 06/764,389 1/10/89 
4,796,507 06/823 ,347 1/10/89 4,796,825 07/100,904 1/10/89 
4,796,516 06/944,752 1/10/89 4,796,827 07/089,560 1/10/89 
4,796,519 07/093,043 1/10/89 4,796,834 06/599,215 1/10/89 
4,796,523 07/027,639 1/10/89 4,796,835 07/088,650 1/10/89 
4,796,524 06/910,940 1/10/89 4,796,838 07/144,885 1/10/89 
4,796,525 06/899,236 1/10/89 4,796,839 07/001 ,804 1/10/89 
4,796,531 07/069,210 1/10/89 4,796,840 07/076,307 1/10/89 
4,796,534 07/146,914 1/10/89 4,796,841 06/653,332 1/10/89 
4,796,537 07/124,295 1/10/89 4,796,844 07/125,690 1/10/89 
4,796,539 07/012,695 1/10/89 4,796,845 07/083,526 1/10/89 
4,796,546 07/079,924 1/10/89 4,796,847 07/103,427 1/10/89 
4,796,549 07/105,614 1/10/89 4,796,849 07/111,275 1/10/89 
4,796,555 07/105,526 1/10/89 4,796,855 07/168,483 1/10/89 
4,796,558 07/157,959 1/10/89 4,796,859 07/144,306 1/10/89 
4,796,572 07/055,962 1/10/89 4,796,861 07/101,823 1/10/89 
4,796,577 06/874,523 1/10/89 4,796,865 07/067,156 1/10/89 
4,796,578 07/102,383 1/10/89 4,796,866 07/077,507 1/10/89 
4,796,579 07/162,844 1/10/89 4,796,867 07/166,267 1/10/89 
4,796,582 07/102,133 1/10/89 4,796,868 07/165,263 1/10/89 
4,796,583 07/102,354 1/10/89 4,796,872 07/072,405 1/10/89 
4,796,585 06/923,384 1/10/89 4,796,882 07/087,854 1/10/89 
4,796,597 07/012,271 1/10/89 4,796,884 07/013,235 1/10/89 
4,796,598 07/022,981 1/10/89 4,796,885 06/874,508 1/10/89 
4,796,599 07/179,662 1/10/89 4,796,886 06/882,952 1/10/89 
4,796,608 07/049,518 1/10/89 4,796,887 06/885,238 1/10/89 
4,796,609 07/036,885 1/10/89 4,796,890 07/023,002 1/10/89 
4,796,611 07/079,091 1/10/89 4,796,892 07/067 ,005 1/10/89 
4,796,627 06/900,383 1/10/89 4,796,893 07/057,215 1/10/89 
4,796,628 07/059,331 1/10/89 4,796,898 07/030,321 1/10/89 
4,796,631 07/060,660 1/10/89 4,796,899 07/010,267 1/10/89 
4,796,633 06/748,485 1/10/89 4,796,901 07/021,038 1/10/89 
4,796,634 06/763,992 1/10/89 4,796,903 06/921 ,448 1/10/89 
4,796,649 07/097,149 1/10/89 4,796,907 07/069,522 1/10/89 
4,796,655 07/092,581 1/10/89 4,796,908 07/044,366 1/10/89 
4,796,659 07/136,703 1/10/89 4,796,909 07/153,845 1/10/89 
4,796,660 07/021,494 1/10/89 4,796,910 06/666,828 1/10/89 
4,796,667 07/025,532 1/10/89 4,796,911 07/018,821 1/10/89 
4,796,670 07/109,349 1/10/89 4,796,915 07/120,363 1/10/89 
4,796,674 07/09 1,933 1/10/89 4,796,917 07/097 ,725 1/10/89 
4,796,684 07/053,711 1/10/89 4,796,921 07/009,782 1/10/89 
4,796,685 06/92 1,408 1/10/89 4,796,926 06/945,685 1/10/89 
4,796,686 06/898,381 1/10/89 4,796,927 07/063,006 1/10/89 
4,796,687 07/071,836 1/10/89 4,796,928 07/101,653 1/10/89 
4,796,691 07/073,349 1/10/89 4,796,932 07/099,761 1/10/89 
4,796,695 06/509,542 1/10/89 4,796,935 07/075,414 1/10/89 
4,796,696 06/88 1,103 1/10/89 4,796,936 07/144,104 1/10/89 
4,796,698 07/046,634 1/10/89 4,796,937 07/106,227 1/10/89 
4,796,706 07/176,962 1/10/89 4,796,938 07/124,816 1/10/89 
4,796,711 06/879,469 1/10/89 4,796,947 07/077,249 1/10/89 
4,796,712 07/092,813 1/10/89 4,796,949 07/138,181 1/10/89 
4,796,720 07/142,642 1/10/89 4,796,953 07/121,664 1/10/89 
4,796,724 06/878,957 1/10/89 4,796,954 07/014,816 1/10/89 
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4,797,374 07/034,178 1/10/89 
4,796,956 07/035,585 1/10/89 4,797,392 07/006,780 1/10/89 
4,796,958 07/089,459 1/10/89 4,797,395 06/886,814 1/10/89 
4,796,966 07/122,479 1/10/89 4,797,406 06/874,756 1/10/89 
4,796,967 07/002,099 1/10/89 4,797,407 07/114,810 1/10/89 
4,796,972 07/137,561 1/10/89 4,797,411 07/072,678 1/10/89 
4,796,974 07/145,606 1/10/89 4,797,412 06/942,154 1/10/89 
4,796,976 07/108,756 1/10/89 4,797,414 06/829,631 1/10/89 
4,796,977 07/026,635 1/10/89 4,797,416 07/000,607 1/10/89 
4,796,984 07/145,761 1/10/89 4,797,417 07/031,199 1/10/89 
4,796,985 07/029,177 1/10/89 4,797,429 07/024,569 1/10/89 
4,796,986 07/167,724 1/10/89 4,797,433 06/899,889 1/10/89 
4,796,987 07/035,219 1/10/89 4,797,434 07/002,697 1/10/89 
4,796,990 06/510,299 1/10/89 4,797,441 07/061 ,932 1/10/89 
4,796,994 06/893 ,474 1/10/89 4,797,445 07/180,628 1/10/89 
4,796,995 07/093,052 1/10/89 4,797,448 07/057 ,406 1/10/89 
4,797,010 07/101,001 1/10/89 4,797,450 06/854,959 1/10/89 
4,797,013 07/012,193 1/10/89 4,797,455 07/082,168 1/10/89 
4,797,016 07/018,802 1/10/89 4,797,456 06/448,083 1/10/89 
4,797,020 07/129,667 1/10/89 4,797,461 07/038,211 1/10/89 
4,797,023 07/05 1,784 1/10/89 4,797,469 07/087,892 1/10/89 
4,797,025 07/168,086 1/10/89 4,797,487 06/848,819 1/10/89 
4,797,035 07/058,488 1/10/89 4,797,494 06/901 ,753 1/10/89 
4,797,040 07/009 ,946 1/10/89 4,797,498 06/887,670 1/10/89 
4,797,043 07/123,716 1/10/89 4,797,506 06/794,857 1/10/89 
4,797,046 07/132,394 1/10/89 4,797,510 07/107,077 1/10/89 
4,797,058 07/059,029 1/10/89 4,797,518 07/126,571 1/10/89 
4,797,059 07/193,157 1/10/89 4,797,519 07/040,213 1/10/89 
4,797,062 07/111,150 1/10/89 4,797,523 06/897 ,998 1/10/89 
4,797,069 07/057,808 1/10/89 4,797,525 07/076,254 1/10/89 
4,797,071 07/166,781 1/10/89 4,797,532 07/156,918 1/10/89 
4,797,075 07/036,218 1/10/89 4,797,534 07/059,291 1/10/89 
4,797,077 06/655,357 1/10/89 4,797,537 06/939,968 1/10/89 
4,797,090 07/062, 164 1/10/89 4,797,538 07/093 ,960 1/10/89 
4,797,091 07/164,085 1/10/89 4,797,539 07/060,236 1/10/89 
4,797,092 07/079,171 1/10/89 4,797,555 07/055,092 1/10/89 
4,797,093 07/109,938 1/10/89 4,797,557 07/049,565 1/10/89 
4,797,095 06/834,288 1/10/89 4,797,560 07/003,891 1/10/89 
4,797,099 07/156,120 1/10/89 4,797,597 06/944,026 1/10/89 
4,797,102 06/874,608 1/10/89 4,797,600 07/126,025 1/10/89 
4,797,103 07/123,728 1/10/89 4,797,605 07/087,826 1/10/89 
4,797,105 07/117,325 1/10/89 4,797,618 07/013,476 1/10/89 
4,797,108 06/939,967 1/10/89 4,797,623 07/039,186 1/10/89 
4,797,110 07/147,043 1/10/89 4,797,635 07/048 ,635 1/10/89 
4,797,111 07/045,532 1/10/89 4,797,639 07/057,461 1/10/89 
4,797,128 06/679,641 1/10/89 4,797,640 06/896,273 1/10/89 
4,797,131 07/016,302 1/10/89 4,797,650 07/066,654 1/10/89 
4,797,132 07/070,584 1/10/89 4,797,657 07/054,520 1/10/89 
4,797,142 07/143,132 1/10/89 4,797,661 07/091 ,447 1/10/89 
4,797,146 06/937,940 1/10/89 4,797,663 07/025,174 1/10/89 
4,797,147 07/091,162 1/10/89 4,797,666 06/908,015 1/10/89 
4,797,148 06/933,795 1/10/89 4,797,670 07/011,764 1/10/89 
4,797,149 07/065,210 1/10/89 4,797,676 07/072,392 1/10/89 
4,797,166 07/047,481 1/10/89 4,797,688 06/915,760 1/10/89 
4,797,172 07/155,618 1/10/89 4,797,697 07/096,618 1/10/89 
4,797,186 07/027,038 1/10/89 4,797,718 07/095,868 1/10/89 
4,797,203 06/932,251 1/10/89 4,797,721 07/037,482 1/10/89 
4,797,206 06/795 ,362 1/10/89 4,797,744 07/061,121 1/10/89 
4,797,208 07/124,151 1/10/89 4,797,745 06/700,620 1/10/89 
4,797,209 07/129,926 1/10/89 4,797,749 06/932,687 1/10/89 
4,797,210 07/039,213 1/10/89 4,797,753 06/917,490 1/10/89 
4,797,214 07/070,869 1/10/89 4,797,760 07/079,820 1/10/89 
4,797,215 06/842,703 1/10/89 4,797,766 06/929,940 1/10/89 
4,797,226 07/048,455 1/10/89 4,797,772 07/021,185 1/10/89 
4,797,235 07/039,551 1/10/89 4,797,788 07/057,844 1/10/89 
4,797,241 06/736,422 1/10/89 4,797,818 07/030,878 1/10/89 
4,797,247 06/510,491 1/10/89 4,797,821 07/034,441 1/10/89 
4,797,251 06/939,298 1/10/89 4,797,823 06/921,138 1/10/89 
4,797,253 07/126,130 1/10/89 4,797,833 06/913,765 1/10/89 
4,797,263 07/082,929 1/10/89 4,797,844 06/870,890 1/10/89 
4,797,267 07/139,098 1/10/89 4,797,860 07/125,903 1/10/89 
4,797,271 07/111,218 1/10/89 4,797,883 06/840,366 1/10/89 
4,797,302 07/137,047 1/10/89 4,797,885 06/940,495 1/10/89 
4,797,314 07/127,036 1/10/89 4,797,889 07/065,844 1/10/89 
4,797,334 07/133,582 1/10/89 4,797,891 06/941,842 1/10/89 
4,797,347 07/034,367 1/10/89 4,797,892 07/048,544 1/10/89 
4,797,365 06/693,045 1/10/89 4,797,901 06/898 ,994 1/10/89 
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4,798,218 06/867 ,766 1/17/89 
4,797,906 07/101,880 1/10/89 4,798,222 07/118,070 1/17/89 
4,797,909 06/836,768 1/10/89 4,798,224 07/150,072 1/17/89 
4,797,919 06/934,872 1/10/89 4,798,225 07/099,340 1/17/89 
4,797,922 06/791,715 1/10/89 4,798,228 07/114,212 1/17/89 
4,797,923 06/802,980 1/10/89 4,798,230 07/088,963 1/17/89 
4,797,933 07/020,437 1/10/89 4,798,233 07/020,727 1/17/89 
4,797,934 07/090,122 1/10/89 4,798,234 07/126,112 1/17/89 
4,797,941 06/880,995 1/10/89 4,798,237 06/934,657 1/17/89 
4,797,949 06/857,943 1/10/89 4,798,243 07/119,714 1/17/89 
4,797,961 07/100,272 1/17/89 4,798,265 07/117,474 1/17/89 
4,797,964 07/065,232 1/17/89 4,798,270 07/128,191 1/17/89 
4,797,965 07/184,270 1/17/89 4,798,279 06/935,290 1/17/89 
4,797,973 07/038,769 1/17/89 4,798,282 07/121,650 1/17/89 
4,797,974 07/114,728 1/17/89 4,798,283 06/648,813 1/17/89 
4,797,975 07/002,910 1/17/89 4,798,286 07/088,906 1/17/89 
4,797,976 07/046,868 1/17/89 4,798,292 07/034,821 1/17/89 
4,797,985 06/927,556 1/17/89 4,798,298 07/114,507 1/17/89 
4,797,988 06/844,841 1/17/89 4,798,306 07/021,765 1/17/89 
4,797,989 07/011,146 1/17/89 4,798,307 07/143,757 1/17/89 
4,797,992 07/137,997 1/17/89 4,798,310 07/005,276 1/17/89 
4,797,994 07/172,982 1/17/89 4,798,313 07/078,176 1/17/89 
4,797,996 07/088,310 1/17/89 4,798,319 07/101,268 1/17/89 
4,798,002 07/105,154 1/17/89 4,798,324 07/082,079 1/17/89 
4,798,007 07/054,999 1/17/89 4,798,325 07/040,298 1/17/89 
4,798,009 07/174,035 1/17/89 4,798,330 06/829,269 1/17/89 
4,798,012 07/035,765 1/17/89 4,798,344 06/617,000 1/17/89 
4,798,014 07/014,294 1/17/89 4,798,357 07/135,846 1/17/89 
4,798,016 06/848,029 1/17/89 4,798,358 07/073,366 1/17/89 
4,798,018 07/092,462 1/17/89 4,798,360 07/074,577 1/17/89 
4,798,019 07/153,990 1/17/89 4,798,365 07/052,106 1/17/89 
4,798,022 07/211,882 1/17/89 4,798,366 06/67 1,088 1/17/89 
4,798,024 07/005,349 1/17/89 4,798,372 07/093,729 1/17/89 
4,798,029 07/126,882 1/17/89 4,798,380 07/063,209 1/17/89 
4,798,033 07/069, 166 1/17/89 4,798,382 07/003,687 1/17/89 
4,798,035 06/918,540 1/17/89 4,798,387 07/004,294 1/17/89 
4,798,038 07/152,704 1/17/89 4,798,399 07/182,415 1/17/89 
4,798,045 07/105,531 1/17/89 4,798,402 06/899 ,238 1/17/89 
4,798,046 06/882,681 1/17/89 4,798,405 07/099,853 1/17/89 
4,798,051 07/208,531 1/17/89 4,798,406 07/086,474 1/17/89 
4,798,052 07/047,952 1/17/89 4,798,407 07/101,270 1/17/89 
4,798,053 07/101,510 1/17/89 4,798,409 06/915,402 1/17/89 
4,798,056 06/450,326 1/17/89 4,798,414 07/161,352 1/17/89 
4,798,062 07/187,294 1/17/89 4,798,418 07/022,029 1/17/89 
4,798,063 07/123,727 1/17/89 4,798,419 07/078,580 1/17/89 
4,798,070 06/509,932 1/17/89 4,798,421 07/106,831 1/17/89 
4,798,075 06/888 ,468 1/17/89 4,798,432 06/905,220 1/17/89 
4,798,083 07/043,430 1/17/89 4,798,441 07/023,176 1/17/89 
4,798,094 07/142,893 1/17/89 4,798,442 07/072,704 1/17/89 
4,798,104 07/115,047 1/17/89 4,798,454 07/112,249 1/17/89 
4,798,107 07/047,266 1/17/89 4,798,455 07/152,446 1/17/89 
4,798,116 07/186,769 1/17/89 4,798,460 06/928,481 1/17/89 
4,798,119 07/113,053 1/17/89 4,798,478 07/155,918 1/17/89 
4,798,125 07/116,206 1/17/89 4,798,481 07/003,939 1/17/89 
4,798,126 07/029,001 1/17/89 4,798,490 07/057 ,286 1/17/89 
4,798,132 06/908,294 1/17/89 4,798,492 07/129,245 1/17/89 
4,798,133 06/874,126 1/17/89 4,798,497 07/093 ,767 1/17/89 
4,798,136 06/927,885 1/17/89 4,798,498 07/048,821 1/17/89 
4,798,137 06/876,293 1/17/89 4,798,500 06/547,290 1/17/89 
4,798,139 06/559,039 1/17/89 4,798,502 07/088,999 1/17/89 
4,798,143 07/046,921 1/17/89 4,798,503 07/152,881 1/17/89 
4,798,144 06/904,031 1/17/89 4,798,504 06/855,622 1/17/89 
4,798,147 07/041,176 1/17/89 4,798,506 07/146,329 1/17/89 
4,798,149 06/446,195 1/17/89 4,798,510 07/143,749 1/17/89 
4,798,151 07/092,180 1/17/89 4,798,515 06/895 ,016 1/17/89 
4,798,154 06/932,723 1/17/89 4,798,516 06/887,058 1/17/89 
4,798,157 06/945,059 : 1/17/89 4,798,531 07/078,809 1/17/89 
4,798,161 07/192,226 1/17/89 4,798,537 07/161,679 1/17/89 
4,798,163 07/190,725 1/17/89 4,798,543 06/48 1,090 1/17/89 
4,798,169 06/787,792 1/17/89 4,798,544 07/112,815 1/17/89 
4,798,178 06/833,558 1/17/89 4,798,550 06/918,969 1/17/89 
4,798,181 ~ 07/030,564 1/17/89 4,798,553 07/105,736 1/17/89 
4,798,191 07/144,879 1/17/89 4,798,560 06/702,919 1/17/89 
4,798,196 06/942,394 1/17/89 4,798,568 07/076,778 1/17/89 
4,798,198 07/141,634 1/17/89 4,798,571 07/109,998 1/17/89 
4,798,214 07/125,633 1/17/89 4,798,573 07/039,055 1/17/89 
4,798,216 06/702,629 1/17/89 4,798,575 07/032,728 1/17/89 
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4,799,149 06/68 1,993 1/17/89 
4,798,576 07/045,955 1/17/89 4,799,154 06/798,800 1/17/89 
4,798,577 06/862,301 1/17/89 4,799,168 06/8 15,050 1/17/89 
4,798,582 07/113,947 1/17/89 4,799,169 07/161,429 1/17/89 
4,798,598 07/042,651 1/17/89 4,799,184 06/898,375 1/17/89 
4,798,599 06/567,646 1/17/89 4,799,190 07/006,342 1/17/89 
4,798,606 06/900,776 1/17/89 4,799,213 06/648, 127 1/17/89 
4,798,607 07/061 ,758 1/17/89 4,799,232 07/078,185 1/17/89 
4,798,608 07/088,428 1/17/89 4,799,234 07/095,886 1/17/89 
4,798,609 07/088,249 1/17/89 4,799,263 07/027,344 1/17/89 
4,798,613 06/902,591 1/17/89 4,799,264 07/101,395 1/17/89 
4,798,617 07/031,072 1/17/89 4,799,272 07/111,993 1/24/89 
4,798,622 07/006,656 1/17/89 4,799,274 07/074,535 1/24/89 
4,798,626 06/913,491 1/17/89 4,799,277 07/175,680 1/24/89 
4,798,629 07/111,316 1/17/89 4,799,278 07/062,455 1/24/89 
4,798,637 06/471 ,618 1/17/89 4,799,282 07/110,372 1/24/89 
4,798,645 07/113,009 1/17/89 4,799,291 06/546,833 1/24/89 
4,798,671 07/029,642 1/17/89 4,799,299 07/138,709 1/24/89 
4,798,672 07/077,665 1/17/89 4,799,300 07/027,323 1/24/89 
4,798,673 07/069,863 1/17/89 4,799,312 07/079,208 1/24/89 
4,798,686 06/932,077 1/17/89 4,799,315 07/059,752 1/24/89 
4,798,697 07/032,646 1/17/89 4,799,320 07/161,403 1/24/89 
4,798,698 07/135,542 1/17/89 4,799,321 07/004,199 1/24/89 
4,798,707 07/036,387 1/17/89 4,799,322 07/100,982 1/24/89 
4,798,716 07/134,574 1/17/89 4,799,324 07/141,830 1/24/89 
4,798,736 07/089,365 1/17/89 4,799,327 07/082,272 1/24/89 
4,798,747 07/107,557 1/17/89 4,799,328 07/095,769 1/24/89 
4,798,752 06/794,911 1/17/89 4,799,329 07/087,329 1/24/89 
4,798,756 07/140,771 1/17/89 4,799,335 07/051,711 1/24/89 
4,798,801 06/540,952 1/17/89 4,799,340 06/926,258 1/24/89 
4,798,817 07/069,696 1/17/89 4,799,342 07/042,633 1/24/89 
4,798,819 06/845,721 1/17/89 4,799,347 07/137,576 1/24/89 
4,798,825 07/098,849 1/17/89 4,799,351 07/092,572 1/24/89 
4,798,829 06/896,664 1/17/89 4,799,352 06/640,533 1/24/89 
4,798,838 06/913,722 1/17/89 4,799,365 07/168,081 1/24/89 
4,798,839 06/586,961 1/17/89 4,799,367 06/935,927 1/24/89 
4,798,842 07/121,558 1/17/89 4,799,371 07/047,874 1/24/89 
4,798,843 07/071,515 1/17/89 4,799,377 07/152,776 1/24/89 
4,798,870 06/937,911 1/17/89 4,799,379 07/136,634 1/24/89 
4,798,872 06/856,550 1/17/89 4,799,381 07/155,496 1/24/89 
4,798,878 06/756,626 1/17/89 4,799,382 07/055,980 1/24/89 
4,798,899 06/879,662 1/17/89 4,799,406 07/066,855 1/24/89 
4,798,900 06/917,773 1/17/89 4,799,407 07/079,533 1/24/89 
4,798,905 07/087,056 1/17/89 4,799,408 06/896,586 1/24/89 
4,798,906 07/083,942 1/17/89 4,799,410 06/905,395 1/24/89 
4,798,908 06/901 ,842 1/17/89 4,799,411 07/047,585 1/24/89 
4,798,930 07/035,095 1/17/89 4,799,414 07/121,319 1/24/89 
4,798,931 07/074,864 1/17/89--- 4,799,415 06/905,704 1/24/89 
4,798,933 07/068,087 1/17/89 4,799,435 07/021,767 1/24/89 
4,798,936 06/896,770 é 1/17/89 4,799,453 07/090,066 1/24/89 
4,798,937 07/023,536 1/17/89 4,799,456 07/178,865 1/24/89 
4,798,939 06/847,161 1/17/89 4,799,460 07/101,004 1/24/89 
4,798,955 07/100,226 1/17/89 4,799,462 07/052,247 1/24/89 
4,798,956 07/073,496 1/17/89 4,799,475 06/844,073 1/24/89 
4,798,959 07/001 ,330 1/17/89 4,799,476 06/913,703 1/24/89 
4,798,960 07/165,426 1/17/89 4,799,477 07/172,751 1/24/89 
4,798,963 06/893,365 1/17/89 4,799,478 06/937,317 1/24/89 
4,798,970 07/137,211 1/17/89 4,799,483 07/154,985 1/24/89 
4,798,971 07/038,041 1/17/89 4,799,497 06/570,864 1/24/89 
4,798,978 07/044,519 1/17/89 4,799,504 07/002,282 1/24/89 
4,798,993 06/708,691 1/17/89 4,799,508 07/081,155 1/24/89 
4,798,998 06/941 ,596 1/17/89 4,799,510 07/031,956 1/24/89 
4,799,000 06/913,768 1/17/89 4,799,513 07/152,511 1/24/89 
4,799,006 07/062,501 1/17/89 4,799,516 07/072,152 1/24/89 
4,799,017 07/024,814 1/17/89 4,799,517 07/041,097 1/24/89 
4,799,019 07/020,873 1/17/89 4,799,520 07/138,055 1/24/89 
4,799,024 07/021,598 1/17/89 4,799,521 07/119,548 1/24/89 
4,799,025 07/102,812 1/17/89 4,799,524 07/075,962 1/24/89 
4,799,046 07/009,267 1/17/89 4,799,525 06/945,534 1/24/89 
4,799,063 07/095,705 1/17/89 4,799,527 07/049,653 1/24/89 
4,799,067 07/118,725 1/17/89 4,799,528 07/104,429 1/24/89 
4,799,070 07/031,028 1/17/89 4,799,529 06/927,544 1/24/89 
4,799,094 06/809,508 1/17/89 4,799,543 07/119,698 1/24/89 
4,799,106 06/897,858 1/17/89 4,799,552 07/071,402 1/24/89 
4,799,109 07/149,981 1/17/89 4,799,560 07/095,762 1/24/89 
4,799,125 07/092,833 1/17/89 4,799,562 07/137,568 1/24/89 
4,799,129 06/945,810 1/17/89 4,799,570 06/921,455 1/24/89 
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4,799,798 07/011,314 1/24/89 
4,799,576 07/068,624 1/24/89 4,799,801 07/169,248 1/24/89 
4,799,577 07/015,294 1/24/89 4,799,807 07/150,547 1/24/89 
4,799,589 07/083,846 1/24/89 4,799,809 07/108,778 1/24/89 
4,799,590 07/009,763 1/24/89 4,799,814 06/839,046 1/24/89 
4,799,592 06/556,438 1/24/89 4,799,815 07/085,771 1/24/89 
4,799,599 06/404,477 1/24/89 4,799,817 07/108,715 1/24/89 
4,799,600 07/039,701 1/24/89 4,799,818 07/028,731 1/24/89 
4,799,606 07/080,975 1/24/89 4,799,832 07/002,423 1/24/89 
4,799,609 07/141,405 1/24/89 4,799,847 06/913,811 1/24/89 
4,799,615 07/063,064 1/24/89 4,799,849 07/114,716 1/24/89 
4,799,617 07/106,487 1/24/89 4,799,859 06/927 ,656 1/24/89 
4,799,619 07/054,530 1/24/89 4,799,860 07/005,441 1/24/89 
4,799,628 07/062,830 1/24/89 4,799,863 07/193,203 1/24/89 
4,799,629 07/1 19,364 1/24/89 4,799,876 07/158,440 1/24/89 
4,799,638 07/069,847 1/24/89 4,799,877 07/206,088 1/24/89 
4,799,639 07/027,595 1/24/89 4,799,880 07/087,024 1/24/89 
4,799,641 07/153,950 1/24/89 4,799,883 07/030,442 1/24/89 
4,799,642 07/010,347 1/24/89 4,799,885 07/056,422 1/24/89 
4,799,644 07/143,071 1/24/89 4,799,888 06/927,504 1/24/89 
4,799,646 07/055,707 1/24/89 4,799,892 07/107,204 1/24/89 
4,799,648 06/939,528 1/24/89 4,799,894 07/093,990 1/24/89 
4,799,649 07/014,999 1/24/89 4,799,896 07/112,527 1/24/89 
4,799,651 06/8 13,566 1/24/89 4,799,906 07/126,401 1/24/89 
4,799,653 07/084,443 1/24/89 4,799,907 07/010,455 1/24/89 
4,799,654 07/062,648 1/24/89 4,799,910 07/058,409 1/24/89 
4,799,655 07/063,991 1/24/89 4,799,912 07/006,210 1/24/89 
4,799,661 07/040,613 1/24/89 4,799,917 07/135,671 1/24/89 
4,799,664 07/016,574 1/24/89 4,799,919 07/082,863 1/24/89 
4,799,672 07/140,622 1/24/89 4,799,927 07/123,829 1/24/89 
4,799,674 07/119,639 1/24/89 4,799,932 07/064,894 1/24/89 
4,799,676 06/899,960 1/24/89 4,799,939 07/027,784 1/24/89 
4,799,678 07/012,084 1/24/89 4,799,951 07/113,298 1/24/89 
4,799,681 06/904,985 1/24/89 4,799,965 07/094,866 1/24/89 
4,799,684 07/111,864 1/24/89 4,799,966 07/063,358 1/24/89 
4,799,685 07/025,645 1/24/89 4,799,969 07/176,572 1/24/89 
4,799,687 07/016,012 1/24/89 4,799,976 07/165,008 1/24/89 
4,799,688 07/007,211 1/24/89 4,799,977 07/098,081 1/24/89 
4,799,692 07/096,756 1/24/89 4,799,982 07/129,466 1/24/89 
4,799,693 07/047,018 1/24/89 4,800,009 07/086,3 13 1/24/89 
4,799,694 07/135,522 1/24/89 4,800,011 07/076,463 1/24/89 
4,799,696 07/139,787 1/24/89 4,800,015 07/063,124 1/24/89 
4,799,701 07/070,310 1/24/89 4,800,020 07/052,780 1/24/89 
4,799,702 07/192,488 1/24/89 4,800,027 07/007,089 1/24/89 
4,799,709 07/122,710 1/24/89 4,800,040 07/053,591 1/24/89 
4,799,710 07/118,583 1/24/89 4,800,041 06/913,391 1/24/89 
4,799,712 06/932,026 1/24/89 4,800,052 06/943,232 1/24/89 
4,799,715 07/075,928 1/24/89 4,800,054 07/058,436 1/24/89 
‘4,799,716 07/050,086 1/24/89 4,800,060 06/404,851 1/24/89 
4,799,717 06/092,163 1/24/89 4,800,066 06/887,751 1/24/89 
4,799,718 06/896,075 1/24/89 4,800,069 07/099,677 1/24/89 
4,799,720 07/058,596 1/24/89 4,800,080 06/896,580 1/24/89 
4,799,721 07/018,202 1/24/89 4,800,091 06/934,752 1/24/89 
4,799,722 07/118,935 1/24/89 4,800,108 07/172,435 1/24/89 
4,799,726 07/170,836 1/24/89 4,800,113 07/036,622 1/24/89 
4,799,729 07/085,407 1/24/89 4,800,117 06/864,350 1/24/89 
4,799,731 07/048,887 1/24/89 4,800,118 07/117,175 1/24/89 
4,799,734 07/107,605 1/24/89 4,800,140 07/103,856 1/24/89 
4,799,735 07/050,244 1/24/89 4,800,164 06/751,248 1/24/89 
4,799,737 07/026,105 1/24/89 4,800,168 06/788,280 1/24/89 
4,799,738 06/438, 193 1/24/89 4,800,181 07/091,698 1/24/89 
4,799,742 07/180,869 1/24/89 4,800,186 07/114,323 1/24/89 
4,799,744 07/137,873 1/24/89 4,800,188 07/028,353 1/24/89 
4,799,748 06/849,055 1/24/89 4,800,202 07/147,416 1/24/89 
4,799,755 07/136,071 1/24/89 4,800,204 07/190,428 1/24/89 
4,799,758 07/075,993 1/24/89 4,800,205 07/114,811 1/24/89 
4,799,763 07/031,529 1/24/89 4,800,227 06/642,011 1/24/89 
4,799,764 07/137,421 1/24/89 4,800,240 07/057,059 1/24/89 
4,799,770 07/169,097 1/24/89 800, 07/121,333 1/24/89 
4,799,775 07/032,760 1/24/89 .800,252 06/629,784 1/24/89 
4,799,777 07/032,349 1/24/89 00,257 07/013,555 1/24/89 
4,799,780 07/006,413 1/24/89 07/136,376 1/24/89 
4,799,782 07/070,569 1/24/89 800, 07/129,899 1/24/89 
4,799,784 06/877 ,265 1/24/89 800, 07/141,588 1/24/89 
4,799,786 07/009,364 1/24/89 07/009,682 1/24/89 
4,799,789 07/159,888 1/24/89 800, 06/776, 133 1/24/89 
4,799,790 07/159,838 1/24/89 800, 07/083,647 1/24/89 
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Patent Number Serial Number Issue Date 4,800,680 07/085,378 1/31/89 
4,800,683 07/020,288 1/31/89 
4,800,289 07/004,707 1/24/89 4,800,690 07/220,941 1/31/89 
4,800,290 07/123,321 1/24/89 4,800,692 07/148,177 1/31/89 
4,800,312 07/053,147 1/24/89 4,800,697 07/041 ,453 1/31/89 
4,800,323 07/074,697 1/24/89 4,800,698 07/131,133 1/31/89 
4,800,337 06/879,477 1/24/89 4,800,701 07/079,416 1/31/89 
4,800,346 07/049,142 1/24/89 4,800,702 07/017,500 1/31/89 
4,800,361 07/073,064 1/24/89 4,800,705 07/080,314 1/31/89 
4,800,363 07/000, 134 1/24/89 4,800,710 07/132,172 1/31/89 
4,800,366 07/082,029 1/24/89 4,800,711 07/064,286 1/31/89 
4,800,367 07/079,771 1/24/89 4,800,713 07/007,762 1/31/89 
4,800,371 06/900,319 1/24/89 4,800,715 06/29 1,602 1/31/89 
4,800,372 06/930,883 1/24/89 4,800,717 06/944,761 1/31/89 
4,800,373 07/089,157 1/24/89 4,800,718 06/946,541 1/31/89 
4,800,377 07/052,534 1/24/89 4,800,720 06/904,295 1/31/89 
4,800,383 06/781,121 1/24/89 4,800,723 06/741,105 1/31/89 
4,800,384 06/866,647 1/24/89 4,800,729 07/057,536 1/31/89 
4,800,393 07/080,955 1/24/89 4,800,730 06/846,459 1/31/89 
4,800,394 06/930,535 1/24/89 4,800,733 07/119,768 1/31/89 
4,800,406 06/927,170 1/24/89 4,800,736 07/149,133 1/31/89 
4,800,425 07/134,872 1/24/89 4,800,739 07/003,208 1/31/89 
4,800,431 06/892,727 1/24/89 4,800,750 07/061,122 1/31/89 
4,800,436 07/020,923 1/24/89 4,800,765 07/031,088 1/31/89 
4,800,443 07/085,425 1/24/89 4,800,768 07/046,711 1/31/89 
4,800,456 07/126,374 1/24/89 4,800,775 07/062,602 1/31/89 
4,800,460 07/095,346 1/24/89 4,800,777 06/774,363 1/31/89 
4,800,464 07/152,611 1/24/89 4,800,778 07/038, 156 1/31/89 
4,800,465 07/080,446 1/24/89 4,800,780 07/120,094 1/31/89 
4,800,470 07/093,965 1/24/89 4,800,782 07/120,095 1/31/89 
4,800,471 07/230,364 1/24/89 4,800,785 07/116,240 1/31/89 
4,800,473 07/069,976 1/24/89 4,800,787 07/002,847 1/31/89 
4,800,475 07/113,715 1/24/89 4,800,793 07/140,582 1/31/89 
4,800,484 06/623,214 1/24/89 4,800,798 06/680,674 1/31/89 
4,800,491 06/931,314 1/24/89 4,800,801 06/860,026 1/31/89 
4,800,498 06/877,729 1/24/89 4,800,802 07/084,396 1/31/89 
4,800,499 06/854,818 1/24/89 4,800,806 07/001,470 1/31/89 
4,800,503 06/909,222 1/24/89 4,800,809 07/041 ,438 1/31/89 
4,800,507 06/941 ,764 1/24/89 4,800,810 07/074,308 1/31/89 
4,800,514 07/055,137 1/24/89 4,800,823 06/338,935 1/31/89 
4,800,528 07/129,930 1/24/89 4,800,826 07/110,711 1/31/89 
4,800,532 07/125,628 1/24/89 4,800,827 07/023,537 1/31/89 
4,800,536 07/057,782 1/24/89 4,800,829 06/834,541 1/31/89 
4,800,537 06/893,055 1/24/89 4,800,835 07/165,523 1/31/89 
4,800,538 06,846,583 1/24/89 4,800,844 06/937,819 1/31/89 
4,800,545 07/033,933 1/24/89 4,800,847 07/058,816 1/31/89 
4,800,547 06/939,205 1/24/89 4,800,848 07/050,779 1/31/89 
4,800,558 07/021,235 1/24/89 4,800,849 07/190,389 1/31/89 
4,800,566 07/079,961 1/24/89 4,800,852 07/082,961 1/31/89 
4,800,584 07/092,551 1/24/89 4,800,858 06/915,509 1/31/89 
4,800,585 07/069,686 1/24/89 4,800,879 07/071,406 1/31/89 
4,800,590 06/69 1,225 1/24/89 4,800,894 06/928,807 1/31/89 
4,800,593 07/141,800 1/31/89 4,800,897 07/030,869 1/31/89 
4,800,597 07/196,788 1/31/89 4,800,908 07/141,710 1/31/89 
4,800,598 07/127,252 1/31/89 4,800,917 07/144,223 1/31/89 
4,800,599 07/093,780 1/31/89 4,800,918 06/640,653 1/31/89 
4,800,601 07/167,191 1/31/89 4,800,921 06/876,961 1/31/89 
4,800,606 07/072,789 1/31/89 4,800,923 07/128,985 1/31/89 
4,800,609 07/155,471 1/31/89 4,800,924 07/042,036 1/31/89 
4,800,616 07/191,210 1/31/89 4,800,926 07/071,158 1/31/89 
4,800,620 07/101,398 1/31/89 4,800,930 07/029,628 1/31/89 
4,800,625 07/014,399 1/31/89 4,800,933 07/074,712 1/31/89 
4,800,626 07/079,646 1/31/89 4,800,937 07/143,840 1/31/89 
4,800,628 06/465,006 1/31/89 4,800,938 07/119,721 1/31/89 
800,636 06/932,768 1/31/89 4,800,939 07/070,049 1/31/89 
,800,642 07/080,028 1/31/89 4,800,947 07/099,056 1/31/89 
800,645 07/104,082 1/31/89 4,800,953 07/107,976 1/31/89 
800,646 07/100,611 1/31/89 4,800,957 07/079,385 1/31/89 
800,647 07/096,081 1/31/89 4,800,962 07/080,618 1/31/89 
.800,650 07/105,590 1/31/89 4,800,969 07/125,016 1/31/89 
800,662 07/013,258 1/31/89 4,800,972 07/119,038 1/31/89 
800,664 07/034,924 1/31/89 4,800,988 07/181,520 1/31/89 
800,665 07/200,505 1/31/89 4,800,993 07/067,069 1/31/89 
,800,666 07/161,144 1/31/89 4,800,996 07/081,738 1/31/89 
800,670 07/051,083 1/31/89 4,801,003 07/114,124 1/31/89 
8 
8 
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800,673 07/125,609 1/31/89 4,801,005 07/040,291 1/31/89 
800,675 07/071,439 1/31/89 = 4,801,006 07/154,774 1/31/89 
800,676 06/929,338 1/31/89 4,801,012 07/070,391 1/31/89 
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Patent Number Serial Number Issue Date 4,801,337 07/043,288 1/31/89 
4,801,352 07/000,209 1/31/89 

4,801,014 06/923,848 1/31/89 4,801,354 07/038,986 1/31/89 
4,801,017 07/180,966 1/31/89 4,801,363 07/000,501 1/31/89 
4,801,022 07/099, 156 1/31/89 4,801,366 07/027,538 1/31/89 
4,801,023 07/017,679 1/31/89 4,801,367 07/083,893 1/31/89 
4,801,024 07/031,409 1/31/89 4,801,369 07/067 ,576 1/31/89 
4,801,029 07/153,922 1/31/89 4,801,374 07/068,011 1/31/89 
4,801,039 07/154,914 1/31/89 4,801,375 07/015,693 1/31/89 
4,801,050 07/028,928 1/31/89 4,801,381 06/874,549 1/31/89 
4,801,053 06/944,455 1/31/89 4,801,393 07/064,809 1/31/89 
4,801,057 07/030,354 1/31/89 4,801,396 07/075,284 1/31/89 
4,801,071 07/011,656 1/31/89 4,801,399 06/84 1,087 1/31/89 
4,801,074 07/007 ,247 1/31/89 4,801,411 06/87 1,093 1/31/89 
4,801,081 07/173,877 1/31/89 4,801,418 07/155,334 1/31/89 
07/068,234 1/31/89 4,801,424 06/888,048 1/31/89 

07/095,540 1/31/89 4,801,425 07/077 ,587 1/31/89 

06/922,027 1/31/89 4,801,426 07/009,229 1/31/89 

06/813,005 1/31/89 4,801,433 06/841,831 1/31/89 

07/194,999 1/31/89 4,801,436 06/943,792 1/31/89 

07/152,767 1/31/89 4,801,441 06/878,069 1/31/89 

07/148,008 1/31/89 4,801,444 07/164,059 1/31/89 

07/017,588 1/31/89 4,801,453 06/829,656 1/31/89 

07/022,862 1/31/89 4,801,457 07/106,203 1/31/89 

07/083,438 1/31/89 4,801,467 07/082,510 1/31/89 

07/110,135 1/31/89 4,801,471 06/898,954 1/31/89 

06/882,418 1/31/89 4,801,496 06/877,878 1/31/89 

07/076,705 1/31/89 4,801,519 07/037,847 1/31/89 

07/023,841 1/31/89 4,801,530 07/038,959 1/31/89 

07/040,842 1/31/89 4,801,545 06/565,116 1/31/89 

07/062,229 1/31/89 4,801,550 06/613,156 1/31/89 

07/070,339 1/31/89 4,801,552 06/919,000 1/31/89 

07/121,227 1/31/89 4,801,556 07/093 ,667 1/31/89 

07/110,729 1/31/89 4,801,572 07/056,039 1/31/89 

07/067,206 1/31/89 4,801,578 06/617,176 1/31/89 

07/071,875 1/31/89 4,801,591 06/876,673 1/31/89 

07/090,915 ‘1/31/89 4,801,592 07/139,316 1/31/89 

07/095,556 1/31/89 4,801,601 06/83 1,373 1/31/89 

06/902,907 1/31/89 4,801,602 07/102,765 1/31/89 

07/148,006 1/31/89 4,801,615 07/139,895 1/31/89 

07/089,139 1/31/89 4,801,637 07/09 1,363 1/31/89 

07/109,865 1/31/89 4,801,648 06/863,528 1/31/89 

07/204,105 1/31/89 4,801,651 07/159,586 1/31/89 

06/917,424 1/31/89 4,801,653 07/135,903 1/31/89 

07/136,026 1/31/89 4,801,654 07/061,091 1/31/89 

07/012,346 1/31/89 4,801,656 07/005,244 1/31/89 

07/07 1,694 1/31/89 4,801,661 07/116,040 1/31/89 

06/812,791 1/31/89 4,801,673 07/069,749 1/31/89 

07/113,935 1/31/89 4,801,677 07/003,586 1/31/89 

07/051,977 1/31/89 4,801,687 07/139,504 1/31/89 

07/080,747 1/31/89 4,801,689 06/854,470 1/31/89 

07/131,341 1/31/89 4,801,696 07/065,184 1/31/89 

06/578,265 1/31/89 4,801,704 07/195,476 1/31/89 

07/050,923 1/31/89 4,801,709 07/125,621 1/31/89 

07/147,741 1/31/89 4,801,711 07/065,131 1/31/89 

06/844,826 1/31/89 4,801,714 06/893,911 1/31/89 

07/073,029 1/31/89 4,801,717 06/877,884 1/31/89 

06/925,834 1/31/89 4,801,724 07/058,308 1/31/89 

07/116,361 1/31/89 4,801,736 07/005,861 1/31/89 

07/175,603 1/31/89 4,801,744 06/834,504 1/31/89 

07/087,597 1/31/89 4,801,745 06/895,430 1/31/89 

07/080,324 1/31/89 4,801,746 06/895,429 1/31/89 

07/123,602 1/31/89 4,801,747 06/898,610 1/31/89 

06/632,051 1/31/89 4,801,750 06/361 ,333 1/31/89 

06/567 ,686 1/31/89 4,801,753 07/098,203 1/31/89 

06/907,195 1/31/89 4,801,764 06/828,849 1/31/89 

07/120,961 1/31/89 4,801,774 07/125,695 1/31/89 

07/065,563 1/31/89 4,801,777 07/092,468 1/31/89 

07/134,699 1/31/89 4,801,790 07/002,511 1/31/89 

07/080,991 1/31/89 4,801,797 07/084,421 1/31/89 

06/616,036 1/31/89 4,801,807 06/864,797 1/31/89 

07/046,657 1/31/89 4,801,815 07/119,747 1/31/89 

06/858,014 1/31/89 = 4,801,817 06/904,557 1/31/89 

06/929,438 1/31/89 4,801,825 07/070,284 1/31/89 

07/118,936 1/31/89 4,801,826 07/046,975 1/31/89 

07/161,331 1/31/89 4,801,834 07/137,386 1/31/89 

07/048,703 1/31/89 4,801,836 07/128,700 1/31/89 

4,801,331 07/157,027 1/31/89 4,801,837 07/130,179 1/31/89 
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Patent Number Serial Number Issue Date 4,802,300 07/064,812 2/07/89 

4,802,301 07/199,440 2/07/89 
4,801,840 07/090,030 1/31/89 4,802,302 07/116,529 2/07/89 
4,801,857 06/900,721 1/31/89 4,802,303 07/161,774 2/07/89 
4,801,859 07/138,206 1/31/89 4,802,304 06/927,648 2/07/89 
4,801,861 07/090,316 1/31/89 4,802,308 07/152,861 2/07/89 
4,801,865 07/144,957 1/31/89 4,802,312 06/395,619 2/07/89 
4,801,866 06/774,795 1/31/89 4,802,313 07/113,992 2/07/89 
4,801,868 07/073,442 1/31/89 4,802,318 07/083,034 2/07/89 
4,801,875 07/021,670 1/31/89 4,802,328 07/044,034 2/07/89 
4,801,876 07/037,004 1/31/89 4,802,329 07/101,816 2/07/89 
4,801,881 07/042,379 1/31/89 4,802,333 07/037,804 2/07/89 
4,801,883 06/869,581 1/31/89 4,802,344 07/183,364 2/07/89 
4,801,884 07/151,256 1/31/89 4,802,346 07/135,395 2/07/89 
4,801,902 07/103,782 1/31/89 4,802,348 07/097,365 2/07/89 
4,801,907 07/169,545 1/31/89 4,802,351 07/191,976 2/07/89 
4,801,910 07/154,778 1/31/89 4,802,352 07/059,499 2/07/89 
4,801,914 07/051,559 1/31/89 4,802,354 07/070,924 2/07/89 
4,801,915 07/092,456 1/31/89 4,802,358 07/073,530 2/07/89 
4,801,917 07/104,931 1/31/89 4,802,368 07/130,545 2/07/89 
4,801,918 07/112,446 1/31/89 4,802,372 06/747,121 2/07/89 
4,801,922 07/049,541 1/31/89 4,802,376 07/002,693 2/07/89 
4,801,926 07/188,731 1/31/89 4,802,377 06/886,536 2/07/89 
4,801,928 06/902,662 1/31/89 4,802,382 07/064, 132 2/07/89 
4,801,938 07/028,592 1/31/89 4,802,391 07/100,475 2/07/89 
4,801,949 07/112,091 1/31/89 4,802,393 06/926,953 2/07/89 
4,801,959 07/122,860 1/31/89 4,802,397 07/003,033 2/07/89 
4,801,965 07/028,084 1/31/89 4,802,406 07/187,956 2/07/89 
4,801,970 06/930,655 1/31/89 4,802,412 07/046,557 2/07/89 
4,801,975 07/039,088 1/31/89 4,802,413 07/065,951 2/07/89 
4,801,990 07/044,760 1/31/89 4,802,425 06/450,401 2/07/89 
4,801,994 - 07/021,937 1/31/89 4,802,429 07/096,966 2/07/89 
4,801,996 07/108,850 1/31/89 4,802,436 07/076,022 2/07/89 
4,802,013 06/830,646 1/31/89 4,802,442 07/118,171 2/07/89 
4,802,019 06/862,041 1/31/89 4,802,443 07/103,521 2/07/89 
4,802,029 07/050,697 1/31/89 4,802,446 07/043,185 2/07/89 
4,802,036 07/051,691 1/31/89 4,802,449 06/939,079 2/07/89 
4,802,040 07/105,446 1/31/89 4,802,452 06/901 ,764 2/07/89 
4,802,052 07/005 ,086 1/31/89 4,802,465 06/808,759 2/07/89 
4,802,060 07/164,583 1/31/89 4,802,467 07/191,508 2/07/89 
4,802,063 07/123,446 1/31/89 4,802,468 06/899, 162 2/07/89 
4,802,066 07/058,090 1/31/89 4,802,472 07/105,617 2/07/89 
4,802,071 07/123,418 1/31/89 4,802,479 06/925,163 2/07/89 
4,802,072 07/016,649 1/31/89 4,802,499 07/078,297 2/07/89 
4,802,075 07/122,210 1/31/89 4,802,500 07/085,466 2/07/89 
4,802,078 07/042,870 1/31/89 4,802,503 07/216,290 2/07/89 
4,802,083 07/117,196 1/31/89 4,802,504 06/893 ,356 2/07/89 
4,802,090 07/065,997 1/31/89 4,802,507 07/000,046 2/07/89 
4,802,100 06/897,645 1/31/89 4,802,511 06/641,136 2/07/89 
4,802,120 07/096,672 1/31/89 4,802,513 06/364,322 2/07/89 
4,802,145 07/199,068 1/31/89 4,802,514 07/032,477 2/07/89 
4,802,149 06/943,171 1/31/89 4,802,516 07/084,488 2/07/89 
4,802,165 06/916,747 1/31/89 4,802,517 07/191,913 2/07/89 
4,802,170 07/043,939 1/31/89 4,802,522 07/015,268 2/07/89 
4,802,188 06/780,518 1/31/89 4,802,527 07/121,634 2/07/89 
4,802,195 06/832,974 1/31/89 4,802,531 06/875,151 2/07/89 
4,802,197 06/943,194 1/31/89 4,802,540 07/150,034 2/07/89 
4,802,198 06/843,258 1/31/89 4,802,548 07/135,984 2/07/89 
4,802,203 07/105,530 1/31/89 4,802,550 07/095,828 2/07/89 
4,802,204 07/100,957 1/31/89 4,802,556 06/518,886 2/07/89 
4,802,210 07/064,474 1/31/89 4,802,560 07/148,970 2/07/89 
4,802,232 07/025,719 1/31/89 4,802,565 07/174,607 2/07/89 
4,802,235 06/727,898 1/31/89 4,802,569 07/062,170 2/07/89 
4,802,244 07/090,518 2/07/89 4,802,572 07/115,383 2/07/89 
4,802,245 06/909,910 2/07/89 4,802,573 07/012,580 2/07/89 
4,802,249 07/157,590 2/07/89 4,802,574 07/127,165 2/07/89 
4,802,250 07/058,912 2/07/89 4,802,576 06/935,327 2/07/89 
4,802,251 07/134,258 2/07/89 4,802,577 07/214,303 2/07/89 
4,802,252 07/043,951 2/07/89 4,802,579 07/026,875 2/07/89 
4,802,257 07/074,002 2/07/89 4,802,582 07/114,093 2/07/89 
4,802,258 07/027,257 2/07/89 4,802,587 07/062,434 2/07/89 
4,802,260 07/244,094 2/07/89 4,802,588 06/601,503 2/07/89 
4,802,265 07/103,803 2/07/89 4,802,592 07/156,365 2/07/89 
4,802,279 07/040,268 2/07/89 4,802,593 07/073,232 2/07/89 
4,802,284 07/017,931 2/07/89 4,802,594 07/146,852 2/07/89 
4,802,287 07/097,120 2/07/89 4,802,595 07/093,224 2/07/89 
4,802,293 07/123,608 2/07/89 4,802,596 06/929,992 _ 2/07/89 
4,802,294 07/045,565 2/07/89 4,802,601 07/007,698 2/07/89 
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4,802,917 06/827,085 2/07/89 
4,802,607 07/146,079 2/07/89 4,802,920 06/8 10,464 2/07/89 
4,802,608 07/092,012 2/07/89 4,802,928 06/640,462 2/07/89 
4,802,609 06/941,732 2/07/89 4,802,941 07/034,706 2/07/89 
4,802,611 06/943,938 2/07/89 4,802,960 06/826,162 2/07/89 
4,802,612 07/000,191 2/07/89 4,802,961 07/137,272 2/07/89 
4,802,615 07/120,143 2/07/89 4,802,973 07/007,476 2/07/89 
4,802,620 07/176,623 2/07/89 4,802,979 07/074,722 2/07/89 
4,802,622 06/866,465 2/07/89 4,802,980 07/120,963 2/07/89 
4,802,629 06/436,006 2/07/89 4,802,981 07/117,014 2/07/89 
4,802,634 07/042,414 2/07/89 4,802,986 07/160,746 2/07/89 
4,802,641 06/78 1,657 2/07/89 4,802,987 06/583,104 2/07/89 
4,802,644 07/150,574 2/07/89 4,802,991 06/656,866 2/07/89 
4,802,647 07/058,033 2/07/89 4,802,997 07/087,784 2/07/89 
4,802,649 07/086,480 2/07/89 4,803,015 06/922,275 2/07/89 
4,802,654 07/156,914 2/07/89 4,803,018 07/074,337 2/07/89 
4,802,656 07/097,880 2/07/89 4,803,035 06/809,511 2/07/89 
4,802,659 07/072,638 2/07/89 4,803,051 06/868,204 2/07/89 
4,802,661 07/145,892 2/07/89 4,803,064 07/095,611 2/07/89 
4,802,662 06/902,608 2/07/89 4,803,087 07/076,109 2/07/89 
4,802,663 06/873,414 2/07/89 4,803,097 07/040,445 2/07/89 
4,802,666 07/082,312 2/07/89 4,803,098 06/927,336 2/07/89 
4,802,667 07/153,314 2/07/89 4,803,106 07/072,119 2/07/89 
4,802,668 07/129,822 2/07/89 4,803,109 07/065,728 2/07/89 
4,802,670 07/016,017 2/07/89 4,803,111 07/163,133 2/07/89 
4,802,675 06/911,148 2/07/89 4,803,118 07/179,553 2/07/89 
4,802,676 06/890,727 2/07/89 4,803,128 07/086,704 2/07/89 
4,802,677 07/100,408 2/07/89 4,803,134 07/065,967 2/07/89 
4,802,680 07/021,793 2/07/89 4,803,172 07/163,199 2/07/89 
4,802,681 07/134,483 2/07/89 4,803,179 07/033,261 2/07/89 
4,802,684 06/450,977 2/07/89 4,803,183 07/017,776 : 2/07/89 
4,802,689 06/895,332 2/07/89 4,803,186 06/938,095 2/07/89 
4,802,701 06/948,108 2/07/89 4,803,188 07/142,203 2/07/89 
4,802,702 07/166,398 2/07/89 4,803,197 07/002,074 2/07/89 
4,802,704 07/167,049 2/07/89 4,803,200 07/103,938 2/07/89 
4,802,705 07/140,610 2/07/89 4,803,204 07/075,643 2/07/89 
4,802,708 07/040,212 2/07/89 4,803,205 07/203,399 2/07/89 
4,802,719 06/758,515 2/07/89 4,803,214 07/144,822 2/07/89 
4,802,724 07/074,304 2/07/89 4,803,215 06/942,476 2/07/89 
4,802,729 07/001,193 2/07/89 4,803,219 07/076,082 2/07/89 
4,802,730 06/929,094 2/07/89 4,803,220 06/750,101 2/07/89 
4,802,737 06/856,709 2/07/89 4,803,266 07/104,152 2/07/89 
4,802,752 07/188,705 2/07/89 4,803,269 07/085,595 2/07/89 
4,802,768 06/850,944 2/07/89 4,803,281 07/129,711 2/07/89 
4,802,770 07/089,990 2/07/89 4,803,282 06/900,856 2/07/89 
4,802,778 06/849,396 2/07/89 4,803,290 07/055,645 2/07/89 
4,802,782 07/133,840 2/07/89 4,803,293 07/017,002 2/07/89 
4,802,783 07/091,291 2/07/89 4,803,297 07/072,339 2/07/89 
4,802,786 07/116,445 2/07/89 4,803,312 07/047,935 2/07/89 
4,802,787 07/111,767 2/07/89 4,803,313 07/132,349 2/07/89 
4,802,790 07/103,774 2/07/89 4,803,314 07/083,939 2/07/89 
4,802,792 06/920,717 2/07/89 4,803,318 07/141,552 2/07/89 
4,802,797 06/865,08 1 2/07/89 4,803,323 07/008,823 2/07/89 
4,802,798 07/132,259 2/07/89 4,803,330 07/156,919 2/07/89 
4,802,800 07/105,560 2/07/89 4,803,334 07/121,814 2/07/89 
4,802,801 07/117,575 2/07/89 4,803,341 07/071,280 2/07/89 
4,802,805 07/041,638 2/07/89 4,803,342 06/937 ,597 2/07/89 
4,802,812 06/754,179 2/07/89 4,803,354 07/036,482 2/07/89 
4,802,818 07/101,390 2/07/89 4,803,356 07/070,549 2/07/89 
4,802,829 07/015,363 2/07/89 4,803,357 07/006,993 2/07/89 
4,802,836 07/073,228 2/07/89 4,803,364 07/021,252 2/07/89 
4,802,846 07/042,720 2/07/89 4,803,370 07/050,878 2/07/89 
4,802,855 07/195,038 2/07/89 4,803,378 06/823,451 2/07/89 
4,802,856 07/112,620 2/07/89 4,803,379 07/045,849 2/07/89 
4,802,863 07/185,448 2/07/89 4,803,381 07/055,952 2/07/89 
4,802,865 07/034,007 2/07/89 4,803,386 07/121,521 2/07/89 
4,802,868 07/114,455 2/07/89 4,803,390 07/122,982 2/07/89 
4,802,877 07/154,317 2/07/89 4,803,391 07/039,382 2/07/89 
4,802,878 07/011,903 2/07/89 4,803,395 07/093,003 2/07/89 
4,802,884 07/175,387 2/07/89 4,803,396 07/096,289 2/07/89 
4,802,887 07/024,287 2/07/89 4,803,417 06/944,753 2/07/89 
4,802,897 06/893,425 2/07/89 4,803,418 07/090,579 2/07/89 
4,802,905 07/024,273 2/07/89 4,803,419 06/9 14,039 2/07/89 
4,802,906 06/8 10,336 2/07/89 4,803,423 07/055,659 2/07/89 
4,802,908 07/006,822 2/07/89 4,803,427 07/053,620 2/07/89 
4,802,910 07/005,539 2/07/89 4,803,439 07/094,116 2/07/89 
4,802,911 07/063,218 2/07/89 4,803,450 07/134,268 2/07/89 





APRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 155 


Patent Number Serial Number Issue Date 4,803,922 06/803,414 2/14/89 

4,803,926 06/870,014 2/14/89 
4,803,459 07/038,002 2/07/89 4,803,929 07/092,688 2/14/89 
4,803,464 07/150,486 2/07/89 4,803,933 06/666,532 2/14/89 
4,803,474 06/840,941 2/07/89 4,803,934 07/117,069 2/14/89 
4,803,476 06/922,669 2/07/89 4,803,938 07/135,680 2/14/89 
4,803,482 07/015,051 2/07/89 4,803,943 07/049,859 2/14/89 
4,803,483 07/074,389 2/07/89 4,803,944 07/093,912 2/14/89 
4,803,484 07/004,551 2/07/89 4,803,952 07/070,070 2/14/89 
4,803,495 06/936,918 2/07/89 4,803,954 07/037,580 2/14/89 
4,803,523 07/049,771 2/07/89 4,803,957 07/169,299 2/14/89 
4,803,542 07/051,850 2/07/89 4,803,967 07/135,656 2/14/89 
4,803,544 07/071,303 2/07/89 4,803,978 07/088 ,994 2/14/89 
4,803,545 07/169,549 2/07/89 4,803,980 06/922,075 2/14/89 
4,803,549 06/880,401 2/07/89 4,803,985 06/830,288 2/14/89 
4,803,553 07/143,110 2/07/89 4,803,991 06/911,277 2/14/89 
4,803,559 07/125,857 2/07/89 4,803,992 06/857,055 2/14/89 
4,803,566 06/518,995 2/07/89 4,804,006 07/083,046 2/14/89 
4,803,569 06/558,879 2/07/89 4,804,008 07/113,591 2/14/89 
4,803,578 06/861 ,349 2/07/89 4,804,009 06/644,148 2/14/89 
4,803,586 07/126,422 2/07/89 4,804,012 07/062,973 2/14/89 
4,803,607 07/143,554 2/07/89 4,804,013 07/109,588 2/14/89 
4,803,610 07/035,479 2/07/89 4,804,015 06/942,166 2/14/89 
4,803,631 07/101,091 2/07/89 4,804,024 07/072,466 2/14/89 
4,803,637 07/070,188 2/07/89 4,804,025 07/047,728 2/14/89 
4,803,638 06/878,817 2/07/89 4,804,026 07/155,989 2/14/89 
4,803,649 07/026,736 2/07/89 4,804,033 06/885,719 2/14/89 
4,803,661 07/082,167 2/07/89 4,804,064 07/084,989 2/14/89 
4,803,671 : 07/079,177 2/07/89 4,804,065 07/073,452 2/14/89 
4,803,688 07/174,001 2/07/89 4,804,068 07/063,069 2/14/89 
4,803,693 07/103,408 2/07/89 4,804,083 07/059,967 2/14/89 
4,803,701 07/066,290 2/07/89 4,804,091 07/176,215 2/14/89 
4,803,719 07/058,253 2/07/89 4,804,092 06/598,594 2/14/89 
4,803,723 07/109,107 2/07/89 4,804,093 06/827,886 2/14/89 
4,803,728 07/065,507 2/07/89 4,804,098 07/164,848 2/14/89 
4,803,729 07/034,843 2/07/89 4,804,099 07/113,483 2/14/89 
4,803,751 07/073,988 2/14/89 4,804,102 07/122,389 2/14/89 
4,803,755 07/148,299 2/14/89 4,804,103 07/181,195 2/14/89 
4,803,759 07/209,859 2/14/89 4,804,110 06/817,067 2/14/89 
4,803,760 07/089,702 2/14/89 4,804,115 07/188,298 2/14/89 
4,803,762 07/163,230 2/14/89 4,804,120 70/098,307 2/14/89 
4,803,771 07/141,711 2/14/89 4,804,122 07/123,770 2/14/89 
4,803,772 07/028,370 2/14/89 4,804,123 06/826,811 2/14/89 
4,803,774 07/113,836 2/14/89 4,804,125 07/022,941 2/14/89 
4,803,784 07/059,568 2/14/89 4,804,131 07/120,535 2/14/89 
4,803,789 07/011,733 2/14/89 4,804,135 07/163,979 2/14/89 
4,803,791 07/061,742 2/14/89 4,804,136 07/106,513 2/14/89 
4,803,794 07/024,972 2/14/89 4,804,137 07/131,737 2/14/89 
4,803,795 07/084, 134 2/14/89 4,804,139 07/118,401 2/14/89 
4,803,796 07/026,061 2/14/89 4,804,140 07/137,588 2/14/89 
4,803,798 07/086,070 2/14/89 4,804,141 06/772,578 2/14/89 
4,803,800 07/031,512 2/14/89 4,804,142 07/052,781 2/14/89 
4,803,805 07/077,192 2/14/89 4,804,143 06/709,303 2/14/89 
4,803,817 07/043,254 2/14/89 4,804,147 07/138,304 2/14/89 
4,803,820 07/171,445 2/14/89 4,804,149 07/084,846 2/14/89 
4,803,825 07/126,613 2/14/89 4,804,156 07/078,905 2/14/89 
4,803,829 07/942,523 2/14/89 4,804,157 06/907,111 2/14/89 
4,803,832 07/276,448 2/14/89 4,804,163 07/192,747 2/14/89 
4,803,834 07/135,844 2/14/89 4,804,165 07/098,304 2/14/89 
4,803,836 07/141,863 2/14/89 4,804,166 07/068,425 2/14/89 
4,803,841 07/102,973 2/14/89 4,804,169 07/179,736 2/14/89 
4,803,842 07/012,197 2/14/89 4,804,173 06/740,938 2/14/89 
4,803,849 07/200,458 2/14/89 4,804,177 07/190,813 2/14/89 
4,803,851 07/047,378 2/14/89 4,804,180 07/064,656 2/14/89 
4,803,857 07/116,917 2/14/89 4,804,192 07/192,125 2/14/89 
4,803,862 07/076,068 2/14/89 4,804,193 07/098,975 2/14/89 
4,803,863 07/111,381 2/14/89 4,804,195 06/947 ,377 2/14/89 
4,803,867 07/043,341 2/14/89 4,804,196 06/797,401 2/14/89 
4,803,868 07/090,905 2/14/89 4,804,197 07/116,021 2/14/89 
4,803,869 07/053,302 2/14/89 4,804,200 07/002,690 2/14/89 
4,803,889 07/064,825 2/14/89 4,804,204 07/147,196 2/14/89 
4,803,890 07/125,882 2/14/89 4,804,209 7/110,519 2/14/89 
4,803,897 07/098, 164 2/14/89 4,804,216 07/150,869 2/14/89 
4,803,911 07/083,641 2/14/89 4,804,217 07/049,695 2/14/89 
4,803,913 07/183,395 2/14/89 4,804,218 07/063,812 2/14/89 
4,803,914 06/927,057 2/14/89 4,804,219 07/162,182 2/14/89 
4,803,916 07/046,914 2/14/89 4,804,221 07/189,992 2/14/89 
4,803,917 07/141,093 2/14/89 4,804,223 07/052,407 2/14/89 
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4,804,591 06/746, 167 2/14/89 
4,804,225 06/928,483 2/14/89 4,804,623 07/001 ,200 2/14/89 
4,804,227 07/132,314 2/14/89 4,804.625 06/656,011 2/14/89 
4,804,230 07/057,901 2/14/89 4,804,647 07/046,384 2/14/89 
4,804,240 07/107,698 2/14/89 4,804,653 06/859,158 2/14/89 
4,804,248 06/945,021 2/14/89 4,804,655 06/945,442 2/14/89 
4,804,249 06/946,248 2/14/89 4,804,659 07/070,854 2/14/89 
4,804,250 07/060,872 2/14/89 4,804,660 07/047 ,362 2/14/89 
4,804,251 06/282,554 2/14/89 4,804,665 07/137,713 2/14/89 
4,804,254 07/104,866 2/14/89 4,804,671 06/941 ,528 2/14/89 
4,804,255 07/104,081 2/14/89 4,804,673 07/025,298 2/14/89 
4,804,256 07/142,700 2/14/89 4,804,681 06/385,653 2/14/89 
4,804,267 06/883,965 2/14/89 4,804,684 07/004,576 2/14/89 
4,804,269 07/084,299 2/14/89 4,804,686 06/862,749 2/14/89 
4,804,273 07/162,180 2/14/89 4,804,688 07/093,372 2/14/89 
4,804,275 06/901 ,645 2/14/89 4,804,698 07/177,068 2/14/89 
4,804,282 07/089,671 2/14/89 4,804,713 07/114,042 2/14/89 
4,804,289 07/015,149 2/14/89 4,804,715 07/059,939 2/14/89 
4,804,291 07/026,363 2/14/89 4,804,741 06/861 ,454 2/14/89 
4,804,293 07/006,967 2/14/89 4,804,742 06/938,671 2/14/89 
4,804,296 07/062,970 2/14/89 4,804,743 07/008,702 2/14/89 
4,804,298 07/029,338 2/14/89 4,804,746 06/7 13,659 2/14/89 
4,804,307 07/004,742 2/14/89 4,804,747 06/919,640 2/14/89 
4,804,320 06/941 ,082 2/14/89 4,804,753 06/817,205 2/14/89 
4,804,321 07/182,855 2/14/89 4,804,760 07/043,663 2/14/89 
4,804,323 06/932,168 2/14/89 4,804,762 07/045,544 2/14/89 
4,804,326 07/003,477 2/14/89 4,804,769 07/037,282 2/14/89 
4,804,328 06/878,636 2/14/89 4,804,781 06/852,588 2/14/89 
4,804,330 07/049,380 2/14/89 4,804,785 07/097,113 2/14/89 
4,804,334 07/072,341 2/14/89 4,804,787 06/785,934 2/14/89 
4,804,350 07/087,363 2/14/89 4,804,789 07/112,561 2/14/89 
4,804,353 07/053,111 2/14/89 4,804,792 07/149,258 2/14/89 
4,804,357 07/051,649 2/14/89 4,804,806 07/061 ,406 2/14/89 
4,804,362 07/138,293 2/14/89 4,804,808 07/030,019 2/14/89 
4,804,365 07/014,926 2/14/89 4,804,809 07/112,415 2/14/89 
4,804,369 06/858,933 2/14/89 4,804,827 06/938,407 2/14/89 
4,804,372 07/093,750 2/14/89 4,804,843 06/860,424 2/14/89 
4,804,373 07/205,621 2/14/89 4,804,844 07/093,324 2/14/89 
4,804,374 07/133,846 2/14/89 4,804,850 07/025,733 2/14/89 
4,804,375 07/047,193 2/14/89 4,804,860 06/913,014 2/14/89 
4,804,377 07/082,084 2/14/89 4,804,880 07/038,233 2/14/89 
4,804,391 07/179,864 2/14/89 4,804,881 07/137,492 2/14/89 
4,804,396 06/732,704 2/14/89 4,804,903 06/548,404 2/14/89 
4,804,398 07/057,471 2/14/89 4,804,908 07/099,657 2/14/89 
4,804,401 06/921,503 2/14/89 4,804,914 06/93 1,442 2/14/89 
4,804,405 06/787,912 2/14/89 4,804,915 07/151,432 2/14/89 
4,804,406 07/092,824 2/14/89 4,804,938 06/922,911 2/14/89 
4,804,413 07/006,709 2/14/89 4,804,943 07/069,056 2/14/89 
4,804,419 07/105,394 2/14/89 4,804,944 - 07/091,848 2/14/89 
4,804,423 06/879,347 2/14/89 4,804,945 07/114,044 2/14/89 
4,804,424 07/205,022 2/14/89 4,804,946 06/847 ,663 2/14/89 
4,804,427 06/927,201 2/14/89 4,804,957 06/908,249 2/14/89 
4,804,437 07/095,289 2/14/89 4,804,962 06/520,205 2/14/89 
4,804,441 07/098,538 2/14/89 4,804,973 06/902,560 2/14/89 
4,804,443 07/076,485 2/14/89 4,804,984 07/087,340 2/14/89 
4,804,448 07/065,962 2/14/89 4,805,015 06/903,615 2/14/89 
4,804,452 07/204,307 2/14/89 4,805,027 07/064,855 2/14/89 
4,804,461 07/131,381 2/14/89 4,805,065 06/924,529 2/14/89 
4,804,464 06/727,941 2/14/89 4,805,077 07/139,281 2/14/89 
4,804,470 06/916,601 2/14/89 4,805,078 06/915,084 2/14/89 
4,804,471 07/073,565 2/14/89 4,805,080 07/133,500 2/14/89 
4,804,475 07/047,241 2/14/89 4,805,087 06/655,591 2/14/89 
4,804,486 07/169,493 2/14/89 4,805,104 07/095,183 2/14/89 
4,804,499 06/778,958 2/14/89 4,805,124 07/060, 147 2/14/89 
4,804,501 07/185,432 2/14/89 4,805,126 06/801 ,862 2/14/89 
4,804,504 07/208,757 2/14/89 4,805,128 06/801,011 2/14/89 
4,804,511 07/129,325 2/14/89 4,805,141 06/929,433 2/14/89 
4,804,514 06/939,834 2/14/89 4,805,146 06/856,507 2/14/89 
4,804,531 06/821,978 2/14/89 4,805,148 06/800,990 2/14/89 
4,804,532 06/905,630 2/14/89 4,805,161 07/142,668 2/14/89 
4,804,535 07/153,182 2/14/89 4,805,163 06/94 1,803 2/14/89 
4,804,544 06/886,45 1 2/14/89 4,805,180 06/870,743 2/14/89 
4,804,554 06/947 ,634 2/14/89 4,805,185 06/836,043 2/14/89 
4,804,561 07/106,278 2/14/89 4,805,188 06/751,792 2/14/89 
4,804,566 06/878,230 2/14/89 4,805,208 07/144,476 2/14/89 
4,804,577 07/006,867 2/14/89 4,805,210 07/095,028 2/14/89 
4,804,584 07/003,990 2/14/89 4,805,216 07/001 ,402 2/14/89 
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4,805,538 06/504 ,303 2/21/89 
4,805,218 07/034,842 2/14/89 = 4,805,541 07/035,160 2/21/89 
4,805,219 07/035,628 2/14/89 4,805,545 07/053,878 2/21/89 
4,805,237 07/191,729 2/14/89 4,805,550 06/426,602 2/21/89 
4,805,238 07/136,777 2/21/89 4,805,553 07/232,356 2/21/89 
4,805,239 07/146,491 2/21/89 4,805,558 07/045,533 2/21/89 
4,805,241 07/117,978 2/21/89 4,805,560 07/090,538 2/21/89 
4,805,245 06/850,795 2/21/89 4,805,567 07/071,789 2/21/89 
4,805,246 07/140,639 2/21/89 = 4,805,568 07/019,967 2/21/89 
4,805,255 07/199,209 2/21/89 4,805,573 07/158,967 2/21/89 
4,805,256 07/104,281 2/21/89 = 4,805,575 07/120,971 2/21/89 
4,805,257 07/143,342 2/21/89 4,805,583 07/020,862 2/21/89 
4,805,259 07/109,933 2/21/89 4,805,591 07/186,730 2/21/89 
4,805,260 06/9 14,362 2/21/89 == 4,805,593 07/127,926 2/21/89 
4,805,263 06/666,389 2/21/89 = 4,805,594 07/149,390 2/21/89 
4,805,265 07/082,087 2/21/89 4,805,600 06/942,252 2/21/89 
4,805,269 07/145,342 2/21/89 4,805,601 07/024,863 2/21/89 
4,805,273 07/127,958 2/21/89 4,805,605 07/142,177 2/21/89 
4,805,281 07/020,507 2/21/89 4,805,610 07/029,138 2/21/89 
4,805,282 07/172,206 2/21/89 4,805,611 07/154,665 2/21/89 
4,805,283 07/125,920 2/21/89 4,805,614 07/069,007 2/21/89 
4,805,285 07/016,571 2/21/89 4,805,619 07/075,437 2/21/89 
4,805,287 07/039,624 2/21/89 4,805,624 07/037,976 2/21/89 
4,805,290 07/096,600 2/21/89 4,805,627 06/903,999 2/21/89 
4,805,295 07/093,646 2/21/89 4,805,628 06/447,262 2/21/89 
4,805,302 07/121,526 2/21/89 4,805,629 07/048,367 2/21/89 
4,805,307 07/044,669 2/21/89 4,805,635 06/932,065 2/21/89 
4,805,310 07/093,362 2/21/89 4,805,640 07/062,537 2/21/89 
4,805,311 07/022,005 2/21/89 4,805,642 07/094,151 2/21/89 
4,805,312 07/058,569 2/21/89 4,805,645 07/077,906 /21/89 
4,805,313 07/148,842 2/21/89 4,805,646 07/077,449 2/21/89 
4,805,317 07/120,433 2/21/89 4,805,652 07/099,119 2/21/89 
4,805,322 07/009,513 2/21/89 4,805,654 07/195,264 2/21/89 
4,805,324 06/933,346 2/21/89 4,805,656 06/48 1,596 2/21/89 
4,805,327 07/090,016 2/21/89 = 4,805,657 07/163,985 2/21/89 
4,805,328 06/912,781 2/21/89 4,805,662 07/146,333 2/21/89 
4,805,329 07/065,138 2/21/89 4,805,665 07/140,461 2/21/89 
4,805,336 07/078,014 2/21/89 4,805,668 07/188,321 2/21/89 
4,805,338 07/222,891 2/21/89 = 4,805,687 07/001 ,365 2/21/89 
4,805,354 07/053,559 2/21/89 4,805,691 06/944,758 2/21/89 
4,805,356 07/168,868 2/21/89 = 4,805,701 07/035,175 2/21/89 
4,805,357 07/002,086 2/21/89 4,805,702 07/132,991 2/21/89 
4,805,358 07/043,561 2/21/89 4,805,706 07/084,687 2/21/89 
4,805,361 07/115,382 2/21/89 4,805,707 07/140,927 2/21/89 
4,805,367 07/067,293 2/21/89 = 4,805,711 07/025,330 2/21/89 
4,805,368 07/184,233 2/21/89 4,805,713 07/128,227 2/21/89 
4,805,375 07/133,606 2/21/89 4,805,718 06/892,523 2/21/89 
4,805,379 07/105,272 2/21/89 = 4,805,727 06/437,404 2/21/89 
4,805,389 07/206,317 2/21/89 = 4,805,728 07/102,430 2/21/89 
4,805,393 07/158,955 2/21/89 4,805,731 07/176,040 2/21/89 
4,805,404 07/077,656 2/21/89 = 4,805,734 07/034,123 2/21/89 
4,805,409 07/184,116 2/21/89 = 4,805,737 07/122,202 2/21/89 
4,805,423 07/127,039 2/21/89 4,805,744 06/422,705 2/21/89 
4,805,424 07/150,396 2/21/89 == 4,805,751 07/043,433 2/21/89 
4,805,426 07/078,106 2/21/89 = 4,805,753 06/454,199 2/21/89 
4,805,427 07/042,395 2/21/89 = 4,805,754 07/044,496 2/21/89 
4,805,428 07/08 1,230 2/21/89 = 4,805,767 07/110,178 2/21/89 
4,805,431 07/07 1,087 2/21/89 4,805,769 07/174,197 2/21/89 
4,805,448 07/086,677 2/21/89 = 4,805,771 07/074,936 2/21/89 
4,805,452 06/931,777 2/21/89 = 4,805,777 06/645,503 2/21/89 
4,805,454 06/895,284 2/21/89 = 4,805,782 07/189,865 2/21/89 
4,805,455 07/042,475 2/21/89 = 4,805,783 06/889,806 2/21/89 
4,805,469 07/063,092 2/21/89 = 4,805,785 07/084,633 2/21/89 
4,805,473 07/072,891 2/21/89 = 4,805,786 06/442,301 2/21/89 
4,805,475 07/074,660 2/21/89 = 4,805,791 07/190,086 2/21/89 
4,805,477 07/111,304 2/21/89 = 4,805,792 06/601 ,207 2/21/89 
4,805,478 07/066,612 2/21/89 4,805,794 07/138,599 2/21/89 
4,805,489 07/096,993 2/21/89 = 4,805,795 07/140,603 2/21/89 
4,805,497 07/185,237 2/21/89 = 4,805,796 07/116,458 2/21/89 
4,805,499 07/086,797 2/21/89 4,805,800 06/904, 108 2/21/89 
4,805,503 07/098,011 2/21/89 4,805,803 07/087,818 2/21/89 
4,805,515 06/718,321 2/21/89 4,805,804 07/082,310 2/21/89 
4,805,519 07/077,899 2/21/89 = 4,805,805 07/157,952 2/21/89 
4,805,523 07/130,035 2/21/89 4,805,814 07/080,881 2/21/89 
4,805,526 06/942,756 2/21/89 4,805,816 07/056,101 2/21/89 
4,805,528 06/65 1,988 2/21/89 4,805,817 07/052,467 2/21/89 
4,805,529 07/059,944 2/21/89 4,805,824 07/059,198 2/21/89 
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4,806,173 07/000,735 2/21/89 
4,805,825 07/125,141 2/21/89 4,806,175 06/786,350 2/21/89 
4,805,833 07/018,552 2/21/89 4,806,181 07/021,446 2/21/89 
4,805,834 07/121,123 2/21/89 4,806,193 07/148,955 2/21/89 
4,805,835 06/630,970 2/21/89 4,806,194 07/165,258 2/21/89 
4,805,840 06/851,931 2/21/89 4,806,196 07/161,772 2/21/89 
4,805,852 07/039,709 2/21/89 4,806,203 06/828,003 2/21/89 
4,805,853 07/073,167 2/21/89 4,806,205 06/685,566 2/21/89 
4,805,858 07/135,646 2/21/89 4,806,224 07/020,357 2/21/89 
4,805,859 07/117,042 2/21/89 4,806,225 06/832,862 2/21/89 
4,805,862 7/079, 326 2/21/89 4,806,232 06/784,378 2/21/89 
4,805,863 07/032,827 2/21/89 4,806,240 07/062,299 2/21/89 
4,805,877 07/101,829 2/21/89 4,806,242 07/013,029 2/21/89 
4,805,883 07/083,353 2/21/89 4,806,243 07/010,681 2/21/89 
4,805,886 07/179,721 2/21/89 4,806,256 07/003,003 2/21/89 
4,805,889 07/118,270 2/21/89 4,806,268 07/170,091 2/21/89 
4,805,898 07/096,670 2/21/89 4,806,273 07/074,587 2/21/89 
4,805,900 07/003,669 2/21/89 4,806,276 07/130,014 2/21/89 
4,805,902 07/067,913 2/21/89 4,806,278 07/089,141 2/21/89 
4,805,905 07/104,120 2/21/89 4,806,296 07/087,017 2/21/89 
4,805,906 07/108,048 2/21/89 4,806,300 07/056,296 2/21/89 
4,805,908 07/137,184 2/21/89 4,806,301 07/150,686 2/21/89 
4,805,909 07/179,334 2/21/89 4,806,311 06/770,076 2/21/89 
4,805,910 07/106,063 2/21/89 4,806,324 07/152,751 2/21/89 
4,805,916 07/096,902 2/21/89 4,806,330 07/057,579 2/21/89 
4,805,918 07/095,116 2/21/89 4,806,336 06/933,524 2/21/89 
4,805,934 07/119,508 2/21/89 4,806,347 06/807,887 2/21/89 
4,805,935 07/086,577 2/21/89 4,806,348 07/065,326 2/21/89 
4,805,937 07/168,923 2/21/89 4,806,354 06/933,562 2/21/89 
4,805,938 07/174,376 2/21/89 4,806,363 07/171,778 2/21/89 
4,805,941 06/914,531 2/21/89 4,806,366 06/878,528 2/21/89 
4,805,944 07/204,472 2/21/89 4,806,392 07/165,081 2/21/89 
4,805,945 07/006,306 2/21/89 4,806,394 07/112,832 2/21/89 
4,805,949 07/093,491 2/21/89 4,806,396 06/760,262 2/21/89 
4,805,952 07/076,680 2/21/89 4,806,397 07/137,883 2/21/89 
4,805,956 07/061 ,407 2/21/89 4,806,403 07/136,946 2/21/89 
4,805,957 07/208,469 2/21/89 4,806,406 07/082,201 2/21/89 
4,805,963 06/914,162 2/21/89 4,806,414 06/902,650 2/21/89 
4,805,965 07/163,674 2/21/89 4,806,420 07/154,147 2/21/89 
4,805,969 07/058,131 2/21/89 4,806,428 06/943,426 2/21/89 
4,805,978 07/077,640 2/21/89 4,806,440 07/011,149 2/21/89 
4,805,985 06/88 1,109 2/21/89 4,806,446 07/034,681 2/21/89 
4,805,988 07/077,903 2/21/89 4,806,484 07/082,536 2/21/89 
4,805,990 07/010,767 2/21/89 4,806,485 07/019,880 2/21/89 
4,805,997 06/868,696 2/21/89 4,806,487 07/055,437 2/21/89 
4,805,998 07/120,530 2/21/89 4,806,489 07/022,966 2/21/89 
4,806,009 07/155,975 2/21/89 4,806,493 07/099,663 2/21/89 
4,806,013 06/918,047 2/21/89 4,806,507 07/097,201 2/21/89 
4,806,041 06/932,275 2/21/89 4,806,511 07/188,725 2/21/89 
4,806,047 07/159,262 2/21/89 4,806,514 07/103,024 2/21/89 
4,806,049 07/036,910 2/21/89 4,806,522 07/201,934 2/21/89 
4,806,050 07/125,889 2/21/89 4,806,525 07/065,043 2/21/89 
4,806,053 07/117,230 2/21/89 4,806,531 06/832,465 2/21/89 
4,806,057 06/855,088 2/21/89 4,806,532 06/785,485 2/21/89 
4,806,058 06/647,152 2/21/89 4,806,538 07/031,577 2/21/89 
4,806,059 07/033,120 2/21/89 4,806,542 07/019,110 2/21/89 
4,806,062 07/114,015 2/21/89 4,806,544 07/027,262 2/21/89 
4,806,065 07/002,141 2/21/89 4,806,548 07/08 1,496 2/21/89 
4,806,068 06/9 13,523 2/21/89 4,806,551 07/039,395 2/21/89 
4,806,070 07/037,658 2/21/89 4,806,555 07/015,406 2/21/89 
4,806,074 07/154,563 2/21/89 4,806,559 06/757,033 2/21/89 
4,806,075 06/941,815 2/21/89 4,806,560 07/105,243 2/21/89 
4,806,078 07/146,323 2/21/89 4,806,563 06/928,454 2/21/89 
4,806,079 06/940,623 2/21/89 4,806,583 07/064,165 2/21/89 
4,806,090 07/008,725 2/21/89 4,806,587 06/775,590 2/21/89 
4,806,094 07/122,174 2/21/89 4,806,618 07/115,914 2/21/89 
4,806,095 07/147,262 2/21/89 4,806,622 07/058,933 2/21/89 
4,806,100 07/132,815 2/21/89 4,806,623 07/087 ,224 2/21/89 
4,806,101 07/174,455 2/21/89 4,806,635 07/222,319 2/21/89 
4,806,102 06/572,757 2/21/89 4,806,637 06/840,305 2/21/89 
4,806,105 07/142,601 2/21/89 4,806,647 07/156,674 2/21/89 
4,806,108 06/417,057 2/21/89 4,806,648 06/943,663 2/21/89 
4,806,130 07/136,077 2/21/89 4,806,653 06/920,345 2/21/89 
4,806,134 07/136,693 2/21/89 4,806,660 07/211,116 2/21/89 
4,806,142 06/896,091 2/21/89 4,806,661 07/146,551 2/21/89 
4,806,144 06/817,181 2/21/89 4,806,662 06/828,682 2/21/89 
4,806,151 06/799,517 2/21/89 4,806,667 06/937,759 2/21/89 
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Patent Number Serial Number Issue Date 4,807,203 06/867 ,070 2/21/89 

4,807,221 06/801 ,289 2/21/89 
4,806,674 06/821 ,324 2/21/89 4,807,236 07/072,310 2/21/89 
4,806,691 06/905,170 2/21/89 4,807,237 06/888, 128 2/21/89 
4,806,693 07/104,147 2/21/89 4,807,242 07/076, 184 2/21/89 
4,806,704 07/059,030 2/21/89 4,807,246 07/043,543 2/21/89 
4,806,705 07/088,913 2/21/89 4,807,249 07/015,713 2/21/89 
4,806,710 07/095,280 2/21/89 4,807,260 07/105,069 2/21/89 
4,806,711 07/195,716 2/21/89 4,807,262 07/188,720 2/21/89 
4,806,719 07/068,449 2/21/89 4,807,272 06/845,688 2/21/89 
4,806,723 07/062,629 2/21/89 4,807,278 07/048,736 2/21/89 
4,806,729 07/141,408 2/21/89 4,807,286 07/041 ,308 2/21/89 
4,806,736 07/104,659 2/21/89 4,807,290 06/784,684 2/21/89 
4,806,746 07/039,214 2/21/89 4,807,299 07/100,114 2/21/89 
4,806,749 07/102,424 2/21/89 4,807,304 07/114,052 2/28/89 
4,806,760 07/022,061 2/21/89 4,807,305 06/930,577 2/28/89 
4,806,765 06/916,822 2/21/89 4,807,306 07/077,167 2/28/89 
4,806,767 07/068,834 2/21/89 4,807,312 07/016,634 2/28/89 
4,806,770 07/010,183 2/21/89 4,807,315 07/126,181 2/28/89 
4,806,776 06/762,635 2/21/89 4,807,317 07/066,042 2/28/89 
4,806,777 07/119,975 2/21/89 4,807,320 07/109,206 2/28/89 
4,806,782 07/132,216 2/21/89 4,807,322 07/044,315 2/28/89 
4,806,783 07/160,256 2/21/89 4,807,323 07/163,811 2/28/89 
4,806,808 07/096, 164 2/21/89 4,807,324 07/045,298 2/28/89 
4,806,814 07/121,127 2/21/89 4,807,328 07/024,626 2/28/89 
4,806,827 06/914,848 2/21/89 4,807,331 07/104,189 2/28/89 
4,806,836 07/143,784 2/21/89 4,807,339 07/121,535 2/28/89 
4,806,837 07/142,139 2/21/89 4,807,343 07/085,344 2/28/89 
4,806,848 07/024,490 2/21/89 4,807,345 07/083,519 2/28/89 
4,806,858 07/076,039 2/21/89 4,807,349 07/066,433 2/28/89 
4,806,862 06/895,192 2/21/89 4,807,350 06/936,210 2/28/89 
4,806,888 06/85 1,726 2/21/89 4,807,351 07/158,013 2/28/89 
4,806,889 07/187,430 2/21/89 4,807,352 07/063,640 2/28/89 
4,806,898 07/194,269 2/21/89 4,807,361 07/082,309 2/28/89 
4,806,907 06/892,422 2/21/89 4,807,362 07/082,036 2/28/89 
4,806,908 07/049,371 2/21/89 4,807,370 07/070,190 2/28/89 
4,806,909 07/158,784 2/21/89 4,807,372 07/144,262 2/28/89 
4,806,914 07/046,812 2/21/89 4,807,374 07/035,590 2/28/89 
4,806,915 07/092,484 2/21/89 4,807,377 07/044,759 2/28/89 
4,806,925 07/042,441 2/21/89 4,807,378 07/052,270 2/28/89 
4,806,931 07/147,900 2/21/89 4,807,379 07/132,900 2/28/89 
4,806,934 07/040,399 2/21/89 4,807,381 07/158,945 2/28/89 
4,806,938 07/094,060 2/21/89 4,807,382 07/209,563 2/28/89 
4,806,941 07/048, 192 2/21/89 4,807,386 07/221,115 2/28/89 
4,806,954 07/075,421 2/21/89 4,807,388 07/209,206 2/28/89 
4,806,972 07/088,688 2/21/89 4,807,389 07/112,542 2/28/89 
4,806,984 07/154,235 2/21/89 4,807,391 06/824,850 2/28/89 
4,806,998 07/067,109 2/21/89 4,807,392 07/091 ,409 2/28/89 
4,807,000 07/020,618 2/21/89 4,807,394 06/870,642 2/28/89 
4,807,008 07/095,974 2/21/89 4,807,395 07/180,166 2/28/89 
4,807,014 07/035,539 2/21/89 4,807,396 07/016,032 2/28/89 
4,807,030 06/874,042 2/21/89 4,807,406 07/141,215 2/28/89 
4,807,032 07/218,468 2/21/89 4,807,407 07/064,545 2/28/89 
4,807,035 07/072,366 2/21/89 4,807,408 07/129,782 2/28/89 
4,807,039 07/052,332 2/21/89 4,807,413 07/061 ,154 2/28/89 
4,807,081 07/092,832 2/21/89 4,807,417 07/077,457 2/28/89 
4,807,092 07/069,050 2/21/89 4,807,419 07/030,012 2/28/89 
4,807,095 07/180,127 2/21/89 4,807,420 06/945,712 2/28/89 
4,807,099 07/024,614 2/21/89 4,807,429 07/040,249 2/28/89 
4,807,100 07/028,395 2/21/89 4,807,433 07/143,494 2/28/89 
4,807,102 07/010,852 2/21/89 4,807,435 07/059,149 2/28/89 
4,807,105 07/013,828 2/21/89 4,807,441 07/074,827 2/28/89 
4,807,125 07/170,610 2/21/89 4,807,443 07/111,404 2/28/89 
4,807,130 06/946,736 2/21/89 4,807,449 06/928,830 2/28/89 
4,807,136 07/112,788 2/21/89 4,807,454 07/182,513 2/28/89 
4,807,137 06/782,410 2/21/89 4,807,458 06/886,530 2/28/89 
4,807,150 06/914,694 2/21/89 4,807,460 07/026,768 2/28/89 
4,807,160 06/893,646 2/21/89 4,807,465 07/158,012 2/28/89 
4,807,163 06/760,666 2/21/89 4,807,468 07/026,953 2/28/89 
4,807,166 06/909,829 2/21/89 4,807,477 07/150,602 2/28/89 
4,807,167 07/027,367 2/21/89 4,807,480 06/893,236 2/28/89 
4,807,168 07/060,201 2/21/89 4,807,483 06/923,519 2/28/89 
4,807,170 06/845,929 2/21/89 4,807,489 06/848,043 2/28/89 
4,807,177 06/872,245 2/21/89 4,807,494 07/005,111 2/28/89 
4,807,178 06/930,232 2/21/89 4,807,499 07/089,831 2/28/89 
4,807,179 06/721,480 2/21/89 4,807,505 07/076,611 2/28/89 
4,807,183 07/210,754 2/21/89 4,807,506 07/190,123 2/28/89 
4,807,187 07/022,692 2/21/89 4,807,509 07/069,114 2/28/89 
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layers in which all lengths share a common helix direction, 
including: 

(a) rotating said support member in a given direction while 
repetitively and alternatingly moving the feed-on point 
axially from end to end of the bundle; 

(b) reversing the direction of rotation of said support mem- 
ber whenever the axial direction of the feed-on point is 
reversed until a first number of lengths have been laid 
down, said first number selected to create a first layer of 
filament lengths enwrapping the bundle; 

(c) after laying down said first selected number of lengths, 
the direction of rotation is not reversed one time when 
there is a reversal of the direction of the axial movement 
of the feed-on point, so that the next length of filament is 
laid down in a helix direction opposite to that of the 
lengths of filament forming said first layer; 

(d) thereafter continuing to alternate the axial movement of 
the feed-on point and direction of rotation of the support 
member until a second number of lengths have been laid 
down in said opposite helix direction, the said number of 
lengths selected to create a second layer of filament 
lengths enwrapping the bundle; and 

(e) repeating steps (c) and (d) to effect accumulation of 
successive layers of filament lengths all lying in a common 
helix direction but in the opposite direction from filament 
lengths in adjacent layers until a desired bundle diameter 
is reached. 


5,299,750 
DOFFING METHOD AND PAPER TUBE SUPPLY 
SYSTEM FOR AN AUTOMATIC WINDER 

Osamu Nakagawa, Kyoto; Tomonari Ikemoto, and Hideyuki Oe, 

both of Uji, all of Japan, assignors to Murata Kikai Kabushiki 

Kaisha, Kyoto, Japan 

Division of Ser. No. 889,183, May 27, 1992. This application 
Feb. 11, 1993, Ser. No. 16,298 

Claims priority, application Japan, May 28, 1991, 3-123809; 

Jul. 1, 1991, 3-188164; Jul. 1, 1991, 3-188165 
Int. Cl.S B65H 67/04 


US. Cl. 242—35.5 A 2 Claims 


1. In a spinning machine comprising a plurality of units 
arranged in a row and a doffing device capable of reciprocally 
travelling along the row of units, a method of controlling the 
doffing device to move to a unit requiring doffing, comprising: 

providing the doffing device with means for identifying the 

position of the doffing device along the row of units, 
identifying the position of a unit requiring doffing, 
inputting to a central control device information identifying 
the position of the unit requiring doffing, 

identifying the position of the doffing device along the row 

of units, 

inputting to the central control device information identify- 

ing the position of the doffing device along the row of 
units, 

comparing the information identifying the position of the 
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unit requiring doffing and the information identifying the 
position of the doffing device along the row of units, and 

providing the doffing device with instructions for moving 
the doffing device to the unit requiring doffing based upon 
the comparison of the information identifying the position 
of the unit requiring doffing and the information identify- 
ing the position of the doffing device along the row of 
units. 


5,299,751 
CLAMPING MANDREL-ENGAGEMENT SENSOR 
COMBINATION, PARTICULARLY FOR CLAMPING 
PRINTING SUBSTRATE WEB ROLLS IN A ROLL 
CHANGER 
Gerhard Pichimair, Neusiss, and Josef Hammer, Augsburg, 
both of Fed. Rep. of Germany, assignors to MAN Roland 
Druckmaschinen AG, Offenbach am Main, Fed. Rep. of Ger- 
many 
Filed Oct. 13, 1992, Ser. No. 959,977 
Claims priority, application Fed. Rep. of Germany, Nov. 14, 
1991, 4137484 
Int. Cl.5 B65H 1/8/04, 63/00 


U.S. Cl. 242—57 8 Claims 
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1. Clamping mandrel-engagement sensor combination for 
clamping a roll of web material, particularly a printing sub- 
strate web roll, and especially newsprint, rolled on a carrier 
sleeve or tube (5) having 

an axially slidable mandrel body (1, 2), having a conically 
tapering tip portion (3); 

clamping means (4) on the mandrel body, fitting into the 
carrier sleeve or tube (5) and being radially expandible for 
engagement with the carrier sleeve; and 

control means (C, 6) controlling axial advance or forward 
movement (F) and axial retraction or reverse movement 
(R) of the mandrel body with respect to the sleeve or tube 
(5), 

comprising, in accordance with the invention, 

a sensing head (8, 10, 11, 14) located at said tip portion (3) of 
the mandrel (1, 2) and sensing the relative radial position 
of the mandrel with respect to the carrier sleeve or tube to 
determine if the axial alignment of the mandrel and of the 
carrier sleeve or tube permits insertion of the mandrel into 
the carrier sleeve or tube without damage thereto, 

said sensing head including 

an electrical switch (15, 16, 18, 19) integrated therewith, and 
a change-of-state of the switch between an open and 
closed state upon sensing an obstruction at said tip portion 
due to axial misalignment of said mandrel body (1, 2) and 
said sleeve or tube (5), said switch being coupled to said 
control means; and 

the control means being responsive to sensing said change- 
of-state and controlling axial movement of the mandrel 
body for reverse or retracting movement (R) of the man- 
drel and providing an output signal (1) representative of 
misalignment between the mandrel and the sleeve or tube. 
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Patent Number Serial Number Issue Date 4,808,512 07/170,430 2/28/89 

4,808,526 06/735,914 2/28/89 
4,808,093 07/028,369 2/28/89 4,808,527 06/735,915 2/28/89 
4,808,096 07/060,748 2/28/89 4,808,530 06/904, 160 2/28/89 
4,808,098 07/168,935 2/28/89 4,808,534 06/885,957 2/28/89 
4,808,099 07/074,704 2/28/89 4,808,538 06/821,554 2/28/89 
4,808,102 07/122,929 2/28/89 4,808,544 07/174,494 - 2/28/89 
4,808,103 07/168,771 2/28/89 4,808,559 07/151,194 2/28/89 
4,808,106 07/122,752 2/28/89 4,808,563 07/087,534 2/28/89 
4,808,109 07/112,278 2/28/89 4,808,574 06/937 ,606 2/28/89 
4,808,110 07/131,591 2/28/89 4,808,575 06/877 ,079 2/28/89 
4,808,111 07/142,790 2/28/89 4,808,579 07/120,282 2/28/89 
4,808,120 07/174,693 2/28/89 4,808,598 06/880,476 2/28/89 
4,808,124 07/126,605 2/28/89 4,808,599 07/058,780 2/28/89 
4,808,127 07/132,611 2/28/89 4,808,602 07/012,019 2/28/89 
4,808,128 06/595,761 2/28/89 4,808,603 06/895,604 2/28/89 
4,808,131 07/078,734 2/28/89 4,808,604 07/058,699 2/28/89 
4,808,133 07/021,305 2/28/89 4,808,606 06/909,697 2/28/89 
4,808,137 07/200,219 2/28/89 4,808,620 07/076,504 2/28/89 
4,808,141 07/169,620 2/28/89 4,808,623 07/160,038 2/28/89 
4,808,149 07/108,837 2/28/89 4,808,628 07/119,779 2/28/89 
4,808,150 07/100,870 2/28/89 4,808,635 07/060,293 2/28/89 
4,808,151 07/042,998 2/28/89 4,808,636 07/184,671 2/28/89 
4,808,159 07/026,478 2/28/89 4,808,640 07/029,037 2/28/89 
4,808,162 07/145,307 2/28/89 4,808,644 07/008,444 2/28/89 
4,808,163 07/079,118 2/28/89 4,808,649 07/084,220 2/28/89 
4,808,165 07/092,591 2/28/89 4,808,654 06/880,731 2/28/89 
4,808,179 07/022,506 2/28/89 4,808,666 07/138,278 2/28/89 
4,808,204 07/066, 150 2/28/89 4,808,681 07/013,144 2/28/89 
4,808,208 07/078,709 2/28/89 4,808,684 06/922,410 2/28/89 
4,808,209 06/934,075 2/28/89 4,808,687 07/140,710 2/28/89 
4,808,213 07/089,476 2/28/89 4,808,695 07/039,459 2/28/89 
4,808,226 07/124,805 2/28/89 4,808,703 06/622,884 2/28/89 
4,808,244 07/098,881 2/28/89 4,808,707 07/059,342 2/28/89 
4,808,246 06/911,772 2/28/89 4,808,710 07/074,442 2/28/89 
4,808,249 07/198,800 2/28/89 4,808,714 07/083,912 2/28/89 
4,808,250 07/128,840 2/28/89 4,808,722 06/793,372 2/28/89 
4,808,251 07/138,600 2/28/89 4,808,724 07/103,240 2/28/89 
4,808,254 06/868,670 2/28/89 4,808,727 07/102,067 2/28/89 
4,808,257 06/918,353 2/28/89 4,808,734 06/936,569 2/28/89 
4,808,270 07/005,820 2/28/89 4,808,747 06/711,712 2/28/89 
4,808,274 06/906,345 2/28/89 4,808,764 06/484,656 2/28/89 
4,808,276 07/019,667 2/28/89 4,808,775 07/080,763 2/28/89 
4,808,286 07/029,267 2/28/89 4,808,777 07/104,585 2/28/89 
4,808,291 07/094,684 2/28/89 4,808,779 07/178,582 2/28/89 
4,808,295 07/133,773 2/28/89 4,808,781 07/169,747 2/28/89 
4,808,299 07/181,285 2/28/89 4,808,789 07/010,817 2/28/89 
4,808,305 06/9 16,876 2/28/89 4,808,792 07/129,461 2/28/89 
4,808,309 07/140,516 2/28/89 4,808,794 07/072,106 2/28/89 
4,808,314 07/098,299 2/28/89 4,808,795 07/082,629 2/28/89 
4,808,322 07/166,330 2/28/89 4,808,803 07/089,342 2/28/89 
4,808,328 07/047,345 2/28/89 4,808,805 06/916,942 2/28/89 
4,808,329 07/026,100 2/28/89 4,808,807 06/937,767 2/28/89 
4,808,341 06/557,112 2/28/89 4,808,817 07/124,072 2/28/89 
4,808,347 07/173,179 2/28/89 4,808,837 06/830,396 2/28/89 
4,808,361 07/026,414 2/28/89 4,808,842 07/175,420 2/28/89 
4,808,364 06/811,189 2/28/89 4,808,846 06/907,295 2/28/89 
4,808,370 06/866,060 2/28/89 4,808,847 07/208,852 2/28/89 
4,808,373 06/921,235 2/28/89 4,808,848 07/164,665 2/28/89 
4,808,377 06/759,539 2/28/89 4,808,849 07/151,758 2/28/89 
4,808,383 06/794,801 2/28/89 4,808,851 07/014,502 2/28/89 
4,808,387 07/050,945 2/28/89 4,808,865 07/106,187 2/28/89 
4,808,394 07/094,462 2/28/89 4,808,867 07/001 ,344 2/28/89 
4,808,397 07/078,088 2/28/89 4,808,868 07/083,137 2/28/89 
4,808,418 07/068,672 2/28/89 4,808,869 07/122,344 2/28/89 
4,808,428 07/169,857 2/28/89 4,808;876 06/825,727 2/28/89 
4,808,429 07/082,993 2/28/89 4,808,877 07/104,541 2/28/89 
4,808,432 06/897 ,624 2/28/89 4,808,889 07/130,401 2/28/89 
4,808,438 07/150,930 2/28/89 4,808,890 06/895,915 2/28/89 
4,808,440 07/114,322 2/28/89 4,808,893 06/927 ,446 2/28/89 
4,808,447 07/061,916 2/28/89 4,808,898 07/102,994 2/28/89 
4,808,459 07/097 ,604 2/28/89 4,808,904 07/147,548 2/28/89 
4,808,470 07/058,312 2/28/89 4,808,911 07/076,528 2/28/89 
4,808,478 06/904,728 2/28/89 4,808,914 06/788,236 2/28/89 
4,808,482 07/011,895 2/28/89 4,808,928 07/117,795 2/28/89 
4,808,488 07/052,931 2/28/89 4,808,935 06/924,095 2/28/89 
4,808,490 06/924,260 2/28/89 4,808,941 07/108,486 2/28/89 
4,808,496 07/025,475 2/28/89 4,808,942 07/177,242 2/28/89 
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Patent Number Serial Number Issue Date 4,809,431 07/116,460 3/07/89 
4,809,434 07/092,064 3/07/89 

4,808,944 07/123,841 2/28/89 = 4,809,439 07/110,873 3/07/89 
4,808,947 07/035,984 2/28/89 4,809,441 07/165,943 3/07/89 
4,808,949 07/153,915 2/28/89 4,809,445 07/161,858 3/07/89 
4,808,956 06/905,319 2/28/89 = 4,809,454 07/132,588 3/07/89 
4,808,958 07/092,829 2/28/89 4,809,455 07/039,712 3/07/89 
4,808,973 07/104,264 2/28/89 4,809,456 07/109,596 3/07/89 
4,808,974 07/068,328 2/28/89 = 4,809,457 07/198,331 3/07/89 
4,808,977 07/087,401 2/28/89 = 4,809,464 07/172,433 3/07/89 
06/794,789 2/28/89 4,809,465 07/130,399 3/07/89 

07/156,968 2/28/89 = 4,809,468 07/042,018 3/07/89 

06/391,903 2/28/89 = 4,809,471 07/202,697 3/07/89 

06/868,958 2/28/89 = 4,809,474 07/176,629 3/07/89 

07/108,444 2/28/89 4,809,477 07/058,862 3/07/89 

07/020,955 2/28/89 4,809,479 07/222,492 3/07/89 

07/141,530 2/28/89 4,809,480 06/853,654 3/07/89 

07/008,353 2/28/89 4,809,481 07/122,195 3/07/89 

07/102,453 2/28/89 4,809,483 07/189,975 3/07/89 

07/044,584 2/28/89 4,809,491 07/150,886 3/07/89 

06/889,655 2/28/89 4,809,496 07/069,756 3/07/89 

07/117,012 2/28/89 = 4,809,503 07/087,845 3/07/89 

07/062,681 2/28/89 4,809,506 07/192,126 3/07/89 

07/060,301 2/28/89 4,809,510 07/018,596 3/07/89 

07/109,043 2/28/89 4,809,514 07/153,424 3/07/89 

06/945,828 2/28/89 4,809,519 07/177,668 3/07/89 

07/099,125 2/28/89 4,809,521 07/082,444 3/07/89 

07/205,746 2/28/89 = 4,809,541 07/118,306 3/07/89 

07/195,450 2/28/89 = 4,809,547 07/111,297 3/07/89 

07/005,605 2/28/89 = 4,809,551 06/761 ,249 3/07/89 

07/148,945 2/28/89 = 4,809,555 06/903,461 3/07/89 

07/124,798 2/28/89 4,809,559 07/179,982 3/07/89 

06/921,468 2/28/89 = 4,809,564 07/094,003 3/07/89 

07/018,622 2/28/89 = 4,809,570 07/111,776 3/07/89 

07/044,593 2/28/89 == 4,809,582 07/200, 107 3/07/89 

06/901,115 2/28/89 4,809,583 07/141,053 3/07/89 

06/856, 154 2/28/89 4,809,590 06/905,748 3/07/89 

06/829,574 2/28/89 4,809,592 07/103,602 3/07/89 

06/898,373 2/28/89 4,809,613 07/103,811 3/07/89 

07/066,802 2/28/89 = 4,809,619 07/080,338 3/07/89 

07/058,932 2/28/89 4,809,620 06/658,222 3/07/89 

07/090,893 2/28/89 4,809,628 07/076,245 3/07/89 

07/090,265 2/28/89 4,809,629 07/132,411 3/07/89 

07/042,466 2/28/89 4,809,640 07/094,735 3/07/89 

07/007,466 2/28/89 4,809,643 07/025,258 3/07/89 

07/158,574 2/28/89 4,809,655 06/827,927 3/07/89 

07/136,442 2/28/89 = 4,809,658 07/102,113 3/07/89 

07/128,006 2/28/89 4,809,665 07/127,430 3/07/89 

07/055,572 2/28/89 = 4,809,674 06/575,184 3/07/89 

06/832,973 2/28/89 4,809,675 07/095,741 3/07/89 

07/041 ,236 2/28/89 4,809,678 07/085,500 3/07/89 

07/161,728 2/28/89 = 4,809,683 07/173,740 3/07/89 

07/041,270 2/28/89 = 4,809,685 07/111,190 3/07/89 

06/790,949 2/28/89 4,809,689 06/923,926 3/07/89 

07/008,073 2/28/89 4,809,694 07/05 1,966 3/07/89 

06/940,294 2/28/89 = 4,809,699 07/053,784 3/07/89 

06/939,331 2/28/89 4,809,700 07/024,996 3/07/89 

07/106,613 2/28/89 4,809,707 06/722,772 3/07/89 

07/102,242 2/28/89 4,809,710 07/142,435 3/07/89 

07/074,671 3/07/89 = 4,809,715 07/076,897 3/07/89 

07/127,496 3/07/89 4,809,716 07/176,204 3/07/89 

06/165,815 3/07/89 4,809,718 07/046,491 3/07/89 

07/167,957 3/07/89 = 4,809,721 07/103,493 3/07/89 

07/024,009 3/07/89 = 4,809,722 07/157,599 3/07/89 

07/057,526 3/07/89 = 4,809,723 07/157,463 3/07/89 

07/118,367 3/07/89 = 4,809,724 07/172,062 3/07/89 

07/122,278 3/07/89 4,809,728 07/154,973 3/07/89 

07/156,760 3/07/89 4,809,730 06/474,536 3/07/89 

07/198,008 3/07/89 4,809,740 07/141,958 3/07/89 

07/059,862 3/07/89 4,809,744 07/105,572 3/07/89 

07/114,790 3/07/89 4,809,746 06/894,282 3/07/89 

07/067 ,374 3/07/89 4,809,747 07/080,431 3/07/89 

07/143,648 3/07/89 = 4,809,748 06/568,780 3/07/89 

06/867,930 3/07/89 4,809,767 07/211,023 3/07/89 

07/151,102 3/07/89 = 4,809,771 07/041 ,956 3/07/89 

07/180,506 3/07/89 4,809,772 07/067, 157 3/07/89 

07/169,689 3/07/89 4,809,779 07/128,413 3/07/89 

06/789,704 3/07/89 4,809,784 07/154,658 3/07/89 
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Patent Number Serial Number Issue Date 4,810,129 07/055,792 3/07/89 

4,810,131 07/205,134 3/07/89 
4,809,787 07/147,861 3/07/89 4,810,140 07/106,264 3/07/89 
4,809,788 07/189,300 3/07/89 4,810,142 07/026,147 3/07/89 
4,809,794 07/023,865 3/07/89 4,810,146 07/047,107 3/07/89 
4,809,799 06/941,319 3/07/89 4,810,149 07/186,352 3/07/89 
4,809,811 06/93 1,695 3/07/89 4,810,158 07/024,825 3/07/89 
4,809,813 07/032,578 3/07/89 4,810,173 07/049,156 3/07/89 
4,809,815 07/183,630 3/07/89 4,810,175 07/084,564 3/07/89 
4,809,820 07/159,348 3/07/89 4,810,178 07/1 16,666 3/07/89 
4,809,832 07/135,063 3/07/89 4,810,180 06/878,827 3/07/89 
4,809,833 07/015,446 3/07/89 4,810,182 07/114,308 3/07/89 
4,809,835 07/098,065 3/07/89 4,810,183 07/119,041 3/07/89 
4,809,836 07/093,73i 3/07/89 4,810,184 07/023,776 3/07/89 
4,809,839 07/128,206 3/07/89 4,810,193 07/129,581 3/07/89 
4,809,853 07/151,174 3/07/89 4,810,199 07/125,251 3/07/89 
4,809,854 07/094,514 3/07/89 4,810,202 07/139,176 3/07/89 
4,809,858 07/109,750 3/07/89 4,810,217 07/167,915 3/07/89 
4,809,861 07/014,179 3/07/89 4,810,219 07/067,011 3/07/89 
4,809,866 07/050,775 3/07/89 4,810,223 07/041 ,689 3/07/89 
4,809,869 07/072,496 3/07/89 4,810,225 07/080,656 3/07/89 
4,809,876 07/090, 124 3/07/89 4,810,227 07/154,889 3/07/89 
4,809,879 06/913,725 3/07/89 4,810,228 07/069,872 3/07/89 
4,809,880 07/067,205 3/07/89 4,810,245 07/037,780 3/07/89 
4,809,881 07/039,587 3/07/89 4,810,252 07/104,252 3/07/89 
4,809,887 07/116,207 3/07/89 4,810,255 07/177,805 3/07/89 
4,809,891 07/124,161 3/07/89 4,810,256 07/175,650 3/07/89 
4,809,892 07/175,169 3/07/89 4,810,274 07/002,124 3/07/89 
4,809,893 07/077,374 3/07/89 4,810,277 07/159,626 3/07/89 
4,809,894 06/928,977 3/07/89 4,810,280 07/047,288 3/07/89 
4,809,902 07/125,212 3/07/89 4,810,282 07/060,204 3/07/89 
4,809,903 06/935,363 3/07/89 4,810,283 06/925,639 3/07/89 
4,809,907 07/189,481 3/07/89 4,810,291 07/095,297 3/07/89 
4,809,912 07/032,047 3/07/89 4,810,303 07/101,456 3/07/89 
4,809,927 07/127,110 3/07/89 4,810,309 07/096,178 3/07/89 
4,809,934 07/154,542 3/07/89 4,810,310 07/140,183 3/07/89 
4,809,935 06/760,905 3/07/89 4,810,313 07/167,339 3/07/89 
4,809,936 07/105,841 3/07/89 4,810,315 06/881,138 3/07/89 
4,809,938 07/122,063 3/07/89 4,810,316 07/093,157 3/07/89 
4,809,940 07/129,800 3/07/89 4,810,319 06/899,662 3/07/89 
4,809,946 06/924,767 3/07/89 4,810,324 07/201,942 3/07/89 
4,809,953 07/126,850 3/07/89 4,810,327 06/724,721 3/07/89 
4,809,955 07/190,902 3/07/89 4,810,330 07/159,432 3/07/89 
4,809,970 07/155,236 3/07/89 4,810,339 07/219,403 3/07/89 
4,809,971 07/165,130 3/07/89 4,810,347 07/170,753 3/07/89 
4,809,973 07/181,928 3/07/89 4,810,350 07/122,442 3/07/89 
4,809,975 06/745,531 3/07/89 4,810,361 07/050,446 3/07/89 
4,809,979 07/096,560 3/07/89 4,810,370 07/239,022 3/07/89 
4,809,980 07/147,859 3/07/89 4,810,375 07/173,798 3/07/89 
4,809,986 07/067,372 3/07/89 4,810,376 06/866, 164 3/07/89 
4,809,988 07/111,920 3/07/89 4,810,379 07/029,262 3/07/89 
4,809,991 07/165,155 3/07/89 4,810,380 07/047,368 3/07/89 
4,809,993 07/063,195 3/07/89 4,810,384 07/066,983 3/07/89 
4,809,996 07/238,268 3/07/89 4,810,387 06/912,424 3/07/89 
4,810,000 07/115,849 3/07/89 4,810,389 07/020,828 3/07/89 
4,810,001 07/079,894 3/07/89 4,810,392 07/134,401 3/07/89 
4,810,007 07/078,664 3/07/89 4,810,406 07/169,320 3/07/89 
4,810,008 07/064,409 3/07/89 4,810,407 07/094,064 3/07/89 
4,810,012 07/087,043 3/07/89 4,810,410 07/130,959 3/07/89 
4,810,013 07/145,134 3/07/89 4,810,421 07/031,078 3/07/89 
4,810,014 07/087,337 3/07/89 4,810,422 07/091 ,957 3/07/89 
4,810,018 07/158,525 3/07/89 4,810,423 07/086,607 3/07/89 
4,810,030 07/221,507 3/07/89 4,810,424 07/107,616 3/07/89 
4,810,031 07/240,260 3/07/89 4,810,425 07/165,082 3/07/89 
4,810,034 07/125,694 3/07/89 4,810,436 07/096, 186 3/07/89 
4,810,036 07/127,834 3/07/89 4,810,441 06/843,584 3/07/89 
4,810,039 07/038,203 3/07/89 4,810,446 06/897,428 3/07/89 
4,810,051 07/032,126 3/07/89 4,810,457 07/101,890 3/07/89 
4,810,053 07/139,135 3/07/89 4,810,482 06/644,722 3/07/89 
4,810,065 07/071,375 3/07/89 4,810,490 07/058,018 3/07/89 
4,810,096 07/036,006 3/07/89 4,810,491 07/069,239 3/07/89 
4,810,102 07/115,376 3/07/89 4,810,504 07/145,961 3/07/89 
4,810,109 07/087 ,422 3/07/89 4,810,507 06/940,992 3/07/89 
4,810,115 07/089,728 3/07/89 4,810,510 07/070,209 3/07/89 
4,810,118 06/868, 158 3/07/89 4,810,514 06/921,547 3/07/89 
4,810,120 07/143,048 3/07/89 4,810,529 07/135,578 3/07/89 
4,810,122 06/865,080 3/07/89 4,810,531 06/878,951 3/07/89 
4,810,126 07/214,962 3/07/89 4,810,533 07/115,856 3/07/89 





1161 OG 164 OFFICIAL GAZETTE APRIL 5, 1994 


Patent Number Serial Number Issue Date 4,811,005 07/013,660 3/07/89 

4,811,007 07/098,709 3/07/89 
4,810,541 07/125,970 3/07/89 4,811,008 07/056,057 3/07/89 
4,810,545 07/058,838 3/07/89 4,811,014 06/890, 117 3/07/89 
4,810,546 07/104,976 3/07/89 4,811,017 07/075,449 3/07/89 
4,810,553 06/932,281 3/07/89 4,811,026 07/120,657 3/07/89 
4,810,559 07/036,341 3/07/89 4,811,028 07/006,811 3/07/89 
4,810,561 07/122,187 3/07/89 4,811,031 07/045,367 3/07/89 
4,810,567 07/094,767 3/07/89 4,811,033 07/118,995 3/07/89 
4,810,572 07/014,484 3/07/89 4,811,063 07/110,453 3/07/89 
4,810,586 07/136,804 3/07/89 4,811,071 07/096,218 3/07/89 
4,810,590 07/164,704 3/07/89 4,811,072 06/863,262 3/07/89 
4,810,615 07/059,634 3/07/89 4,811,074 07/228,866 3/07/89 
4,810,627 07/169,971 3/07/89 4,811,080 07/151,331 3/07/89 
4,810,628 06/896,406 3/07/89 4,811,088 07/072,495 3/07/89 
4,810,637 07/149,976 3/07/89 4,811,089 07/041 ,802 3/07/89 
4,810,644 06/762,053 3/07/89 4,811,095 07/151,325 3/07/89 
4,810,652 07/143,480 3/07/89 4,811,106 07/047,719 3/07/89 
4,810,656 06/947 ,133 3/07/89 4,811,113 07/063,426 3/07/89 
4,810,657 07/109,941 3/07/89 4,811,125 06/927,091 3/07/89 
4,810,688 07/112,802 3/07/89 4,811,132 06/912,935 3/07/89 
4,810,692 07/052,388 3/07/89 4,811,136 07/137,575 3/07/89 
4,810,693 07/049,646 3/07/89 4,811,144 07/128,132 3/07/89 
4,810,695 06/861 ,706 3/07/89 4,811,150 07/126,722 3/07/89 
4,810,697 06/434,572 3/07/89 4,811,158 07/208,860 3/07/89 
4,810,700 06/495,221 3/07/89 4,811,162 07/043,116 3/07/89 
4,810,701 06/852,459 3/07/89 4,811,163 07/003,064 3/07/89 
4,810,703 06/882,743 3/07/89 4,811,170 06/832,032 3/07/89 
4,810,705 07/062,341 3/07/89 4,811,173 07/138,302 3/07/89 
4,810,706 06/8 11,568 3/07/89 4,811,175 06/883,555 3/07/89 
4,810,711 07/005,823 3/07/89 4,811,176 07/186,550 3/07/89 
4,810,712 07/139,000 3/07/89 4,811,180 07/141,059 3/07/89 
4,810,723 07/135,236 3/07/89 4,811,182 06/939,348 3/07/89 
4,810,730 07,047,250 3/07/89 4,811,188 06/942,220 3/07/89 
4,810,737 07/121,272 3/07/89 4,811,193 06/491 ,463 3/07/89 
4,810,738 07/041 ,649 3/07/89 4,811,195 07/021,673 3/07/89 
4,810,751 06/872,666 3/07/89 4,811,196 07/003,683 3/07/89 
4,810,757 07/049,753 3/07/89 4,811,200 07/049,769 3/07/89 
4,810,776 07/070,742 3/07/89 4,811,215 06/941 ,085 3/07/89 
4,810,778 07/191,673 3/07/89 4,811,227 06/918,315 3/07/89 
4,810,779 06/870,161 3/07/89 4,811,236 06/926,303 3/07/89 
4,810,782 07/115,386 3/07/89 4,811,237 07/065,998 3/07/89 
4,810,785 07/074,846 3/07/89 4,811,246 06/837,801 3/07/89 
4,810,787 06/890,333 3/07/89 4,811,248 07/020,889 3/07/89 
4,810,805 06/943 ,484 3/07/89 4,811,249 06/828,848 3/07/89 
4,810,808 07/077,994 3/07/89 4,811,256 06/931,230 3/07/89 
4,810,811 07/088,773 3/07/89 4,811,287 06/923,783 3/07/89 
4,810,814 06/911,848 3/07/89 4,811,308 06/924,707 3/07/89 
4,810,821 06/739,723 3/07/89 4,811,310 07/048,660 3/07/89 
4,810,832 07/101,725 3/07/89 4,811,311 07/107,163 3/07/89 
4,810,843 07/219,899 3/07/89 4,811,327 07/134,782 3/07/89 
4,810,848 07/117,815 3/07/89 4,811,332 06/856,640 3/07/89 
4,810,851 07/064,259 3/07/89 4,811,333 07/032,780 3/07/89 
4,810,852 07/176,638 3/07/89 4,811,355 07/205,999 3/07/89 
4,810,857 07/062,949 3/07/89 4,811,374 06/930,802 3/07/89 
4,810,859 07/108,682 3/07/89 4,811,394 07/122,642 3/07/89 
4,810,861 07/079,776 3/07/89 4,811,398 06/934,302 3/07/89 
4,810,877 06/917,627 3/07/89 4,811,407 06/821,283 3/07/89 
4,810,881 07/041,020 3/07/89 4,811,415 06/948,303 3/07/89 
4,810,891 07/115,048 3/07/89 4,811,418 07/071,324 3/07/89 
4,810,892 06/88 1,044 3/07/89 4,811,427 07/092,524 3/14/89 
4,810,897 07/068,349 3/07/89 4,811,429 07/112,372 3/14/89 
4,810,916 07/133,552 3/07/89 4,811,430 07/131,396 3/14/89 
4,810,917 07/158,659 3/07/89 4,811,432 07/067 ,494 3/14/89 
4,810,922 07/145,813 3/07/89 4,811,438 07/172,777 3/14/89 
4,810,925 07/047,106 3/07/89 4,811,440 07/205,476 3/14/89 
4,810,944 07/170,369 3/07/89 4,811,441 07/204,745 3/14/89 
4,810,950 06/886,350 3/07/89 4,811,442 07/170,845 3/14/89 
4,810,952 06/880,232 3/07/89 4,811,444 07/206,395 3/14/89 
4,810,953 07/024,690 3/07/89 4,811,449 07/107,640 3/14/89 
4,810,956 07/136,040 3/07/89 4,811,450 07/089,799 3/14/89 
4,810,957 07/055,315 3/07/89 4,811,454 07/021,708 3/14/89 
4,810,970 06/945,438 3/07/89 4,811,458 07/206,263 3/14/89 
4,810,988 07/208,711 3/07/89 4,811,461 07/175,750 3/14/89 
4,810,993 06/905,812 3/07/89 4,811,463 07/101,863 3/14/89 
4,810,994 06/859,098 3/07/89 4,811,465 07/223,723 3/14/89 
4,810,997 06/84 1,966 3/07/89 4,811,473 06/918,957 3/14/89 
4,811,001 07/120,640 3/07/89 4,811,479 07/090,253 3/14/89 
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4,811,777 07/070,971 3/14/89 
4,811,480 07/134,564 3/14/89 4,811,781 07/169,870 3/14/89 
4,811,488 07/116,496 3/14/89 4,811,790 07/090,063 3/14/89 
4,811,494 07/001,255 3/14/89 4,811,795 07/114,948 3/14/89 
4,811,497 07/166,453 3/14/89 4,811,797 07/111,936 3/14/89 
4,811,499 07/181,917 3/14/89 4,811,798 06/924,908 3/14/89 
4,811,502 07/058,001 3/14/89 4,811,812 07/207,203 3/14/89 
4,811,506 06/866,497 3/14/89 4,811,815 07/029,758 3/14/89 
4,811,507 07/037,604 3/14/89 4,811,816 07/184,817 3/14/89 
4,811,508 07/048,199 3/14/89 4,811,817 07/194,946 3/14/89 
4,811,511 07/116,444 3/14/89 4,811,818 07/086,912 3/14/89 
4,811,512 07/028,916 3/14/89 4,811,821 07/096,594 3/14/89 
4,811,515 07/082,295 3/14/89 4,811,826 07/078,918 3/14/89 
4,811,516 07/102,932 3/14/89 4,811,831 06/743,988 3/14/89 
4,811,520 07/231,666 3/14/89 4,811,845 07/105,109 3/14/89 
4,811,526 07/058,081 3/14/89 4,811,846 07/169,023 3/14/89 
4,811,527 07/132,792 3/14/89 4,811,851 07/118,879 3/14/89 
4,811,528 06/792,210 3/14/89 4,811,853  07/142,836 3/14/89 
4,811,530 07/008,839 3/14/89 4,811,855 07/200,651 3/14/89 
4,811,532 06/94 1,677 3/14/89 4,811,856 07/198,072 3/14/89 
4,811,535 07/034,834 3/14/89 4,811,859 07/125,702 3/14/89 
4,811,545 07/006,902 3/14/89 4,811,864 07/081,091 3/14/89 
4,811,550 07/066,980 3/14/89 4,811,869 07/068,101 3/14/89 
4,811,554 07/150,116 3/14/89 4,811,870 06/594,966 3/14/89 
4,811,556 06/918,215 3/14/89 4,811,874 07/116,635 3/14/89 
4,811,559 07/116,618 3/14/89 4,811,876 07/157,059 3/14/89 
4,811,564 07/142,550 3/14/89 4,811,889 07/141,257 3/14/89 
4,811,570 06/401 ,443 3/14/89 4,811,892 07/031,920 3/14/89 
4,811,573 07/127,588 3/14/89 4,811,900 07/185,195 3/14/89 
4,811,576 07/138,813 3/14/89 4,811,904 06/680,006 3/14/89 
4,811,578 06/692,516 3/14/89 4,811,908 07/133,560 3/14/89 
4,811,580 07/224,386 3/14/89 4,811,913 07/215,648 3/14/89 
4,811,590 07/157,476 3/14/89 4,811,914 07/113,486 3/14/89 
4,811,599 06/919,489 3/14/89 4,811,918 07/127,515 3/14/89 
4,811,605 07/162,071 3/14/89 4,811,924 07/120,074 3/14/89 
4,811,611 07/049,904 3/14/89 4,811,925 06/88 1,842 3/14/89 
4,811,633 07/151,013 3/14/89 4,811,934 07/170,671 3/14/89 
4,811,634 07/080,861 3/14/89 4,811,936 07/119,921 3/14/89 
4,811,636 07/178,919 3/14/89 4,811,941 06/899,239 3/14/89 
4,811,637 07/192,939 3/14/89 4,811,942 06/890,923 3/14/89 
4,811,643 07/147,536 3/14/89 4,811,944 07/148,642 3/14/89 
4,811,645 07/152,201 3/14/89 4,811,945 07/074,902 3/14/89 
4,811,647 07/045,417 3/14/89 4,811,948 07/161,744 3/14/89 
4,811,648 07/096,061 3/14/89 4,811,951 07/193,012 3/14/89 
4,811,652 06/439,934 3/14/89 06/934,030 3/14/89 
4,811,654 06/928,413 3/14/89 yg 06/674,413 3/14/89 
4,811,656 07/170,780 3/14/89 07/076,347 3/14/89 
4,811,660 07/140,785 3/14/89 07/178,559 3/14/89 
4,811,668 07/145,260 3/14/89 is 3 07/207,643 3/14/89 
4,811,676 07/125,927 3/14/89 07/052,913 3/14/89 
4,811,678 07/106,364 3/14/89 811, 07/183,064 3/14/89 
4,811,682 07/160,910 3/14/89 07/207,677 3/14/89 
4,811,688 07/003 ,044 3/14/89 07/159,207 3/14/89 
4,811,691 07/017,452 3/14/89 a 07/072,298 3/14/89 
4,811,694 07/029,739 3/14/89 07/148,355 3/14/89 
4,811,695 07/063,391 3/14/89 06/947,645 3/14/89 
4,811,699 07/149,648 3/14/89 x z 07/128,993 3/14/89 
4,811,700 07/105,287 3/14/89 07/126,077 3/14/89 
4,811,708 07/150,012 3/14/89 811,96 07/158,236 3/14/89 
4,811,710 07/220,278 3/14/89 811, 07/080,907 3/14/89 
4,811,711 07/212,997 3/14/89 07/078,356 3/14/89 
4,811,716 07/104,027 3/14/89 07/125,494 3/14/89 
4,811,722 07/190,496 3/14/89 07/026,207 3/14/89 
4,811,725 07/115,046 3/14/89 07/136,773 3/14/89 
4,811,727 06/910,603 3/14/89 812, 06/775,594 3/14/89 
4,811,728 06/913,119 3/14/89 07/087,695 3/14/89 
4,811,730 07/220,539 3/14/89 07/141,035 3/14/89 
4,811,733 06/946,800 3/14/89 Ki 07/228,945 3/14/89 
4,811,738 07/053,135 3/14/89 07/005,036 3/14/89 
4,811,749 07/095,764 3/14/89 812 07/077,691 3/14/89 
4,811,751 07/232,522 3/14/89 07/219,674 3/14/89 
4,811,756 07/123,349 3/14/89 07/166,854 - 3/14/89 
4,811,763 07/089,946 3/14/89 06/860,837 3/14/89 
4,811,765 07/174,139 3/14/89 07/131,577 3/14/89 
4,811,766 07/107,404 3/14/89 06/632,050 3/14/89 
4,811,767 07/121,677 3/14/89 07/110,731 3/14/89 
4,811,772 07/082,124 3/14/89 4,812,124 07/157,580 3/14/89 
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4,812,615 07/075,110 3/14/89 
4,812,126 07/006,272 3/14/89 4,812,619 07/057,488 3/14/89 
4,812,127 07/129,597 3/14/89 4,812,621 07/113,496 3/14/89 
4,812,128 06/638,478 3/14/89 4,812,627 06/845,542 3/14/89 
4,812,129 . 07/082,267 3/14/89 4,812,630 07/149,492 3/14/89 
4,812,130 06/749,270 3/14/89 4,812,635 07/090,097 3/14/89 
4,812,131 07/172,162 3/14/89 4,812,639 06/8 10,808 3/14/89 
4,812,134 07/198,094 3/14/89 4,812,642 07/008,625 3/14/89 
4,812,140 07/073,481 3/14/89 4,812,653 07/127,078 3/14/89 
4,812,150 07/017,579 3/14/89 4,812,665 07/026,219 3/14/89 
4,812,151 07/179,358 3/14/89 4,812,668 07/129,323 3/14/89 
4,812,157 07/116,873 3/14/89 4,812,670 07/095,603 3/14/89 
4,812,160 06/946,060 3/14/89 4,812,671 07/224,542 3/14/89 
4,812,165 07/164,673 3/14/89 4,812,677 07/109,362 3/14/89 
4,812,170 07/089,993 3/14/89 4,812,681 07/048,164 3/14/89 
4,812,175 07/062,344 3/14/89 4,812,682 07/171,322° 3/14/89 
4,812,178 06/938,510 3/14/89 4,812,692 07/149,923 3/14/89 
4,812,179 06/654,078 3/14/89 4,812,693 07/083,285 3/14/89 
4,812,180 07/245,237 3/14/89 4,812,696 07/015,628 3/14/89 
4,812,202 06/885,254 3/14/89 4,812,697 07/034,024 3/14/89 
4,812,207 07/122,598 3/14/89 4,812,704 06/678,374 3/14/89 
4,812,219 07/093,745 3/14/89 4,812,718 07/132,497 3/14/89 
4,812,221 07/073,495 3/14/89 4,812,722 07/112,540 3/14/89 
4,812,228 06/884,934 3/14/89 4,812,731 06/918,899 3/14/89 
4,812,233 06/919,295 3/14/89 4,812,739 06/906,952 3/14/89 
4,812,237 07/135,696 3/14/89 4,812,740 06/934,507 3/14/89 
4,812,246 07/160,027 3/14/89 4,812,748 06/900,801 3/14/89 
4,812,267 07/103,887 3/14/89 4,812,770 07/048,798 3/14/89 
4,812,276 07/188,783 3/14/89 4,812,771 06/876,145 3/14/89 
4,812,282 07/102,326 3/14/89 4,812,779 07/067,805 3/14/89 
4,812,286 07/153,163 3/14/89 4,812,782 07/091,313 3/14/89 
4,812,289 07/129,233 3/14/89 4,812,785 07/077,572 3/14/89 
4,812,294 07/020,530 3/14/89 4,812,788 07/115,952 3/14/89 
4,812,296 07/147,592 3/14/89 4,812,789 07/146,018 3/14/89 
4,812,302 07/061,961 3/14/89 4,812,790 07/155,906 3/14/89 
4,812,305 07/118,609 3/14/89 4,812,795 07/043,764 3/14/89 
4,812,307 07/074,207 3/14/89 4,812,796 07/173,672 3/14/89 
4,812,333 07/189,081 3/14/89 4,812,801 07/049,363 3/14/89 
4,812,342 06/940,322 3/14/89 4,812,804 07/092,403 3/14/89 
4,812,356 07/003 ,404 3/14/89 4,812,806 07/080,315 3/14/89 
4,812,359 06/866,353 3/14/89 4,812,807 07/130,271 3/14/89 
4,812,362 07/084,325 3/14/89 4,812,808 07/037,338 3/14/89 
4,812,373 06/852,865 3/14/89 4,812,812 07/109,550 3/14/89 
4,812,375 07/213,031 3/14/89 4,812,844 07/014,585 3/14/89 
4,812,388 07/102,302 3/14/89 4,812,853 06/905,483 3/14/89 
4,812,400 06/885,412 3/14/89 4,812,854 07/046,144 3/14/89 
4,812,407 07/038,285 3/14/89 4,812,867 07/168,413 3/14/89 
4,812,410 06/735,913 3/14/89 4,812,882 07/098,230 3/14/89 
4,812,423 06/758,645 3/14/89 4,812,888 07/035,519 3/14/89 
4,812,430 07/084,242 3/14/89 4,812,895 07/051,215 3/14/89 
4,812,431 07/084,243 3/14/89 4,812,908 07/180,587 3/14/89 
4,812,434 07/169,107 3/14/89 4,812,917 07/028,597 3/14/89 
4,812,443 06/748,403 3/14/89 4,812,918 06/746,638 3/14/89 
4,812,451 06/845,148 3/14/89 4,812,938 07/064,415 3/14/89 
4,812,452 06/845,170 3/14/89 4,812,954 07/194,097 3/14/89 
4,812,467 07/066,531 3/14/89 4,812,977 06/948,058 3/14/89 
4,812,483 06/939,778 3/14/89 4,812,982 06/942,343 3/14/89 
4,812,485 07/132,246 3/14/89 4,812,993 07/057,949 3/14/89 
4,812,486 07/086,476 3/14/89 4,813,001 07/055,670 3/14/89 
4,812,492 7/078,216 3/14/89 4,813,006 07/067,193 3/14/89 
4,812,508 06/764,029 3/14/89 4,813,013 06/945,371 3/14/89 
4,812,513 07/169,199 3/14/89 4,813,014 06/85 1,453 3/14/89 
4,812,517 07/138,039 3/14/89 4,813,026 07/125,902 3/14/89 
4,812,523 07/147,440 3/14/89 4,813,030 07/076,899 3/14/89 
4,812,531 06/834,252 3/14/89 4,813,040 06/925,172 3/14/89 
4,812,532 07/079,258 3/14/89 4,813,041 07/101,404 3/14/89 
4,812,535 07/093,230 3/14/89 4,813,042 07/012,058 3/14/89 
4,812,538 07/067,198 3/14/89 4,813,046 07/098,603 3/14/89 
4,812,546 07/101,075 3/14/89 4,813,049 07/100,119 3/14/89 
4,812,552 07/038,692 3/14/89 4,813,052 07/137,541 3/14/89 
4,812,555 07/171,973 3/14/89 4,813,053 07/103,930 3/14/89 
4,812,562 06/887,941 3/14/89 4,813,054 07/067,477 3/14/89 
4,812,582 07/047,230 3/14/89 4,813,065 07/107,562 3/14/89 
4,812,589 06/908,435 3/14/89 4,813,072 07/055,013 3/14/89 
4,812,592 07/029,784 3/14/89 4,813,083 07/097,726 3/21/89 
4,812,594 07/093,911 3/14/89 4,813,084 07/123,084 3/21/89 
4,812,609 07/024,064 3/14/89 4,813,087 07/111,011 3/21/89 
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4,813,428 06/920,525 3/21/89 
4,813,089 07/208,460 3/21/89 4,813,431 07/076,156 3/21/89 
4,813,090 07/129,772 3/21/89 4,813,436 07/079,582 3/21/89 
4,813,091 07/073,113 3/21/89 4,813,438 07/087,217 3/21/89 
4,813,092 07/124,687 3/21/89 4,813,439 07/060,101 3/21/89 
4,813,093 07/110,397 3/21/89 4,813,441 07/203,829 3/21/89 
4,813,094 07/147,802 3/21/89 4,813,452 07/102,181 3/21/89 
4,813,096 07/124,688 3/21/89 4,813,453 07/040,675 3/21/89 
4,813,098 07/169,944 3/21/89 4,813,458 07/138,212 3/21/89 
4,813,105 06/577,290 3/21/89 4,813,461 07/021,634 3/21/89 
4,813,112 06/479,808 3/21/89 4,813,462 07/036,286 3/21/89 
4,813,117 07/143,785 3/21/89 4,813,463 07/077,680 3/21/89 
4,813,119 07/152,336 3/21/89 4,813,465 07/031,880 3/21/89 
4,813,126 07/095,064 3/21/89 4,813,466 06/942,786 3/21/89 
4,813,125 07/059,585 3/21/89 4,813,469 07/137,099 3/21/89 
4,813,134 07/007,184 3/21/89 4,813,471 07/190,364 3/21/89 
4,813,135 07/106,878 3/21/89 4,813,476 07/110,809 3/21/89 
4,813,136 07/188,745 3/21/89 4,813,484 07/138,176 3/21/89 
4,813,142 07/080,898 3/21/89 4,813,487 07/004,670 3/21/89 
4,813,145 07/233,463 3/21/89 4,813,490 07/035,040 3/21/89 
4,813,148 07/189,792 3/21/89 4,813,495 07/046,823 3/21/89 
4,813,153 06/913,563 3/21/89 4,813,499 07/212,920 3/21/89 
4,813,156 06/944,065 3/21/89 4,813,500 07/109,980 3/21/89 
4,813,158 07/011,593 3/21/89 4,813,506 07/075,800 3/21/89 
4,813,163 07/148,439 3/21/89 4,813,510 07/053,959 3/21/89 
4,813,165 07/160,327 3/21/89 4,813,516 07/133,004 3/21/89 
4,813,168 07/026,582 3/21/89 4,813,521 07/131,037 3/21/89 
4,813,171 07/124,679 3/21/89 4,813,527 06/790,750 3/21/89 
4,813,176 07/147,666 3/21/89 4,813,540 07/082,051 3/21/89 
4,813,179 07/033,094 3/21/89 4,813,544 07/033,834 3/21/89 
4,813,182 07/052,258 3/21/89 4,813,546 07/206,798 3/21/89 
4,813,189 07/170,015 3/21/89 4,813,549 07/072,970 3/21/89 
4,813,192 07/054,801 3/21/89 4,813,551 07/083,200 3/21/89 
4,813,193 07/060,725 3/21/89 4,813,552 07/073,453 3/21/89 
4,813,196 06/867 ,248 3/21/89 4,813,554 07/060,775 3/21/89 
4,813,197 07/078,566 3/21/89 4,813,560 07/190,085 3/21/89 
4,813,198 07/125,818 3/21/89 4,813,562 07/190,090 3/21/89 
4,813,206 07/090,001 3/21/89 4,813,564 07/160,438 3/21/89 
4,813,207 07/103,652 3/21/89 4,813,565 06/934,648 3/21/89 
4,813,219 07/208,172 3/21/89 4,813,568 07/084,126 3/21/89 
4,813,228 70/131,945 3/21/89 4,813,574 07/090,155 3/21/89 
4,813,231 07/105,767 3/21/89 4,813,578 07/167,277 3/21/89 
4,813,233 06/880,051 3/21/89 4,813,579 07/039,703 3/21/89 
4,813,234 07/065,187 3/21/89 4,813,583 06/422,593 3/21/89 
4,813,236 07/071,391 3/21/89 4,813,590 07/087,202 3/21/89 
4,813,239 06/944,374 3/21/89 4,813,595 07/175,399 3/21/89 
4,813,240 07/148,741 3/21/89 4,813,597 07/085,988 3/21/89 
4,813,242 07/121,878 3/21/89 4,813,602 07/000, 137 3/21/89 
4,813,243 07/200,439 3/21/89 4,813,604 07/124,868 3/21/89 
4,813,244 07/109,650 3/21/89 4,813,605 07/031,607 3/21/89 
4,813,246 06/832,245 3/21/89 4,813,607 07/104,327 3/21/89 
4,813,252 07/095,030 3/21/89 4,813,608 06/939,999 3/21/89 
4,813,257 07/111,388 3/21/89 4,813,610 07/050,065 3/21/89 
4,813,264 07/110,859 3/21/89 4,813,611 07/132,963 3/21/89 
4,813,275 07/115,361 3/21/89 4,813,619 07/156,922 3/21/89 
4,813,283 07/188,127 3/21/89 4,813,627 07/087,898 3/21/89 
4,813,286 07/075,179 3/21/89 4,813,630 07/085,169 3/21/89 
4,813,289 07/071,777 3/21/89 4,813,632 07/032,796 3/21/89 
4,813,295 07/185,326 3/21/89 4,813,640 07/113,427 3/21/89 
4,813,306 06/921,099 3/21/89 4,813,641 07/053,388 3/21/89 
4,813,309 07/125,164 3/21/89 4,813,645 07/041,776 3/21/89 
4,813,310 07/113,455 3/21/89 4,813,651 07/213,996 3/21/89 
4,813,311 07/061 ,909 3/21/89 4,813,656 07/045,424 3/21/89 
4,813,344 07/039,977 3/21/89 4,813,657 07/112,951 3/21/89 
4,813,352 07/108,091 3/21/89 4,813,663 06/941 ,593 3/21/89 
4,813,359 07/100,425 3/21/89 4,813,665 07/197,521 3/21/89 
4,813,365 06/947,706 3/21/89 4,813,670 07/176,295 3/21/89 
4,813,371 07/115,522 3/21/89 4,813,673 07/139,156 3/21/89 
4,813,374 07/092,596 3/21/89 4,813,676 07/129,545 3/21/89 
4,813,386 07/237,727 3/21/89 4,813,678 07/087,594 3/21/89 
4,813,388 07/141,317 3/21/89 4,813,681 07/034,091 3/21/89 
4,813,394 07/047,652 3/21/89 4,813,683 07/170,236 3/21/89 
4,813,403 07/235,965 3/21/89 4,813,684 07/063,938 3/21/89 
4,813,404 06/911,807 3/21/89 4,813,686 07/145,311 3/21/89 
4,813,405 07/100,473 3/21/89 4,813,688 07/097,875 3/21/89 
4,813,409 06/780,977 3/21/89 4,813,694 07/215,853 3/21/89 
4,813,414 06/923,156 3/21/89 4,813,697 06/637,198 3/21/89 
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4,814,001 07/190,603 3/21/89 
4,813,698 07/150,113 3/21/89 4,814,006 06/636,178 3/21/89 
4,813,699 07/062,224 3/21/89 4,814,013 07/019,054 3/21/89 
4,813,701 06/868,626 3/21/89 4,814,015 07/082,585 3/21/89 
4,813,704 07/208,607 3/21/89 4,814,025 07/152,120 3/21/89 
4,813,705 07/118,050 3/21/89 4,814,026 07/010,366 3/21/89 
4,813,707 07/167,021 3/21/89 4,814,035 07/043,309 3/21/89 
4,813,708 07/022,396 3/21/89 4,814,037 07/102,829 3/21/89 
4,813,712 07/104,377 3/21/89 4,814,047 07/012,899 3/21/89 
4,813,715 06/843,425 3/21/89 4,814,049 06/866,635 3/21/89 
4,813,727 07/111,754 3/21/89 4,814,055 07/080,459 3/21/89 
4,813,729 07/154,968 3/21/89 4,814,064 07/090,317 3/21/89 
4,813,732 07/037,098 3/21/89 4,814,069 07/147,307 3/21/89 
4,813,739 07/145,301 3/21/89 4,814,070 07/128,135 3/21/89 
4,813,744 07/223,513 3/21/89 4,814,072 07/052,832 3/21/89 
4,813,745 07/107,103 3/21/89 4,814,074 07/021,346 3/21/89 
4,813,747 07/092,767 3/21/89 4,814,080 07/002,624 3/21/89 
4,813,748 07/128,428 3/21/89 4,814,084 07/239,349 3/21/89 
4,813,755 07/112,868 3/21/89 4,814,094 07/098,414 3/21/89 
4,813,759 06/526, 186 3/21/89 4,814,095 07/126,447 3/21/89 
4,813,761 07/120,980 3/21/89 4,814,101 07/169,255 3/21/89 
4,813,764 07/044,586 3/21/89 4,814,105 07/105,923 3/21/89 
4,813,772 07/094,110 3/21/89 4,814,106 07/037,329 3/21/89 
4,813,776 07/165,419 3/21/89 4,814,123 07/192,644 3/21/89 
4,813,777 06/692, 194 3/21/89 4,814,127 07/032/250 3/21/89 
4,813,780 07/042,359 3/21/89 4,814,131 07/069,237 3/21/89 
4,813,783 07/116,376 3/21/89 4,814,136 07/113,841 3/21/89 
4,813,796 07/060,468 3/21/89 4,814,138 07/068,841 3/21/89 
4,813,798 07/035,586 3/21/89 4,814,154 07/050,111 3/21/89 
4,813,799 07/184,381 3/21/89 4,814,156 07/241,810 3/21/89 
4,813,801 07/040,391 3/21/89 4,814,167 06/837,466 3/21/89 
4,813,804 07/068,571 3/21/89 4,814,172 07/114,555 3/21/89 
4,813,811 07/065,937 3/21/89 4,814,178 07/069,006 3/21/89 
4,813,827 07/200,467 3/21/89 4,814,179 07/026,640 3/21/89 
4,813,837 07/163,186 3/21/89 4,814,202 07/123,863 3/21/89 
4,813,841 07/191,335 3/21/89 4,814,206 07/044,154 3/21/89 
4,813,842 07/172,759 3/21/89 4,814,210 07/145,902 3/21/89 
4,813,846 07/043,688 3/21/89 4,814,212 07/190,642 3/21/89 
4,813,849 07/076,533 3/21/89 4,814,213 07/075,401 3/21/89 
4,813,858 07/051,618 3/21/89 4,814,217 06/925,969 3/21/89 
4,813,860 07/146,248 3/21/89 4,814,218 07/114,719 3/21/89 
4,813,866 07/164,420 3/21/89 4,814,220 07/083,073 3/21/89 
4,813,871 07/101,283 3/21/89 4,814,225 07/014,976 3/21/89 
4,813,874 07/023,594 3/21/89 4,814,228 07/028,354 3/21/89 
4,813,880 07/086,685 3/21/89 4,814,246 07/038,972 3/21/89 
4,813,886 07/036,614 3/21/89 4,814,269 06/842,228 3/21/89 
4,813,899 07/129,744 3/21/89 4,814,273 06/7 13,936 3/21/89 
4,813,901 07/139,026 3/21/89 4,814,289 07/135,482 3/21/89 
4,813,902 07/063,664 3/21/89 4,814,298 07/112,284 3/21/89 
4,813,903 07/175,617 3/21/89 4,814,299 07/070,154 3/21/89 
4,813,907 07/093,958 3/21/89 4,814,301 07/135,580 3/21/89 
4,813,911 07/074,134 3/21/89 4,814,302 06/921,003 3/21/89 
4,813,917 07/133,818 3/21/89 4,814,306 07/139,211 3/21/89 
4,813,921 07/139,669 3/21/89 4,814,315 07/212,829 3/21/89 
4,813,924 06/710,018 3/21/89 4,814,316 07/058,275 3/21/89 
4,813,930 07/107,942 3/21/89 4,814,317 07/102,164 3/21/89 
4,813,931 06/901,755 3/21/89 4,814,318 07/100,638 3/21/89 
4,813,939 07/128,869 3/21/89 4,814,322 07/172,733 3/21/89 
4,813,941 07/092,778 3/21/89 4,814,325 06/908,493 3/21/89 
4,813,943 07/085,805 3/21/89 4,814,331 06/779,822 3/21/89 
4,813,944 07/144,128 3/21/89 4,814,332 07/046,473 3/21/89 
4,813,946 06/790,955 3/21/89 4,814,344 07/103,645 3/21/89 
4,813,950 06/907 ,323 3/21/89 4,814,345 07/123,201 3/21/89 
4,813,951 07/052,471 3/21/89 4,814,347 07/047 ,233 3/21/89 
4,813,953 07/021,317 3/21/89 4,814,348 07/052,972 3/21/89 
4,813,959 07/134,947 3/21/89 4,814,357 07/227,096 3/21/89 
4,813,961 07/062,457 3/21/89 4,814,361 06/902,780 3/21/89 
4,813,971 07/153,706 3/21/89 4,814,364 07/162,456 3/21/89 
4,813,972 07/105,344 3/21/89 4,814,365 07/065,846 3/21/89 
4,813,973 07/141,987 3/21/89 4,814,394 07/043,591 3/21/89 
4,813,974 07/065,197 3/21/89 4,814,399 07/077,271 3/21/89 
4,813,978 07/128,272 3/21/89 4,814,400 07/039,376 3/21/89 
4,813,979 07/151,383 3/21/89 4,814,410 07/124,222 3/21/89 
4,813,982 07/005,502 3/21/89 4,814,416 07/189,708 3/21/89 
4,813,984 07/180,327 3/21/89 4,814,419 07/209,014 3/21/89 
4,813,990 07/197,339 3/21/89 4,814,429 07/136,629 3/21/89 
4,813,999 06/939,802 3/21/89 4,814,431 07/079,960 3/21/89 
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4,815,020 07/023,450 3/21/89 
4,814,434 06/653,591 3/21/89 4,815,021 06/824,053 3/21/89 
4,814,436 06/938,883 3/21/89 4,815,024 07/120,261 3/21/89 
4,814,452 06/88 1,993 3/21/89 4,815,055 07/039,660 3/21/89 
4,814,453 07/055,904 3/21/89 4,815,067 07/104,024 3/21/89 
4,814,456 07/107,716 3/21/89 4,815,080 07/049,473 3/21/89 
4,814,464 07/031,544 3/21/89 4,815,085 07/094,421 3/21/89 
4,814,491 07/193,225 3/21/89 4,815,086 07/026,395 3/21/89 
4,814,492 07/101,895 3/21/89 4,815,092 07/129,528 3/21/89 
4,814,498 06/924,427 3/21/89 4,815,116 06/302,959 3/21/89 
4,814,509 07/091,863 3/21/89 4,815,117 07/092,167 3/21/89 
4,814,513 07/130,687 3/21/89 4,815,124 07/066,606 3/21/89 
4,814,519 07/139,517 3/21/89 4,815,125 07/006,820 3/21/89 
4,814,532 07/153,022 3/21/89 4,815,143 07/031,401 3/21/89 
4,814,533 06/794,215 3/21/89 4,815,148 07/056,399 3/28/89 
4,814,534 06/794,343 3/21/89 4,815,149 07/162,097 3/28/89 
4,814,538 06/790,546 3/21/89 4,815,154 07/158,746 3/28/89 
4,814,541 07/070,579 3/21/89 4,815,156 07/182,512 3/28/89 
4,814,544 06/675,460 3/21/89 4,815,157 07/1 13,767 3/28/89 
4,814,547 07/109,737 3/21/89 4,815,161 07/143,469 3/28/89 
4,814,550 07/066,511 3/21/89 4,815,163 07/213,591 3/28/89 
4,814,551 07/149,161 3/21/89 4,815,164 07/040,297 3/28/89 
4,814,555 07/170,898 3/21/89 4,815,170 07/155,389 3/28/89 
4,814,564 07/116,344 3/21/89 4,815,171 07/092,687 3/28/89 
4,814,566 07/110,933 3/21/89 4,815,172 07/178,360 3/28/89 
4,814,573 06/848,512 3/21/89 4,815,177 07/152,981 3/28/89 
4,814,580 07/179,237 3/21/89 4,815,178 07/077,676 3/28/89 
4,814,582 07/069,399 3/21/89 4,815,183 07/091 ,744 3/28/89 
4,814,585 07/031,017 3/21/89 4,815,187 07/007,784 3/28/89 
4,814,593 07/075,942 3/21/89 4,815,190 07/087,690 3/28/89 
4,814,597 07/126,516 3/21/89 4,815,194 07/176,860 3/28/89 
4,814,605 07/130,204 3/21/89 4,815,195 06/904, 103 3/28/89 
4,814,608 06/936,239 3/21/89 4,815,199 06/920,647 3/28/89 
4,814,614 07/048,438 3/21/89 4,815,205 07/179,594 3/28/89 
4,814,626 06/934,335 3/21/89 4,815,206 07/177,457 3/28/89 
4,814,631 06/290,773 3/21/89 4,815,209 06/8 14,735 3/28/89 
4,814,632 07/123,424 3/21/89 4,815,211 07/073,683 3/28/89 
4,814,644 06/821 ,289 3/21/89 4,815,212 07/176,332 3/28/89 
4,814,650 07/024,242 3/21/89 4,815,221 07/011,732 3/28/89 
4,814,651 07/063,351 3/21/89 4,815,224 07/088,518 3/28/89 
4,814,655 07/135,811 3/21/89 4,815,228 07/159,716 3/28/89 
4,814,657 07/030,839 3/21/89 4,815,229 07/110,345 3/28/89 
4,814,682 07/105,252 3/21/89 4,815,230 07/157,054 3/28/89 
4,814,684 07/220,379 3/21/89 4,815,233 07/144,180 3/28/89 
4,814,695 07/045,707 3/21/89 4,815,235 07/102,727 3/28/89 
4,814,701 07/118,182 3/21/89 4,815,238 07/179,070 3/28/89 
4,814,703 07/08 1,668 3/21/89 4,815,239 07/002,224 3/28/89 
4,814,712 07/063,181 3/21/89 4,815,240 07/166,668 3/28/89 
4,814,733 07/123,108 3/21/89 4,815,243 07/077,116 3/28/89 
4,814,734 07/206,300 3/21/89 4,815,244 07/101,648 3/28/89 
4,814,750 07/125,798 3/21/89 4,815,249 06/756,515 3/28/89 
4,814,752 07/121,290 3/21/89 4,815,259 07/165,621 3/28/89 
4,814,757 07/062,190 3/21/89 4,815,263 07/197,025 3/28/89 
4,814,770 06/947,372 3/21/89 4,815,266 07/103,526 3/28/89 
4,814,781 07/090,260 3/21/89 4,815,267 07/091 ,543 3/28/89 
4,814,806 07/177,189 3/21/89 4,815,274 06/901 ,537 3/28/89 
4,814,844 06/940,888 3/21/89 4,815,275 07/124,534 3/28/89 
4,814,884 07/110,918 3/21/89 4,815,276 07/095,000 3/28/89 
4,814,889 07/105,411 3/21/89 4,815,277 07/001,818 3/28/89 
4,814,914 06/878,893 3/21/89 4,815,278 07/108,439 3/28/89 
4,814,920 06/753,440 3/21/89 4,815,279 07/046,341 3/28/89 
4,814,924 07/109,161 3/21/89 4,815,283 7/066, 154 3/28/89 
4,814,925 07/193,216 3/21/89 4,815,287 07/150,919 3/28/89 
4,814,934 07/137,735 3/21/89 4,815,290 07/081,946 3/28/89 
4,814,939 07/140,016 3/21/89 4,815,291 07/012,911 3/28/89 
4,814,948 07/069,295 3/21/89 4,815,301 07/245,699 3/28/89 
4,814,954 07/137,602 3/21/89 4,815,305 07/073,502 3/28/89 
4,814,955 07/040,492 3/21/89 4,815,310 07/177,364 3/28/89 
4,814,964 07/149,234 3/21/89 4,815,314 07/123,626 3/28/89 
4,814,967 07/171,433 3/21/89 4,815,315 07/107,184 3/28/89 
4,814,972 06/926,986 3/21/89 4,815,320 07/048,510 3/28/89 
4,814,978 06/885,836 3/21/89 4,815,321 06/917,507 3/28/89 
4,814,986 - 07/043,797 3/21/89 4,815,325 07/184,763 3/28/89 
4,814,989 07/019,913 3/21/89 4,815,331 07/134,375 3/28/89 
4,814,993 06/936,533 3/21/89 4,815,337 07/109,320 3/28/89 
4,814,994 06/928,022 3/21/89 4,815,339 06/922,642 3/28/89 
4,815,003 07/064,044 3/21/89 4,815,345 07/040,170 3/28/89 
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4,815,647 06/928,367 3/28/89 
4,815,348 07/093,563 3/28/89 4,815,649 06/672,264 3/28/89 
4,815,349 07/125,196 3/28/89 4,815,652 07/155,609 3/28/89 
4,815,350 07/112,384 3/28/89 4,815,656 07/143,020 3/28/89 
4,815,351 07/092,040 3/28/89 4,815,661 07/080,781 3/28/89 
4,815,357 07/076,081 3/28/89 4,815,672 07/027,438 3/28/89 
4,815,362 07/125,985 3/28/89 4,815,676 07/150,915 3/28/89 
4,815,363 06/154,466 3/28/89 4,815,682 07/075,818 3/28/89 
4,815,367 07/080,655 3/28/89 4,815,683 07/109,912 3/28/89 
4,815,369 06/942,179 3/28/89 4,815,684 07/140,641 3/28/89 
4,815,377 07/179,386 3/28/89 4,815,686 06/886, 129 3/28/89 
4,815,385 07/133,849 3/28/89 4,815,688 07/023,448 3/28/89 
4,815,391 07/230,315 3/28/89 4,815,689 07/057,767 3/28/89 
4,815,396 07/09 1,402 3/28/89 4,815,690 07/153,974 3/28/89 
4,815,400 06/876,770 3/28/89 4,815,699 07/135,978 3/28/89 
4,815,401 07/186,357 3/28/89 4,815,700 07/172,429 3/28/89 
4,815,408 07/091 ,525 3/28/89 4,815,708 07/020,076 3/28/89 
4,815,412 07/083,547 3/28/89 4,815,709 07/230,301 3/28/89 
4,815,415 07/147,311 3/28/89 4,815,710 07/052,732 3/28/89 
4,815,417 07/111%,055 3/28/89 4,815,715 07/107,362 3/28/89 
4,815,425 07/185,384 3/28/89 4,815,721 06/774,194 3/28/89 
4,815,426 07/019,506 3/28/89 4,815,732 07/115,388 3/28/89 
4,815,432 07/214,854 3/28/89 4,815,734 07/124,056 3/28/89 
4,815,435 07/107,998 3/28/89 4,815,736 06/888,806 3/28/89 
4,815,442 07/082,237 3/28/89 4,815,737 06/906,818 3/28/89 
4,815,450 07/150,764 3/28/89 4,815,738 07/046,164 3/28/89 
4,815,456 07/075,551 3/28/89 4,815,742 07/125,789 3/28/89 
4,815,458 07/092,575 3/28/89 4,815,744 07/094,308 3/28/89 
4,815,460 07/191,787 3/28/89 4,815,746 07/122,054 3/28/89 
4,815,463 06/769,626 3/28/89 4,815,749 07/052,859 3/28/89 
4,815,464 07/029,071 3/28/89 4,815,756 07/162,116 3/28/89 
4,815,465 07/170,071 3/28/89 4,815,763 07/205,925 3/28/89 
4,815,466 06/523,270 3/28/89 4,815,766 07/055,727 3/28/89 
4,815,467 07/025,424 3/28/89 4,815,769 07/184,828 3/28/89 
4,815,480 07/086,361 3/28/89 4,815,771 07/202,486 3/28/89 
4,815,482 06/938,023 3/28/89 4,815,778 06/767,287 3/28/89 
4,815,484 07/175,848 3/28/89 4,815,786 07/164,180 3/28/89 
4,815,485 07/060,282 3/28/89 4,815,787 07/148,879 3/28/89 
4,815,488 07/070,250 3/28/89 4,815,799 07/137,308 3/28/89 
4,815,492 07/162,019 3/28/89 4,815,801 07/108,107 3/28/89 
4,815,504 07/123,597 3/28/89 4,815,805 07/119,619 3/28/89 
4,815,505 06/947,658 3/28/89 4,815,814 06/903,202 3/28/89 
4,815,509 07/134,138 3/28/89 4,815,815 06/624,802 3/28/89 
4,815,515 07/046,685 3/28/89 4,815,817 07/178,177 3/28/89 
4,815,519 07/172,296 3/28/89 4,815,818 06/822,857 3/28/89 
4,815,522 06/641,950 3/28/89 4,815,827 07/023,203 3/28/89 
4,815,525 07/109,906 3/28/89 4,815,834 07/091,398 3/28/89 
4,815,540 07/126,902 3/28/89 4,815,840 06/864,031 3/28/89 
4,815,541 07/068,117 3/28/89 4,815,845 06/852,872 3/28/89 
4,815,548 07/160,527 3/28/89 4,815,847 07/023,497 3/28/89 
4,815,549 07/164,019 3/28/89 4,815,848 06/946,048 3/28/89 
4,815,557 07/066,919 3/28/89 4,815,855 06/882,059 3/28/89 
4,815,559 07/141,326 3/28/89 4,815,857 06/878,541 3/28/89 
4,815,561 07/053,037 3/28/89 4,815,859 07/155,909 3/28/89 
4,815,564 07/159,035 3/28/89 4,815,861 06/837,181 3/28/89 
4,815,566 07/121,208 3/28/89 4,815,864 07/200,249 3/28/89 
4,815,569 07/086,383 3/28/89 4,815,871 06/934,644 3/28/89 
4,815,570 07/111,668 3/28/89 4,815,874 07/151,109 3/28/89 
4,815,571 06/885,846 3/28/89 4,815,883 07/142,860 3/28/89 
4,815,583 07/108,452 3/28/89 4,815,886 07/123,341 3/28/89 
4,815,586 07/016,782 3/28/89 4,815,890 07/220,985 3/28/89 
4,815,591 07/191,376 3/28/89 4,815,894 07/025,323 3/28/89 
4,815,593 07/088,534 3/28/89 4,815,896 06/909,877 3/28/89 
4,815,597 07/162,884 3/28/89 4,815,901 07/101,578 3/28/89 
4,815,598 07/131,408 3/28/89 4,815,905 07/144,414 3/14/89 
4,815,606 07/048,865 3/28/89 4,815,906 07/024,736 3/28/89 
4,815,610 07/080,901 3/28/89 4,815,909 06/932,248 3/28/89 
4,815,612 07/190,634 3/28/89 4,815,911 07/076,990 3/28/89 
4,815,619 07/072,719 3/28/89 4,815,926 07/089,185 3/28/89 
4,815,625 07/129,898 3/28/89 4,815,927 06/849,978 3/28/89 
4,815,626 07/136,569 3/28/89 4,815,933 07/122,153 3/28/89 
4,815,627 07/149,273 3/28/89 4,815,941 07/155,094 3/28/89 
4,815,628 07/211,825 3/28/89 4,815,948 07/094,732 3/28/89 
4,815,632 07/161,009 3/28/89 4,815,956 06/879,412 3/28/89 
4,815,634 07/032,054 3/28/89 4,815,959 07/079,006 3/28/89 
4,815,637 07/184,574 3/28/89 4,815,961 07/142,727. 3/28/89 
4,815,640 07/073,006 3/28/89 4,815,965 06/493,851 3/28/89 
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4,816,405 07/111,091 3/28/89 
4,815,972 06/927,831 3/28/89 4,816,406 06/889,069 3/28/89 
4,815,976 07/090, 120 3/28/89 4,816,409 06/582,446 3/28/89 
4,815,982 07/086,433 3/28/89 4,816,410 06/925,617 3/28/89 
4,815,986 07/180,761 3/28/89 4,816,415 07/055,438 3/28/89 
4,815,990 07/039,238 3/28/89 4,816,432 07/056,178 3/28/89 
4,815,997 07/186,591 3/28/89 4,816,437 07/056,023 3/28/89 
4,815,998 07/148,562 3/28/89 4,816,438 07/033,295 3/28/89 
4,816,000 07/025,358 3/28/89 4,816,446 06/744,198 3/28/89 
4,816,003 07/033,287 3/28/89 4,816,452 . 06/890,709 3/28/89 
4,816,004 06/942,351 3/28/89 4,816,453 06/908,322 3/28/89 
4,816,009 07/229,955 3/28/89 4,816,454 06/775,420 3/28/89 
4,816,021 07/029,781 3/28/89 4,816,460 06/939,547 3/28/89 
4,816,027 07/095,438 3/28/89 4,816,461 07/061 ,255 3/28/89 
4,816,030 07/072,431 3/28/89 4,816,466 07/180,835 3/28/89 
4,816,032 07/154,894 3/28/89 4,816,471 06/858,906 3/28/89 
4,816,041 06/735,378 3/28/89 4,816,472 06/9 13,026 3/28/89 
4,816,043 06/739,628 3/28/89 4,816,473 06/910,118 3/28/89 
4,816,049 06/884,907 3/28/89 4,816,474 07/020,053 3/28/89 
4,816,052 07/084,972 3/28/89 4,816,481 07/075,963 3/28/89 
4,816,054 07/087,159 3/28/89 4,816,483 06/795,424 3/28/89 
4,816,059 07/097,978 3/28/89 4,816,490 07/133,949 3/28/89 
4,816,065 06/945,933 3/28/89 4,816,493 07/187,493 3/28/89 
4,816,070 06/924,684 3/28/89 4,816,505 07/135,741 3/28/89 
4,816,072 07/092,025 3/28/89 4,816,528 07/093,173 3/28/89 
4,816,075 07/183,291 3/28/89 4,816,532 07/171,129 3/28/89 
4,816,079 06/934,898 3/28/89 4,816,535 06/946,742 3/28/89 
4,816,087 07/036,735 3/28/89 4,816,546 07/065,533 3/28/89 
4,816,107 07/096,189 3/28/89 4,816,573 06/801 ,579 3/28/89 
4,816,111 06/78 1,825 3/28/89 4,816,582 07/111,480 3/28/89 
4,816,139 07/204,998 3/28/89 4,816,583 07/130,393 3/28/89 
4,816,143 07/040,576 3/28/89 4,816,585 07/105,356 3/28/89 
4,816,145 06/796, 168 3/28/89 4,816,588 07/085,916 3/28/89 
4,816,146 07/184,440 3/28/89 4,816,595 06/918,138 3/28/89 
4,816,148 07/109,205 3/28/89 4,816,596 06/845,586 3/28/89 
4,816,155 06/885,283 3/28/89 4,816,597 06/946,683 3/28/89 
4,816,161 07/127,021 3/28/89 4,816,602 07/057,203 3/28/89 
4,816,190 07/179,567 3/28/89 4,816,605 06/905,687 3/28/89 
4,816,195 06/941,895 3/28/89 4,816,614 07/005,506 3/28/89 
4,816,199 06/926,754 3/28/89 4,816,616 07/131,183 3/28/89 
4,816,204 06/934,052 3/28/89 4,816,618 06/921,792 3/28/89 
4,816,205 07/130,591 3/28/89 4,816,621 07/125,475 3/28/89 
4,816,209 06/890,834 3/28/89 4,816,622 07/161,788 3/28/89 
4,816,210 07/081,088 3/28/89 4,816,643 07/023,934 3/28/89 
4,816,212 07/005,583 3/28/89 4,816,646 07/170,903 3/28/89 
4,816,213 07/092,850 3/28/89 4,816,648 07/056,811 3/28/89 
4,816,216 06/803,021 3/28/89 4,816,650 07/065,319 3/28/89 
4,816,219 07/061,220 3/28/89 4,816,655 06/939,651 3/28/89 
4,816,222 07/044,995 3/28/89 4,816,657 06/577,861 3/28/89 
4,816,232 06/912,763 3/28/89 4,816,664 06/921,487 3/28/89 
4,816,235 07/017,909 3/28/89 4,816,666 07/061 ,307 3/28/89 
4,816,239 07/118,941 3/28/89 4,816,669 07/064,306 3/28/89 
4,816,247 06/774,762 3/28/89 4,816,672 07/064,061 3/28/89 
4,816,253 06/807,170 3/28/89 4,816,683 07/023,198 3/28/89 
4,816,264 06/87 1,643 3/28/89 4,816,684 07/089,646 3/28/89 
4,816,277 06/910,003 3/28/89 4,816,693 07/088, 138 3/28/89 
4,816,287 06/771,281 3/28/89 4,816,697 07/011,305 3/28/89 
4,816,302 07/140,637 3/28/89 4,816,698 07/122,216 3/28/89 
4,816,311 07/120,731 3/28/89 4,816,703 06/764,914 3/28/89 
4,816,319 07/127,037 3/28/89 4,816,707 06/761,772 3/28/89 
4,816,320 06/874,641 3/28/89 4,816,728 06/923,150 3/28/89 
4,816,329 07/014,761 3/28/89 4,816,729 06/880,609 3/28/89 
4,816,330 07/089,426 3/28/89 4,816,731 07/091,572 3/28/89 
4,816,331 07/000,220 3/28/89 4,816,738 07/255,472 3/28/89 
4,816,345 07/010,728 3/28/89 4,816,743 07/136,096 3/28/89 
4,816,352 06/622,785 3/28/89 4,816,746 07/149,494 3/28/89 
4,816,354 07/165,975 3/28/89 4,816,751 07/074,050 3/28/89 
4,816,356 07/117,869 3/28/89 4,816,762 07/028,938 3/28/89 
4,816,357 07/125,193 3/28/89 4,816,763 07/124,107 3/28/89 
4,816,359 07/024,266 3/28/89 4,816,777 07/190,732 3/28/89 
4,816,360 06/940,050 3/28/89 4,816,786 06/551,284 3/28/89 
4,816,368 07/012,522 3/28/89 4,816,787 07/152,206 3/28/89 
4,816,371 07/09 1,636 3/28/89 4,816,803 07/161,153 3/28/89 
4,816,372 07/095,904 3/28/89 4,816,805 07/009,725 3/28/89 
4,816,377 07/142,050 3/28/89 4,816,807 07/157,810 3/28/89 
4,816,379 06/725,151 3/28/89 4,816,810 07/090,815 3/28/89 
4,816,395 06/811,552 3/28/89 4,816,829 07/044,238 3/28/89 
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4,817,328 06/943,684 4/04/89 
4,816,830 07/095,683 3/28/89 4,817,333 07/053,153 4/04/89 
4,816,896 07/150,868 3/28/89 4,817,338 06/917,403 4/04/89 
4,816,906 07/090,875 3/28/89 4,817,339 06/924,364 4/04/89 
4,816,919 06/329,528 3/28/89 4,817,344 07/126,835 4/04/89 
4,816,920 06/932,924 3/28/89 4,817,345 06/398,596 4/04/89 
4,816,927 07/117,128 3/28/89 4,817,346 07/139,009 4/04/89 
4,816,938 07/077,588 3/28/89 4,817,348 07/063,674 4/04/89 
4,816,951 06/923,795 3/28/89 4,817,349 06/353,148 4/04/89 
4,816,953 07/203,561 3/28/89 4,817,353 07/113,607 4/04/89 
4,816,954 07/082,683 3/28/89 4,817,358 06/5 14,433 4/04/89 
4,816,970 06/918,276 3/28/89 4,817,360 07/047,024 4/04/89 
4,816,972 07/201,806 3/28/89 4,817,368 07/106,438 4/04/89 
4,816,979 07/045,851 3/28/89 4,817,369 07/035,028 4/04/89 
4,816,980 07/203,68! 3/28/89 4,817,370 07/087,075 4/04/89 
4,816,982 07/123,720 3/28/89 4,817,372 07/149,998 4/04/89 
4,816,987 07/037,414 3/28/89 4,817,373 07/033,341 4/04/89 
4,816,994 06/678, 193 3/28/89 4,817,394 07/151,565 4/04/89 
4,816,998 06/45 1,509 3/28/89 4,817,401 07/059,098 4/04/89 
4,817,009 07/087 ,263 3/28/89 4,817,403 07/070,303 4/04/89 
4,817,020 07/064,644 3/28/89 4,817,406 07/082,619 4/04/89 
4,817,028 06/935,996 3/28/89 4,817,412 07/111,855 4/04/89 
4,817,039 06/833,158 3/28/89 4,817,419 07/082,050 4/04/89 
4,817,040 07/027,335 3/28/89 4,817,420 07/113,354 4/04/89 
4,817,041 07/116,347 ; 3/28/89 4,817,422 07/107,675 4/04/89 
4,817,044 07/056,070 3/28/89 4,817,423 07/137,409 4/04/89 
4,817,045 06/692,270 3/28/89 4,817,436 07/116,378 4/04/89 
4,817,064 06/921,052 3/28/89 4,817,441 07/188,914 4/04/89 
4,817,087 06/930,450 3/28/89 4,817,449 07/080,608 4/04/89 
4,817,099 07/094,422 3/28/89 4,817,452 07/218,467 4/04/89 
4,817,120 07/164,461 3/28/89 4,817,459 07/137,590 4/04/89 
4,817,134 07/106,569 3/28/89 4,817,460 07/128,308 4/04/89 
4,817,136 07/086,935 3/28/89 4,817,465 06/946,416 4/04/89 
4,817,137 07/126,877 3/28/89 4,817,470 07/189,956 4/04/89 
4,817,145 06/918,884 3/28/89 4,817,476 07/171,112 4/04/89 
4,817,167 07/073,613 3/28/89 4,817,477 06/944,467 4/04/89 
4,817,168 07/027,171 3/28/89 4,817,478 07/105,429 4/04/89 
4,817,170 06/824,085 3/28/89 4,817,479 07/142,829 4/04/89 
4,817,175 07/048,488 3/28/89 4,817,480 07/083,212 4/04/89 
4,817,181 07/170,081 3/28/89 4,817,481 07/169,175 4/04/89 
4,817,182 07/045,987 3/28/89 4,817,482 07/031,377 4/04/89 
4,817,204 07/008,488 3/28/89 4,817,488 07/207,167 4/04/89 
4,817,212 07/073,566 4/04/89 4,817,489 07/087 ,503 4/04/89 
4,817,216 07/194,977 4/04/89 4,817,491 07/225,714 4/04/89 
4,817,218 07/162,144 4/04/89 4,817,507 07/093,545 4/04/89 
4,817,220 07/088,541 4/04/89 4,817,511 07/103,509 4/04/89 
4,817,224 07/241,455 4/04/89 4,817,512 06/931,052 4/04/89 
4,817,226 07/183,936 4/04/89 4,817,514 07/000,455 4/04/89 
4,817,228 07/153,216 4/04/89 4,817,518 06/766,640 4/04/89 
4,817,231 06/852,563 4/04/89 4,817,528 06/888,741 4/04/89 
4,817,234 07/223,562 4/04/89 4,817,529 07/063,010 4/04/89 
4,817,237 07/188,893 4/04/89 4,817,534 07/036,869 4/04/89 
4,817,240 06/501 ,006 4/04/89 4,817,538 06/668 ,961 4/04/89 
4,817,241 07/137,412 4/04/89 4,817,541 07/177,166 4/04/89 
4,817,245 06/892,760 4/04/89 4,817,548 07/081,806 4/04/89 
4,817,249 07/165,495 4/04/89 4,817,551 07/064,511 4/04/89 
4,817,253 07/110,920 4/04/89 4,817,557 07/092,967 4/04/89 
4,817,262 07/080,863 4/04/89 4,817,560 07/138,571 4/04/89 
4,817,272 07/087,009 4/04/89 4,817,562 07/000,327 4/04/89 
4,817,274 07/154,285 4/04/89 4,817,567 07/139,469 4/04/89 
4,817,285 07/033,689 4/04/89 4,817,575 07/140,182 4/04/89 
4,817,287 07/020,360 4/04/89 4,817,579 07/149,481 4/04/89 
4,817,292 07/029,061 4/04/89 4,817,580 07/202,327 4/04/89 
4,817,294 07/105,360 4/04/89 4,817,590 07/037,391 4/04/89 
4,817,296 07/117,674 4/04/89 4,817,594 07/002,665 4/04/89 
4,817,300 07/142,788 4/04/89 4,817,602 06/822,376 4/04/89 
4,817,302 07/183,002 4/04/89 4,817,612 07/196,780 4/04/89 
4,817,305 07/126,179 4/04/89 4,817,639 07/073,271 4/04/89 
4,817,307 07/210,365 4/04/89 4,817,642 07/129,243 4/04/89 
4,817,311 07/133,961 4/04/89 4,817,643 07/079,359 4/04/89 
4,817,313 07/237,835 4/04/89 4,817,646 07/080,061 4/04/89 
4,817,315 07/052,575 4/04/89 4,817,647 07/115,394 4/04/89 
4,817,316 07/051,296 4/04/89 4,817,650 07/140,640 4/04/89 
4,817,318 07/030,119 4/04/89 4,817,654 07/208,762 4/04/89 
4,817,320 07/066,385 4/04/89 4,817,657 07/171,266 4/04/89 
4,817,322 07/094,414 4/04/89 4,817,659 07/134,784 4/04/89 
4,817,323 07/029,085 4/04/89 4,817,660 07/186,411 4/04/89 
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4,817,964 06/779,983 4/04/89 
4,817,662 07/067,710 4/04/89 4,817,968 07/049,466 4/04/89 
4,817,663 07/183,764 4/04/89 4,817,975 06/608,409 4/04/89 
4,817,664 07/187,914 4/04/89 4,817,977 07/088,794 4/04/89 
4,817,665 07/145,419 4/04/89 4,817,980 07/001,053 4/04/89 
4,817,670 07/171,478 4/04/89 4,817,982 07/124,830 4/04/89 
4,817,680 07/146,263 4/04/89 4,817,983 07/119,860 4/04/89 
4,817,681 07/117,694 4/04/89 4,817,992 06/916,792 4/04/89 
4,817,687 07/030,571 4/04/89 4,817,997 07/066,866 4/04/89 
4,817,692 07/238,147 4/04/89 4,818,002 06/936,307 4/04/89 
4,817,693 07/186,800 4/04/89 4,818,006 07/131,452 4/04/89 
4,817,696 07/044,303 4/04/89 4,818,007 07/058,824 4/04/89 
4,817,700 07/026,057 4/04/89 4,818,009 07/100,542 4/04/89 
4,817,714 07/085,667 4/04/89 4,818,014 07/095,351 4/04/89 
4,817,717 07/138,175 4/04/89 4,818,019 07/012,571 4/04/89 
4,817,719 06/890,679 4/04/89 4,818,020 07/047,201 4/04/89 
4,817,720 07/242,240 4/04/89 4,818,022 06/937,422 4/04/89 
4,817,721 07/132,849 4/04/89 4,818,025 06/931,199 4/04/89 
4,817,729 07/156,214 4/04/89 4,818,029 06/930,469 4/04/89 
4,817,735 06/618,942 4/04/89 4,818,033 07/078,777 4/04/89 
4,817,739 07/053,357 4/04/89 4,818,039 07/104,192 4/04/89 
4,817,749 07/061 ,530 4/04/89 4,818,040 07/147,405 4/04/89 
4,817,756 07/078,560 4/04/89 4,818,050 07/114,906 4/04/89 
4,817,757 07/195,227 4/04/89 4,818,052 07/043,263 4/04/89 
4,817,758 07/157,042 4/04/89 4,818,057 07/119,720 4/04/89 
4,817,759 07/184,003 4/04/89 4,818,076 07/060,810 4/04/89 
4,817,762 07/119,035 4/04/89 4,818,088 07/150,829 4/04/89 
4,817,763 07/153,100 4/04/89 4,818,093 07/097,745 4/04/89 
4,817,766 07/166,737 4/04/89 4,818,094 07/066,896 4/04/89 
4,817,768 07/161,712 4/04/89 4,818,095 06/876,891 4/04/89 
4,817,769 07/130,218 4/04/89 4,818,098 06/861,492 4/04/89 
4,817,772 07/115,889 4/04/89 4,818,101 06/936,844 4/04/89 
4,817,781 07/128,123 4/04/89 4,818,104 07/104,464 4/04/89 
4,817,790 07/025,074 4/04/89 4,818,106 07/047,021 4/04/89 
4,817,793 07/088,749 4/04/89 4,818,112 06/899,398 4/04/89 
4,817,798 07/145,570 4/04/89 4,818,114 07/061,431 4/04/89 
4,817,801 07/022,909 4/04/89 4,818,120 07/075,516 4/04/89 
4,817,803 07/152,439 4/04/89 4,818,122 07/086,693 4/04/89 
4,817,815 07/177,992 4/04/89 4,818,123 07/084,272 4/04/89 
4,817,822 07/042,431 4/04/89 4,818,124 07/165,632 4/04/89 
4,817,830 06/925,609 4/04/89 4,818,128 06/866,316 4/04/89 
4,817,835 07/090,373 4/04/89 4,818,133 06/863,715 4/04/89 
4,817,836 07/210,320 4/04/89 4,818,135 06/699,219 4/04/89 
4,817,837 07/092,668 4/04/89 4,818,137 07/128,725 4/04/89 
4,817,839 07/014,662 4/04/89 4,818,144 06/930,424 4/04/89 
4,817,840 07/125,329 4/04/89 4,818,154 07/072,866 4/04/89 
4,817,847 07/143,163 4/04/89 4,818,155 07/152,247 4/04/89 
4,817,853 06/936,640 4/04/89 4,818,160 07/054,956 4/04/89 
4,817,854 07/136,255 4/04/89 4,818,167 06/943,853 4/04/89 
4,817,861 07/137,689 4/04/89 4,818,176 07/178,481 4/04/89 
4,817,866 07/098,594 4/04/89 4,818,178 07/117,202 4/04/89 
4,817,874 06/794,234 4/04/89 4,818,180 07/167,477 4/04/89 
4,817,875 07/099, 102 4/04/89 4,818,181 07/143,381 4/04/89 
4,817,879 07/095,154 4/04/89 4,818,187 06/865,369 4/04/89 
4,817,882 07/105,124 4/04/89 4,818,188 07/135,736 4/04/89 
4,817,885 07/143,852 4/04/89 4,818,205 07/251,302 4/04/89 
4,817,889 07/169, 142 4/04/89 4,818,206 07/105,259 4/04/89 
4,817,893 07/046,428 4/04/89 4,818,208 07/167,494 4/04/89 
4,817,894 07/162,842 4/04/89 4,818,210 07/210,069 4/04/89 
4,817,895 07/110,060 4/04/89 4,818,213 06/916,002 4/04/89 
4,817,897 07/011,584 4/04/89 4,818,214 07/187,527 4/04/89 
4,817,898 07/048,028 4/04/89 4,818,215 07/169,243 4/04/89 
4,817,899 07/082,799 4/04/89 4,818,216 07/209,181 4/04/89 
4,817,902 07/042,000 4/04/89 4,818,221 07/049,219 4/04/89 
4,817,903 07/117,068 4/04/89 4,818,232 07/125,645 4/04/89 
4,817,910 07/077,720 4/04/89 4,818,233 07/015,400 4/04/89 
4,817,917 06/396,679 4/04/89 4,818,234 06/878,232 4/04/89 
4,817,923 07/078,015 4/04/89 4,818,237 07/091,973 4/04/89 
4,817,929 07/138,580 4/04/89 4,818,242 06/935,836 4/04/89 
4,817,940 06/848,215 4/04/89 4,818,243 07/050,436 4/04/89 
4,817,942 07/010,978 4/04/89 4,818,246 07/097 ,269 4/04/89 
4,817,943 07/087,591 4/04/89 4,818,249 07/137,587 4/04/89 
4,817,946 07/043,352 4/04/89 4,818,259 07/144,968 4/04/89 
4,817,952 06/939,045 4/04/89 4,818,271 06/793,371 4/04/89 
4,817,956 07/024,148 4/04/89 4,818,276 06/763,855 4/04/89 
4,817,957 07/101,414 4/04/89 4,818,277 06/395,782 4/04/89 
4,817,959 07/086,773 4/04/89 4,818,281 07/127,211 4/04/89 
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4,818,815 06/886,500 4/04/89 
4,818,282 07/096,813 4/04/89 4,818,822 07/116,904 4/04/89 
4,818,283 07/109,273 4/04/89 4,818,823 07/070,343 4/04/89 
4,818,298 07/056,486 4/04/89 4,818,826 07/089,670 4/04/89 
4,818,305 06/607,732 4/04/89 4,818,834 07/171,040 4/04/89 
4,818,309 07/020,987 4/04/89 4,818,839 07/093,082 4/04/89 
4,818,314 06/906,655 4/04/89 4,818,841 07/173,366 4/04/89 
4,818,319 06/837,833 4/04/89 4,818,844 06/939,041 4/04/89 
4,818,334 07/168,465 4/04/89 4,818,851 06/934,665 4/04/89 
4,818,343 07/038,950 4/04/89 4,818,868 07/154,713 4/04/89 
4,818,345 07/030,862° 4/04/89 4,818,871 07/05 1,330 4/04/89 
4,818,350 06/902,024 4/04/89 4,818,877 07/018,532 4/04/89 
4,818,354 07/151,882 4/04/89 4,818,878 07/123,148 4/04/89 
4,818,358 07/119,629 4/04/89 4,818,881 07/051,872 4/04/89 
4,818,364 07/037,361 4/04/89 4,818,883 07/133,569 4/04/89 
4,818,367 06/851,835 4/04/89 4,818,895 07/120,632 4/04/89 
4,818,369 07/140,873 4/04/89 4,818,898 06/905,097 4/04/89 
4,818,380 07/185,359 4/04/89 4,818,899 06/937 ,234 4/04/89 
4,818,382 06/750,260 4/04/89 4,818,905 06/808,629 4/04/89 
4,818,383 07/115,826 4/04/89 4,818,918 07/041,154 4/04/89 
4,818,385 07/091,595 4/04/89 4,818,923 07/008,767 4/04/89 
4,818,391 06/536,816 4/04/89 4,818,924 07/080,393 4/04/89 
4,818,397 06/944,959 4/04/89 4,818,925 07/116,714 4/04/89 
4,818,398 07/135,389 4/04/89 4,818,936 06/932,509 4/04/89 
4,818,400 07/132,173 4/04/89 4,818,938 07/160,913 4/04/89 
4,818,401 07/220,154 4/04/89 4,818,945 06/855,073 4/04/89 
4,818,405 07/144,818 4/04/89 4,818,951 07/180,003 4/04/89 
4,818,407 06/842,982 4/04/89 4,818,953 07/178,565 4/04/89 
4,818,432 07/042,805 4/04/89 4,818,962 06/900,483 4/04/89 
4,818,437 06/757,029 4/04/89 4,818,971 07/160,253 4/04/89 
4,818,438 06/757,085 4/04/89 4,818,974 07/013,244 4/04/89 
4,818,442 06/658,926 4/04/89 4,818,975 07/171,352 4/04/89 
4,818,446 07/113,972 4/04/89 4,818,982 07/084,202 4/04/89 
4,818,456 07/088,536 4/04/89 4,818,997 07/002,424 4/04/89 
4,818,461 06/895 ,206 4/04/89 4,819,006 06/860,989 4/04/89 
4,818,469 06/923,629 4/04/89 4,819,009 07/068,420 4/04/89 
4,818,476 07/160,452 4/04/89 4,819,042 06/546,996 4/04/89 
4,818,480 07/204,327 4/04/89 4,819,045 07/097,273 4/04/89 
4,818,489 06/935,611 4/04/89 4,819,050 07/146,321 4/04/89 
4,818,492 07/028,705 4/04/89 4,819,053 07/039,973 4/04/89 
4,818,501 07/066,830 4/04/89 4,819,067 07/048,476 4/04/89 
4,818,503 07/096,245 4/04/89 4,819,095 07/057,256 4/04/89 
4,818,504 07/187,344 4/04/89 4,819,104 06/909,218 4/04/89 
4,818,532 06/922,375 4/04/89 4,819,127 07/212,787 4/04/89 
4,818,539 07/161,698 4/04/89 4,819,129 07/191,133 4/04/89 
4,818,543 07/109,259 4/04/89 4,819,135 07/168,922 4/04/89 
4,818,546 07/069,871 4/04/89 4,819,139 07/140,585 4/04/89 
4,818,554 07/046,695 4/04/89 4,819,176 07/011,619 4/04/89 
4,818,565 07/165,411 4/04/89 4,819,193 06/799,722 4/04/89 
4,818,570 07/083,854 4/04/89 4,819,199 07/042,156 4/04/89 
4,818,571 07/093 ,565 4/04/89 4,819,217 07/239,866 4/04/89 
4,818,573 07/102,293 4/04/89 4,819,232 06/941,991 4/04/89 
4,818,602 07/095,576 4/04/89 4,819,248 07/193,618 4/04/89 
4,818,603 07/119,565 4/04/89 4,819,249 06/946,942 4/04/89 
4,818,613 07/185,285 4/04/89 4,819,254 07/005,222 4/04/89 
4,818,616 06/864,264 4/04/89 4,819,258 07/085,457 4/04/89 
4,818,623 06/935,724 4/04/89 4,819,259 06/909, 130 4/04/89 
4,818,629 06/769,263 4/04/89 4,819,261 07/209,612 4/04/89 
4,818,645 07/126,326 4/04/89 4,819,262 07/113,750 4/04/89 
4,818,647 07/028,169 4/04/89 4,819,265 07/216,192 4/04/89 
4,818,670 07/015,285 4/04/89 4,819,266 07/007,500 4/04/89 
4,818,685 07/013,745 4/04/89 4,819,273 07/007,945 4/04/89 
4,818,686 06/907,003 4/04/89 4,819,275 07/122,175 4/11/89 
4,818,712 07/107,626 4/04/89 4,819,276 07/030,374 4/11/89 
4,818,722 07/054,237 4/04/89 4,819,278 07/163,306 4/11/89 
4,818,724 07/068 ,645 4/04/89 4,819,282 07/129,811 4/11/89 
4,818,732 07/027,765 4/04/89 4,819,284 07/134,855 4/11/89 
4,818,741 06/934,168 4/04/89 4,819,286 07/158,787 4/11/89 
4,818,745 07/094,468 4/04/89 4,819,287 07/156,603 4/11/89 
4,818,747 07/169,536 4/04/89 4,819,288 07/081,225 4/11/89 
4,818,754 07/039,540 4/04/89 4,819,289 07/129,146 4/11/89 
4,818,762 06/8 15,692 4/04/89 4,819,290 07/200,610 4/11/89 
4,818,765 07/013,164 4/04/89 4,819,291 07/119,729 4/11/89 
4,818,766 07/075,156 4/04/89 4,819,292 07/106,814 4/11/89 
4,818,767 06/548,181 4/04/89 4,819,294 07/022,680 4/11/89 
4,818,770 06/921,543 4/04/89 4,819,307 07/042,944 4/11/89 
4,818,780 07/185,538 4/04/89 4,819,308 07/167,517 4/11/89 
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4,819,544 06/562,842 4/11/89 
4,819,317 07/114,876 4/11/89 4,819,554 07/090,649 4/11/89 
4,819,321 07/086,650 4/11/89 4,819,563 06/737,570 4/11/89 
4,819,326 07/207,197 4/11/89 4,819,566 07/063,774 4/11/89 
4,819,329 07/094,569 4/11/89 4,819,568 07/132,454 4/11/89 
4,819,335 07/094,715 4/11/89 4,819,569 07/158,204 4/11/89 
4,819,336 07/004,954 4/11/89 4,819,570 07/122,643 4/11/89 
4,819,337 07/129,131 4/11/89 4,819,574 07/040,994 4/11/89 
4,819,338 07/026,141 4/11/89 4,819,575 07/047,465 4/11/89 
4,819,341 06/920,261 4/11/89 4,819,576 07/146,103 4/11/89 
4,819,343 07/01 1,486 4/11/89 4,819,580 07/001 ,872 4/11/89 
4,819,344 07/132,277 4/11/89 4,819,581 07/096,372 4/11/89 
4,819,347 07/144,959 4/11/89 4,819,582 07/112,514 4/11/89 
4,819,348 07/085,949 4/11/89 4,819,583 06/917,892 4/11/89 
4,819,351 07/041,739 4/11/89 4,819,605 07/173,364 4/11/89 
4,819,353 07/079 ,956 4/11/89 4,819,607 07/106,207 4/11/89 
4,819,354 07/044,291 4/11/89 4,819,610 06/945,521 4/11/89 
4,819,355 07/078,531 4/11/89 4,819,613 07/173,143 4/11/89 
4,819,356 07/077,133 4/11/89 4,819,614 07/213,109 4/11/89 
4,819,359 07/145,414 4/11/89 4,819,615 07/055,225 4/11/89 
4,819,362 07/146,198 4/11/89 4,819,622 07/070,344 4/11/89 
4,819,365 07/055,634 4/11/89 4,819,627 07/157,841 4/11/89 
4,819,367 07/072,368 4/11/89 4,819,640 06/9 14,164 4/11/89 
4,819,369 07/000,638 4/11/89 4,819,641 07/115,448 4/11/89 
4,819,372 07/212,103 4/11/89 4,819,642 07/078,175 4/11/89 
4,819,373 06/516,401 4/11/89 4,819,654 06/908,604 4/11/89 
4,819,376 07/110,168 4/11/89 4,819,656 06/728,770 4/11/89 
4,819,379 07/022,752 4/11/89 4,819,657 07/060,974 4/11/89 
4,819,385 07/074,556 4/11/89 4,819,663 07/115,464 4/11/89 
4,819,387 07/133,863 4/11/89 4,819,667 07/080,08 1 4/11/89 
4,819,388 07/115,991 4/11/89 4,819,683 07/150,341 4/11/89 
4,819,389 07/101,524 4/11/89 4,819,684 07/029,749 4/11/89 
4,819,390 06/800,131 : 4/11/89 4,819,686 07/071,581 4/11/89 
4,819,393 07/122,547 4/11/89 4,819,702 07/084,171 4/11/89 
4,819,396 06/938,441 4/11/89 4,819,716 07/039,444 j 4/11/89 
4,819,398 07/123,240 4/11/89 4,819,717 06/85 1,622 4/11/89 
4,819,402 07/142,529 4/11/89 4,819,718 06/85 1,624 4/11/89 
4,819,405 07/066,541 4/11/89 4,819,723 07/036,933 4/11/89 
4,819,408 06/935,989 4/11/89 4,819,731 07/067 ,404 4/11/89 
4,819,412 07/144,264 4/11/89 4,819,735 07/165,590 4/11/89 
4,819,416 07/156,597 4/11/89 4,819,738 06/889,710 4/11/89 
4,819,418 07/102,040 4/11/89 4,819,739 06/646,740 4/11/89 
4,819,421 07/185,687 4/11/89 4,819,741 06/243,915 4/11/89 
4,819,423 07/158,896 4/11/89 4,819,743 07/052,838 4/11/89 
4,819,424 07/097, 103 4/11/89 4,819,744 07/182,875 4/11/89 
4,819,431 06/908,764 4/11/89 4,819,745 07/008,963 4/11/89 
4,819,433 06/502,913 4/11/89 4,819,747 07/077,612 4/11/89 
4,819,437 07/197,505 4/11/89 4,819,751 07/109,761 4/11/89 
4,819,438 06/452,465 4/11/89 4,819,755 07/167,600 4/11/89 
4,819,441 07/020,259 4/11/89 4,819,756 06/917,426 4/11/89 
4,819,448 07/095 ,552 4/11/89 4,819,757 07/134,076 4/11/89 
4,819,450 07/056,173 4/11/89 4,819,761 07/141,779 4/11/89 
4,819,455 07/190,972 4/11/89 4,819,764 07/064,876 4/11/89 
4,819,457 07/122,222 4/11/89 4,819,774 07/140,466 4/11/89 
4,819,461 07/207,191 4/11/89 4,819,779 07/036,016 4/11/89 
4,819,462 07/047,198 4/11/89 4,819,783 06/890,298 4/11/89 
4,819,463 07/125,140 4/11/89 4,819,787 06/749,118 4/11/89 
4,819,473 07/124,943 4/11/89 4,819,791 07/220,903 4/11/89 
4,819,480 07/148,030 4/11/89 4,819,793 07/108,072 4/11/89 
4,819,484 07/201,011 4/11/89 4,819,794 07/156,211 4/11/89 
4,819,485 06/869,135 4/11/89 4,819,795 07/144,480 4/11/89 
4,819,492 07/081 ,127 4/11/89 4,819,800 07/179,207 4/11/89 
4,819,494 07/213,126 4/11/89 4,819,801 07/141,720 4/11/89 
4,819,497 07/028,339 4/11/89 4,819,812 07/215,343 4/11/89 
4,819,502 06/924,552 4/11/89 4,819,814 07/114,597 4/11/89 
4,819,511 07/044,912 4/11/89 4,819,816 07/156,764 4/11/89 
4,819,515 07/067,523 4/11/89 4,819,817 07/129,590 4/11/89 
4,819,517 07/215,050 4/11/89 4,819,819 07/173,805 4/11/89 
4,819,518 07/146,697 4/11/89 4,819,826 07/109,153 4/11/89 
4,819,520 07/041 ,682 4/11/89 4,819,833 07/148,032 4/11/89 
4,819,523 07/042,820 4/11/89 4,819,840 07/072,088 4/11/89 
4,819,528 07/128,334 4/11/89 4,819,844 07/018,742 4/11/89 
4,819,529 06/929,890 4/11/89 4,819,846 07/051,408 4/11/89 
4,819,530 07/049 ,608 4/11/89 4,819,847 07/037,989 4/11/89 
4,819,531 07/107,024 4/11/89 4,819,849 07/137,260 4/11/89 
4,819,537 07/054,069 4/11/89 4,819,851 07/066,215 4/11/89 
4,819,541 06/837 ,596 4/11/89 4,819,854 06/937,561 4/11/89 
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4,820,187 07/108,946 4/11/89 
4,819,855 07/190,643 4/11/89 4,820,197 07/130,140 4/11/89 
4,819,862 06/859,660 4/11/89 4,820,208 07/155,582 4/11/89 
4,819,868 07/171,818 4/11/89 4,820,219 06/679,482 4/11/89 
4,819,870 06/703,696 4/11/89 4,820,229 07/015,439 4/11/89 
4,819,874 07/078,526 4/11/89 4,820,234 07/107,677 4/11/89 
4,819,875 07/064,851 4/11/89 4,820,246 07/099,174 4/11/89 
4,819,882 07/141,438 4/11/89 4,820,252 07/195,915 4/11/89 
4,819,883 07/076,310 4/11/89 4,820,254 07/172,189 4/11/89 
4,819,888 07/008,552 4/11/89 4,820,257 07/192,257 4/11/89 
4,819,893 07/109,438 4/11/89 4,820,258 07/030,260 4/11/89 
4,819,896 06/823,612 4/11/89 4,820,259 07/055,950 4/11/89 
4,819,900 07/241,490 4/11/89 4,820,260 07/118,763 4/11/89 
4,819,903 07/217,954 4/11/89 4,820,266 07/149,159 4/11/89 
4,819,904 07/113,164 4/11/89 4,820,270 07/082,284 4/11/89 
4,819,917 07/183,150 4/11/89 4,820,272 07/092,047 4/11/89 
4,819,918 07/144,568 4/11/89 4,820,273 07/162,766 4/11/89 
4,819,924 07/133,658 4/11/89 4,820,281 07/052,470 4/11/89 
4,819,928 07/099,275 4/11/89 4,820,284 07/041,297 4/11/89 
4,819,936 07/152,468 4/11/89 4,820,286 07/048,884 4/11/89 
4,819,937 07/217,944 4/11/89 4,820,290 07/096,488 4/11/89 
4,819,938 07/079,041 4/11/89 4,820,291 07/075,607 4/11/89 
4,819,940 07/179,072 4/11/89 4,820,293 06/525,046 4/11/89 
4,819,942 07/104,978 4/11/89 4,820,296 06/723,168 4/11/89 
4,819,947 07/151,497 4/11/89 4,820,310 07/146,535 4/11/89 
4,819,948 06/528,598 4/11/89 4,820,312 07/090, 162 4/11/89 
4,819,950 07/121,282 4/11/89 4,820,319 07/191,567 4/11/89 
4,819,962 07/129,215 4/11/89 4,820,330 07/079,418 4/11/89 
4,819,965 07/103,950 4/11/89 4,820,332 06/925,034 4/11/89 
4,819,966 07/119,242 4/11/89 4,820,335 06/867,813 4/11/89 
4,819,972 07/045,206 4/11/89 4,820,336 07/001,335 4/11/89 
4,819,977 07/088,660 4/11/89 4,820,343 06/736,077 4/11/89 
4,819,979 07/129,523 4/11/89 4,820,345 07/002,064 4/11/89 
4,819,984 07/112,420 4/11/89 4,820,359 07/024,941 4/11/89 
4,819,985 06/938,818 4/11/89 4,820,360 07/128,839 4/11/89 
4,819,988 07/068,927 4/11/89 4,820,365 07/102,626 4/11/89 
4,819,990 07/115,886 4/11/89 4,820,370 06/941 ,030 4/11/89 
4,819,995 07/141,795 4/11/89 4,820,380 06/795,259 4/11/89 
4,820,003 07/178,608 4/11/89 4,820,381 07/112,326 4/11/89 
4,820,004 06/880,579 4/11/89 4,820,392 07/135,881 4/11/89 
4,820,006 06/493,041 4/11/89 4,820,407 07/042,469 4/11/89 
4,820,013 07/118,845 4/11/89 4,820,411 06/773,450 4/11/89 
4,820,025 07/002,193 4/11/89 4,820,415 07/040,912 4/11/89 
4,820,029 07/090,223 4/11/89 4,820,419 07/125,144 4/11/89 
4,820,030 06/759,807 4/11/89 4,820,424 07/078,033 4/11/89 
4,820,033 07/137,209 4/11/89 4,820,436 07/019,278 4/11/89 
4,820,036 07/049,138 4/11/89 4,820,440 07/125,724 4/11/89 
4,820,045 06/772,243 4/11/89 4,820,446 07/117,717 4/11/89 
4,820,050 07/043,503 4/11/89 4,820,448 07/093,859 4/11/89 
4,820,053 07/194,942 4/11/89 4,820,451 06/925,442 4/11/89 
4,820,060 07/218,664 4/11/89 4,820,453 07/122,031 4/11/89 
4,820,067 07/059,597 4/11/89 4,820,454 07/108,489 4/11/89 
4,820,073 07/153,344 4/11/89 4,820,455 07/084,890 4/11/89 
4,820,074 07/153,345 4/11/89 4,820,456 07/171,001 4/11/89 
4,820,078 06/946,772 4/11/89 4,820,511 07/089,714 4/11/89 
4,820,080 07/024,775 4/11/89 4,820,513 06/911,265 4/11/89 
4,820,095 07/160,640 4/11/89 4,820,519 07/134,286 4/11/89 
4,820,096 07/095,911 4/11/89 4,820,527 07/159,421 4/11/89 
4,820,101 06/917,363 4/11/89 4,820,542 07/069,147 4/11/89 
4,820,104 06/892,340 4/11/89 4,820,544 07/112,313 4/11/89 
4,820,121 07/219,908 4/11/89 = 4,820,545 06/912,288 4/11/89 
4,820,125 07/142,977 4/11/89 4,820,552 07/064,810 4/11/89 
4,820,131 07/092,155 4/11/89 4,820,553 06/587,794 4/11/89 
4,820,137 07/124,777 4/11/89 4,820,568 07/08 1,260 4/11/89 
4,820,139 06/391,561 4/11/89 4,820,578 07/187,191 4/11/89 
4,820,153 06/927,008 4/11/89 4,820,580 07/180,509 4/11/89 
4,820,154 07/033,522 4/11/89 4,820,583 07/134,072 4/11/89 
4,820,156 06/947,176 4/11/89 4,820,628 06/868,452 4/11/89 
4,820,157 06/943,319 4/11/89 4,820,637 07/025,133 4/11/89 
4,820,158 07/216,321 4/11/89 4,820,657 07/053,475 4/11/89 
4,820,161 07/089,991 4/11/89 4,820,658 07/203,529 4/11/89 
4,820,165 07/209,334 4/11/89 4,820,672 07/192,750 4/11/89 
4,820,167 07/003,076 4/11/89 4,820,676 07/199,744 4/11/89 
4,820,169 06/907 ,696 4/11/89 4,820,688 07/126,080 4/11/89 
4,820,171 07/096,626 4/11/89 4,820,697 06/928 ,434 4/11/89 
4,820,172 07/144,807 4/11/89 4,820,701 07/112,103 4/11/89 
4,820,180 07/204,481 4/11/89 4,820,704 06/754 ,666 4/11/89 
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4,821,319 07/047,586 4/11/89 
4,820,705 07/073,950 4/11/89 4,821,323 07/157,710 4/11/89 
4,820,706 06/822,988 4/11/89 4,821,328 06/922,851 4/11/89 
4,820,707 07/070,967 4/11/89 4,821,342 07/132,583 4/18/89 
4,820,712 06/900,779 4/11/89 4,821,343 07/201,837 4/18/89 
4,820,718 07/098,350 4/11/89 4,821,351 07/088,822 4/18/89 
4,820,725 06/893,133 4/11/89 4,821,353 07/208,171 4/18/89 
4,820,726 07/003,156 4/11/89 4,821,354 07/171,111 4/18/89 
4,820,729 06/248,172 4/11/89 4,821,355 07/123,530 4/18/89 
4,820,736 07/028,371 4/11/89 4,821,358 07/140,752 4/18/89 
4,820,741 07/205,635 4/11/89 4,821,361 07/127,467 4/18/89 
4,820,747 07/241,191 4/11/89 4,821,363 07/097,158 4/18/89 
4,820,750 07/154,828 4/11/89 4,821,369 07/065,369 4/18/89 
4,820,758 07/047 ,364 4/11/89 4,821,372 06/937,947 4/18/89 
4,820,770 07/148,025 4/11/89 4,821,392 07/139,724 4/18/89 
4,820,771 06/856, 164 4/11/89 4,821,397 07/070,251 4/18/89 
4,820,789 07/002,826 4/11/89 4,821,401 07/198,413 4/18/89 
4,820,797 07/194,703 4/11/89 4,821,404 07/082,885 4/18/89 
4,820,798 07/194,709 4/11/89 4,821,405 07/080,049 4/18/89 
4,820,799 07/143,450 4/11/89 4,821,417 07/040,907 4/18/89 
4,820,804 07/040,964 4/11/89 4,821,418 06/671,514 4/18/89 
4,820,806 06/847,405 4/11/89 4,821,422 07/146,606 4/18/89 
4,820,807 07/142,166 4/11/89 4,821,423 07/089,105 4/18/89 
4,820,814 07/040,601 4/11/89 4,821,424 07/226,854 4/18/89 
4,820,818 07/189,009 4/11/89 4,821,429 07/126,863 4/18/89 
4,820,835 06/880,228 4/11/89 4,821,430 07/090,581 4/18/89 
4,820,845 07/032,662 4/11/89 4,821,431 07/192,165 4/18/89 
4,820,846 06/531,020 4/11/89 4,821,432 07/173,570 4/18/89 
4,820,847 07/092,747 4/11/89 4,821,434 07/157,886 4/18/89 
4,820,858 07/169,137 4/11/89 4,821,442 07/109,992 4/18/89 
4,820,879 06/058,480 4/11/89 4,821,445 06/946,791 4/18/89 
4,820,880 07/050,650 4/11/89 4,821,446 07/099,303 4/18/89 
4,820,893 07/189,205 4/11/89 4,821,447 07/192,361 4/18/89 
4,820,896 06/726,095 4/11/89 4,821,449 07/158,831 4/18/89 
4,820,908 07/209,523 4/11/89 4,821,450 07/233,176 4/18/89 
4,820,917 07/135,056 4/11/89 4,821,451 07/080,909 4/18/89 
4,820,920 07/043,905 4/11/89 4,821,452 07/132,601 4/18/89 
4,820,931 07/162,694 4/11/89 4,821,454 07/117,477 4/18/89 
4,820,944 06/924,073 4/11/89 4,821,455 07/080,959 4/18/89 
4,820,945 07/117,673 4/11/89 4,821,457 07/170,931 4/18/89 
4,820,957 07/126,308 4/11/89 4,821,458 07/076,769 4/18/89 
4,820,965 07/029,264 4/11/89 4,821,460 07/056,829 4/18/89 
4,820,970 07/057 ,026 4/11/89 4,821,464 07/195,141 4/18/89 
4,820,973 07/223,697 4/11/89 4,821,469 07/144,304 4/18/89 
4,820,977 06/94 1,646 4/11/89 4,821,471 07/060,925 4/18/89 
4,820,981 07/137,933 4/11/89 4,821,473 07/176,322 4/18/89 
4,820,990 07/107,290 4/11/89 4,821,475 07/093,044 4/18/89 
4,820,996 07/008, 192 4/11/89 4,821,477 07/143,279 4/18/89 
4,821,004 07/133,048 4/11/89 4,821,483 07/215,401 4/18/89 
4,821,019 07/211,082 4/11/89 4,821,484 07/010,203 4/18/89 
4,821,020 06/545,443 4/11/89 4,821,494 07/148,142 4/18/89 
4,821,036 07/147,611 4/11/89 4,821,496 07/058,385 4/18/89 
4,821,041 07/134,428 4/11/89 4,821,499 07/201,331 4/18/89 
4,821,070 07/125,200 4/11/89 4,821,501 07/076,722 4/18/89 
4,821,079 07/111,666 4/11/89 4,821,502 07/049,762 4/18/89 
4,821,117 07/119,905 4/11/89 4,821,506 : 07/105,866 4/18/89 
4,821,118 06/917,007 4/11/89 4,821,520 07/222,743 4/18/89 
4,821,120 06/873,430 4/11/89 4,821,524 07/195,382 4/18/89 
4,821,135 06/844,495 4/11/89 4,821,529 07/125,386 4/18/89 
4,821,157 07/089,651 4/11/89 4,821,538 07/093,788 4/18/89 
4,821,158 07/157,586 4/11/89 4,821,540 07/016,800 4/18/89 
4,821,161 07/134,062 4/11/89 4,821,544 07/059,607 4/18/89 
4,821,186 07/011,757 4/11/89 4,821,545 07/055,454 4/18/89 
4,821,199 07/029,292 4/11/89 4,821,547 07/138,967 4/18/89 
4,821,220 06/891,071 4/11/89 4,821,550 07/114,196 4/18/89 
4,821,221 06/740,207 4/11/89 4,821,564 07/113,782 4/18/89 
4,821,222 06/912,353 4/11/89 4,821,570 07/116,365 4/18/89 
4,821,224 06/926,436 4/11/89 4,821,584 07/168,367 4/18/89 
4,821,250 06/883,629 4/11/89 4,821,587 07/017,737 4/18/89 
4,821,266 07/012,445 4/11/89 4,821,591 07/028,765 4/18/89 
4,821,274 06/887,084 4/11/89 4,821,595 07/130,057 4/18/89 
4,821,279 06/708,953 4/11/89 4,821,600 06/696, 120 4/18/89 
4,821,285 07/132,303 4/11/89 4,821,603 07/071,227 4/18/89 
4,821,298 06/683,429 4/11/89 4,821,607 07/134,192 4/18/89 
4,821,300 07/062,461 4/11/89 4,821,610 07/087,370 4/18/89 
4,821,316 07/104,763 4/11/89 4,821,617 07/09 1,296 4/18/89 
4,821,317 07/096,139 4/11/89 4,821,621 06/932,564 4/18/89 
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4,821,937 07/096,974 4/18/89 
4,821,625 07/145,748 4/18/89 4,821,938 07/125,392 4/18/89 
4,821,629 07/190,248 4/18/89 4,821,940 07/020,117 4/18/89 
4,821,630 07/182,410 4/18/89 4,821,950 07/208,652 4/18/89 
4,821,632 07/094,340 4/18/89 4,821,953 07/250,050 4/18/89 
4,821,633 07/101,147 4/18/89 4,821,954 07/200,046 4/18/89 
4,821,636 07/099,313 4/18/89 4,821,960 07/178,494 4/18/89 
4,821,651 07/058,757 4/18/89 4,821,977 07/150,545 4/18/89 
4,821,652 07/098,559 4/18/89 4,821,981 07/147,066 4/18/89 
4,821,655 07/044,594 4/18/89 4,821,984 07/174,416 4/18/89 
4,821,657 06/445,591 4/18/89 4,821,987 07/161,913 4/18/89 
4,821,660 07/076,381 4/18/89 4,821,988 07/104,509 4/18/89 
4,821,661 07/168,843 4/18/89 4,821,990 07/132,163 4/18/89 
4,821,663 07/051,763 4/18/89 4,822,003 07/056,421 4/18/89 
4,821,665 07/163,171 4/18/89 4,822,006 07/080,346 4/18/89 
4,821,668 07/082,219 4/18/89 4,822,007 06/8 19,591 4/18/89 
4,821,672 07/064,676 4/18/89 4,822,008 07/128,728 4/18/89 
4,821,679 07/123,768 4/18/89 4,822,009 07/151,416 4/18/89 
4,821,680 07/113,751 4/18/89 4,822,020 07/017,479 4/18/89 
4,821,681 07/072,873 4/18/89 4,822,026 06/472,666 4/18/89 
4,821,689 07/154,794 4/18/89 4,822,028 07/215,367 4/18/89 
4,821,695 07/210,212 4/18/89 4,822,029 07/106,720 4/18/89 
4,821,696 07/159,521 4/18/89 4,822,030 07/138,720 4/18/89 
4,821,700 07/219,312 4/18/89 4,822,037 07/058,895 4/18/89 
4,821,705 07/002,999 4/18/89 4,822,039 07/152,675 4/18/89 
4,821,707 07/138,075 4/18/89 4,822,045 07/083,377 4/18/89 
4,821,712 07/174,768 4/18/89 4,822,048 07/072,862 4/18/89 
4,821,714 06/937,679 4/18/89 4,822,049 07/167,820 4/18/89 
4,821,717 07/174,211 4/18/89 4,822,058 07/103,151 4/18/89 
4,821,718 07/109,516 4/18/89 4,822,065 07/080,885 4/18/89 
4,821,721 07/058,263 4/18/89 4,822,067 06/873,869 4/18/89 
4,821,733 07/087,699 4/18/89 4,822,068 07/164,581 4/18/89 
4,821,741 07/104,428 4/18/89 4,822,069 07/171,016 4/18/89 
4,821,747 07/030,800 4/18/89 4,822,071 07/201,140 4/18/89 
4,821,754 06/613,276 4/18/89 4,822,074 07/170,864 4/18/89 
4,821,759 07/155,515 4/18/89 4,822,076 07/126,235 4/18/89 
4,821,773 07/164,562 4/18/89 4,822,078 07/010,130 4/18/89 
4,821,778 07/071,398 4/18/89 4,822,082 07/076,595 4/18/89 
4,821,779 07/113,077 4/18/89 4,822,087 07/132,784 4/18/89 
4,821,783 07/064,845 4/18/89 4,822,089 07/159,784 4/18/89 
4,821,787 07/161,411 4/18/89 4,822,090 07/224,670 4/18/89 
4,821,791 07/157,910 4/18/89 4,822,099 07/175,326 4/18/89 
4,821,793 07/082,279 4/18/89 4,822,103 07/193,540 4/18/89 
4,821,796 07/206,956 4/18/89 4,822,107 07/093,643 4/18/89 
4,821,797 07/175,408 4/18/89 4,822,109 97/005,260 4/18/89 
4,821,799 07/192,670 4/18/89 4,822,111 07/166,864 4/18/89 
4,821,800 07/126,797 4/18/89 4,822,113 07/084,857 4/18/89 
4,821,804 07/186,752 4/18/89 4,822,118 07/152,560 4/18/89 
4,821,820 07/126,915 4/18/89 4,822,119 07/119,545 4/18/89 
4,821,823 07/200,523 4/18/89 4,822,123 06/661,872 4/18/89 
4,821,833 07/057,503 4/18/89 4,822,129 07/140,573 4/18/89 
4,821,842 07/219,023 4/18/89 4,822,134 06/918,746 4/18/89 
4,821,845 07/132,549 4/18/89 4,822,143 07/111,693 4/18/89 
4,821,846 07/047,895 4/18/89 4,822,145 06/863,122 4/18/89 
4,821,855 - 07/072,820 4/18/89 4,822,160 07/204,000 4/18/89 
4,821,859 07/048,595 4/18/89 4,822,161 07/145,148 4/18/89 
4,821,862 07/053,265 4/18/89 4,822,167 06/903,650 4/18/89 
4,821,874 06/68 1,393 4/18/89 4,822,170 07/042,237 4/18/89 
4,821,877 07/035,626 4/18/89 4,822,178 06/633,907 4/18/89 
4,821,878 07/162,236 4/18/89 4,822,184 07/171,133 4/18/89 
4,821,883 07/141,543 4/18/89 4,822,185 07/051,401 4/18/89 
4,821,885 06/937,079 4/18/89 4,822,195 07/058,948 4/18/89 
4,821,889 07/186,407 4/18/89 4,822,196 07/218,083 4/18/89 
4,821,890 07/085,891 4/18/89 4,822,198 07/002,900 4/18/89 
4,821,891 07/154,363 4/18/89 4,822,200 07/127,853 4/18/89 
4,821,892 07/228,197 4/18/89 4,822,202 07/009,050 4/18/89 
4,821,893 07/076,117 4/18/89 4,822,220 07/014,066 4/18/89 
4,821,895 07/001,483 4/18/89 4,822,223 07/100,252 4/18/89 
4,821,904 07/085,737 4/18/89 4,822,226 06/723,793 4/18/89 
4,821,906 07/150,137 4/18/89 4,822,232 07/066,590 4/18/89 
4,821,907 07/205,771 4/18/89 4,822,235 07/018,374 4/18/89 
4,821,910 07/212,866 4/18/89 4,822,236 06/838,730 4/18/89 
4,821,914 07/176,545 4/18/89 4,822,238 07/097,264 4/18/89 
4,821,915 07/023,475 4/18/89 4,822,239 07/062,959 4/18/89 
4,821,930 07/188,486 4/18/89 4,822,239 07/194,088 4/18/89 
4,821,933 07/182,859 4/18/89 4,822,254 07/101,735 4/18/89 
4,821,934 07/049,965 4/18/89 4,822,255 07/037,910 4/18/89 
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4,822,805 07/084,862 4/18/89 
4,822,257 07/101,297 4/18/89 4,822,809 07/120,251 4/18/89 
4,822,260 07/097,941 4/18/89 4,822,810 07/175,380 4/18/89 
4,822,261 07/106,810 4/18/89 4,822,811 07/208,350 4/18/89 
4,822,270 07/047,199 4/18/89 4,822,814 07/026,205 4/18/89 
4,822,276 07/206,089 4/18/89 4,822,825 07/185,575 4/18/89 
4,822,280 07/051,135 4/18/89 4,822,841 07/104,966 4/18/89 
4,822,284 07/223,644 4/18/89 4,822,845 07/037,486 4/18/89 
4,822,288 07/096,680 4/18/89 4,822,849 07/080,776 4/18/89 
4,822,290 07/203,278 4/18/89 4,822,852 07/112,532 4/18/89 
4,822,306 07/132,988 4/18/89 4,822,864 07/241,190 4/18/89 
4,822,310 07/138,144 4/18/89 4,822,866 07/142,930 4/18/89 
4,822,311 07/133,202 4/18/89 4,822,867 07/009,677 4/18/89 
4,822,315 07/108,416 4/18/89 4,822,869 06/907,177 4/18/89 
4,822,316 07/059,633 4/18/89 4,822,872 07/050,105 4/18/89 
4,822,317 07/132,126 4/18/89 4,822,876 06/937,175 4/18/89 
4,822,326 07/065,557 4/18/89 4,822,878 07/197,344 4/18/89 
4,822,333 07/092,384 4/18/89 4,822,897 07/056,897 4/18/89 
4,822,334 06/937,910 4/18/89 4,822,903 06/866,739 4/18/89 
4,822,338 07/092,741 4/18/89 4,822,904 06/808,204 4/18/89 
4,822,342 06/442,631 4/18/89 4,822,905 06/872,070 4/18/89 
4,822,349 06/603,884 4/18/89 4,822,932 07/178,477 4/18/89 
4,822,351 07/030,441 4/18/89 4,822,937 07/198,685 4/18/89 
4,822,355 07/210,165 4/18/89 4,822,938 07/189,877 4/18/89 
4,822,372 07/095,136 4/18/89 4,822,939 07/163,587 4/18/89 
4,822,400 06/855,598 4/18/89 4,822,942 07/214,781 4/18/89 
4,822,401 07/141,016 4/18/89 4,822,945 07/128,342 4/18/89 
4,822,403 06/917,928 4/18/89 4,822,946 07/158,614 4/18/89 
4,822,406 07/105,852 4/18/89 4,822,950 07/125,190 4/18/89 
4,822,409 07/171,989 4/18/89 4,822,952 06/767 ,648 4/18/89 
4,822,410 07/167,326 4/18/89 4,822,953 07/102,307 4/18/89 
4,822,429 06/882,822 4/18/89 4,822,960 07/095,188 4/18/89 
4,822,443 06/939,364 4/18/89 4,822,976 07/089,166 4/18/89 
4,822,446 06/922,406 4/18/89 4,822,980 07/045,114 4/18/89 
4,822,455 07/001,160 4/18/89 4,822,984 06/936,775 4/18/89 
4,822,461 07/062,689 4/18/89 4,823,015 07/239,058 4/18/89 
4,822,472 06/380,238 4/18/89 4,823,030 07/144,588 4/18/89 
4,822,481 07/084,800 4/18/89 4,823,032 07/226,707 4/18/89 
4,822,490 07/174,797 4/18/89 4,823,040 07/096,026 4/18/89 
4,822,491 06/790,967 4/18/89 4,823,055 07/136,204 4/18/89 
4,822,492 06/655,583 4/18/89 4,823,061 07/091,574 4/18/89 
4,822,498 07/081,729 4/18/89 4,823,063 07/039,099 4/18/89 
4,822,509 06/928,230 4/18/89 4,823,064 07/161,511 4/18/89 
4,822,518 07/131,982 4/18/89 4,823,071 06/773,261 4/18/89 
4,822,523 07/109,668 4/18/89 4,823,075 07/107,328 4/18/89 
4,822,532 07/133,379 4/18/89 4,823,077 07/271,369 4/18/89 
4,822,537 07/209,018 4/18/89 4,823,079 07/021,134 4/18/89 
4,822,549 07/026,330 4/18/89 4,823,081 07/237,671 4/18/89 
4,822,551 07/142,920 4/18/89 4,823,083 07/093,828 4/18/89 
4,822,557 07/019,600 4/18/89 4,823,085 07/076,466 4/18/89 
4,822,558 07/079,859 4/18/89 4,823,089 07/047,774 4/18/89 
4,822,579 07/094,333 4/18/89 4,823,099 07/103,140 4/18/89 
4,822,580 07/178,891 4/18/89 4,823,101 06/926,416 4/18/89 
4,822,583 07/086,014 4/18/89 4,823,110 07/184,801 4/18/89 
4,822,595 06/897,995 4/18/89 4,823,112 07/059,861 4/18/89 
4,822,605 06/830,662 4/18/89 4,823,125 07/068,433 4/18/89 
4,822,621 07/079,849 4/18/89 4,823,144 06/443,067 4/18/89 
4,822,628 07/148,975 4/18/89 4,823,164 07/107,591 4/18/89 
4,822,630 07/037,893 4/18/89 4,823,180 06/437,302 4/18/89 
4,822,638 07/013,306 4/18/89 4,823,196 07/068,268 4/18/89 
4,822,641 07/123,957 4/18/89 4,823,210 06/639,733 4/18/89 
4,822,657 07/001,383 4/18/89 4,823,227 07/111,130 4/18/89 
4,822.660 07/057,533 4/18/89 4,823,236 07/201,000 4/18/89 
4,822,668 07/044,373 4/18/89 4,823,241 07/098,964 4/18/89 
4,822,681 07/009,195 4/18/89 4,823,244 07/150,336 4/18/89 
4,822,683 07/117,262 4/18/89 4,823,264 06/866,759 4/18/89 
4,822,693 07/028,846 4/18/89 4,823,271 06/770,381 4/18/89 
4,822,695 07/193,160 4/18/89 4,823,277 06/929,390 4/18/89 
4,822,698 07/050,179 4/18/89 4,823,279 06/834,204 4/18/89 
4,822,720 07/065,076 4/18/89 4,823,291 07/095,378 4/18/89 
4,822,729 07/124,609 4/18/89 4,823,297 06/941,021 4/18/89 
4,822,731 06/8 19,490 4/18/89 4,823,307 06/839,114 4/18/89 
4,822,740 06/784,769 4/18/89 4,823,308 06/695,194 4/18/89 
4,822,744 07/044,623 4/18/89 4,823,325 06/730,652 4/18/89 
4,822,778 07/148,162 4/18/89 4,823,340 07/129,959 4/18/89 
4,822,788 06/326,938 4/18/89 4,823,348 07/235,834 4/18/89 
4,822,790 06/326,939 4/18/89 4,823,349 07/033,093 4/18/89 
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4,823,671 07/123,265 4/25/89 
4,823,367 07/083,514 4/18/89 4,823,673 07/116,897 4/25/89 
4,823,377 07/114,407 4/18/89 4,823,677 07/144,902 4/25/89 
4,823,380 07/030,624 4/18/89 4,823,681 07/176,351 4/25/89 
4,823,386 07/057,675 4/18/89 4,823,683 07/154,082 4/25/89 
4,823,391 06/887,955 4/18/89 4,823,687 07/129,757 4/25/89 
4,823,396 07/076, 166 4/18/89 4,823,699 07/038,085 4/25/89 
4,823,404 07/205,709 4/25/89 4,823,700 07/109, 162 4/25/89 
4,823,405 07/221,883 4/25/89 4,823,706 07/118,864 4/25/89 
4,823,406 07/227,077 4/25/89 4,823,712 07/193,152 4/25/89 
4,823,411 06/661 ,980 4/25/89 4,823,717 07/169,029 4/25/89 
4,823,412 07/090,779 4/25/89 4,823,719 07/146,282 4/25/89 
4,823,414 07/185,377 4/25/89 4,823,721 07/148,559 4/25/89 
4,823,416 06/940,591 4/25/89 4,823,722 07/084,386 4/25/89 
4,823,421 07/069,008 4/25/89 4,823,723 07/146,292 4/25/89 
4,823,423 07/034,556 4/25/89 4,823,729 07/004,507 4/25/89 
4,823,434 07/109,034 4/25/89 4,823,732 07/236,235 4/25/89 
4,823,436 07/124,529 4/25/89 4,823,735 07/048,716 4/25/89 
4,823,442 07/165,244 4/25/89 4,823,736 06/801 ,978 4/25/89 
4,823,445 07/159,269 4/25/89 4,823,739 07/021,279 4/25/89 
4,823,448 06/91 1,730 4/25/89 4,823,745 07/219,190 4/25/89 
4,823,449 07/118,224 4/25/89 4,823,746 07/100,911 4/25/89 
4,823,454 07/036,789 4/25/89 4,823,750 06/940,492 4/25/89 
4,823,455 07/156,756 4/25/89 4,823,751 07/072,132 4/25/89 
4,823,462 07/038,624 4/25/89 4.823,752 07/159,380 4/25/89 
4,823,464 07/095,634 4/25/89 4,823,754 07/152,826 4/25/89 
4,823,467 07/139,021 4/25/89 4,823,756 07/172,402 4/25/89 
4,823,468 07/055,094 4/25/89 4,823,764 07/074,068 4/25/89 
4,823,471 07/152,971 4/25/89 4,823,767 06/9 13,667 4/25/89 
4,823,474 07/088,595 4/25/89 4,823,769 07/105,085 4/25/89 
4,823,477 07/133,127 4/25/89 4,823,770 07/080,777 4/25/89 
4,823,479 07/049,700 4/25/89 4,823,771 07/083,182 4/25/89 
4,823,481 06/938,006 4/25/89 4,823,773 07/032,603 4/25/89 
4,823,483 06/910,656 4/25/89 4,823,774 07/058,760 4/25/89 
4,823,489 07/119,050 4/25/89 4,823,781 07/069,048 4/25/89 
4,823,493 07/206,712 4/25/89 4,823,786 07/175,712 4/25/89 
4,823,494 07/134,315 4/25/89 4,823,790 07/055,168 4/25/89 
4,823,495 07/054,847 4/25/89 4,823,798 07/025,361 4/25/89 
4,823,497 07/196,267 4/25/89 4,823,802 07/034,420 4/25/89 
4,823,499 06/418,305 4/25/89 4,823,804 07/109,258 4/25/89 
4,823,502 07/160,399 4/25/89 4,823,812 07/046,195 4/25/89 
4,823,503 07/169,980 4/25/89 4,823,827 07/212,237 4/25/89 
4,823,504 07/176,259 4/25/89 4,823,838 07/188,746 4/25/89 
4,823,513 07/108,266 4/25/89 4,823,847 06/416,478 4/25/89 
4,823,514 07/146,493 4/25/89 4,823,848 07/160,298 4/25/89 
4,823,515 07/179,748 4/25/89 4,823,859 07/131,568 4/25/89 
4,823,518 06/933,319 4/25/89 4,823,873 07/129,518 1 4/25/89 
4,823,523 07/150,286 4/25/89 4,823,883 07/106,252 4/25/89 
4,823,524 07/07 1,394 4/25/89 4,823,884 07/111,916 4/25/89 
4,823,530 06/938,033 4/25/89 4,823,886 07/187,925 4/25/89 
4,823,542 07/112,488 4/25/89 4,823,889 07/124,776 4/25/89 
4,823,545 07/241,001 4/25/89 4,823,890 07/159,358 4/25/89 
4,823,549 07/129,867 4/25/89 4,823,891 07/089,805 4/25/89 
4,823,553 07/125,143 4/25/89 4,823,894 07/155,071 4/25/89 
4,823,558 07/212,699 4/25/89 4,823,895 07/075,547 4/25/89 
4,823,559 07/182,800 4/25/89 4,823,899 07/183,385 4/25/89 
4,823,560 07/199,676 4/25/89 4,823,901 07/222,853 4/25/89 
4,823,563 07/095,827 4/25/89 4,823,904 06/912,689 4/25/89 
4,823,569 07/09! ,260 4/25/89 4,823,906 06/826, 137 4/25/89 
4,823,573 07/225,883 4/25/89 4,823,911 07/232,351 4/25/89 
4,823,584 07/055,285 4/25/89 4,823,912 07/203,131 4/25/89 
4,823,593 07/127,419 4/25/89 4,823,915 07/155,044 4/25/89 
4,823,605 07/151,371 4/25/89 4,823,916 07/091,194 4/25/89 
4,823,609 07/210,277 4/25/89 4,823,917 07/107,028 4/25/89 
4,823,610 07/155,994 4/25/89 4,823,921 07/153,400 4/25/89 
4,823,630 06/797,014 4/25/89 4,823,924 07/123,899 4/25/89 
4,823,635 07/153,360 4/25/89 4,823,925 07/040,402 4/25/89 
4,823,640 07/109,416 4/25/89 4,823,926 07/094,147 4/25/89 
4,823,641 07/034,157 4/25/89 4,823,929 07/150,987 4/25/89 
4,823,644 06/944,346 4/25/89 4,823,930 07/131,092 4/25/89 
4,823,647 07/146,465 4/25/89 4,823,935 07/191,203 4/25/89 
4,823,650 07/130,641 4/25/89 4,823,937 07/180,569 4/25/89 
4,823,651 07/085,141 4/25/89 4,823,943 07/118,044 4/25/89 
4,823,656 06/929,401 4/25/89 4,823,948 07/101,804 4/25/89 
4,823,660 06/83 1,930 4/25/89 4,823,950 07/168,212 4/25/89 
4,823,668 07/149,474 4/25/89 4,823,952 06/518,365 4/25/89 
4,823,669 07/209,693 4/25/89 4,823,957 07/143,338 4/25/89 
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4,824,286 07/037,102 4/25/89 
4,823,959 07/154,939 4/25/89 4,824,291 07/155,368 4/25/89 
4,823,962 07/103,653 4/25/89 4,824,297 07/092,624 4/25/89 
4,823,964 07/099 ,602 4/25/89 4,824,300 07/016,220 4/25/89 
4,823,965 07/113,001 4/25/89 4,824,310 06/928,628 4/25/89 
4,823,968 07/236,143 4/25/89 4,824,317 07/101,573 4/25/89 
4,823,976 07/190,186 4/25/89 4,824,318 06/873,861 4/25/89 
4,823,980 07/180,234 4/25/89 4,824,321 07/122,901 4/25/89 
4,823,982 07/067 ,323 4/25/89 4,824,326 07/055,232 4/25/89 
4,823,994 07/018,706 4/25/89 4,824,331 07/079,010 4/25/89 
4,823,996 07/077,385 4/25/89 4,824,335 07/150,209 4/25/89 
4,823,997 07/141,296 4/25/89 4,824,338 07/087,849 4/25/89 
4,823,999 07/107,493 4/25/89 4,824,341 07/116,889 4/25/89 
4,824,001 06/424,737 4/25/89 4,824,360 07/053,856 4/25/89 
4,824,002 07/058,279 4/25/89 4,824,361 06/485,623 4/25/89 
4,824,012 07/185,060 4/25/89 4,824,374 06/892,864 4/25/89 
4,824,019 06/488,195 4/25/89 4,824,376 07/040,029 4/25/89 
4,824,027 07/108,093 4/25/89 4,824,378 07/082,823 4/25/89 
4,824,029 07/141,439 4/25/89 4,824,381 07/149,928 4/25/89 
4,824,036 07/103,831 4/25/89 4,824,382 07/224,237 4/25/89 
4,824,039 07/175,897 4/25/89 4,824,386 07/104,403 4/25/89 
4,824,046 07/098,748 4/25/89 4,824,389 07/185,528 4/25/89 
4,824,048 07/027,174 4/25/89 4,824,401 07/166,184 4/25/89 
4,824,051 07/002,034 4/25/89 4,824,405 07/055,146 4/25/89 
4,824,059 07/150,851 4/25/89 4,824,410 07/149,662 4/25/89 
4,824,064 07/189,951 4/25/89 4,824,411 07/148,041 4/25/89 
4,824,065 07/146,979 4/25/89 4,824,413 07/191,710 4/25/89 
4,824,068 07/206,747 4/25/89 4,824,416 07/143,062 4/25/89 
4,824,074 06/844,884 4/25/89 4,824,420 07/160,947 4/25/89 
4,824,075 07/044,970 4/25/89 4,824,427 07/172,641 4/25/89 
4,824,079 06/885,873 4/25/89 4,824,429 07/168,275 4/25/89 
4,824,080 07/152,121 4/25/89 4,824,433 06/604,651 4/25/89 
4,824,082 07/164,879 4/25/89 4,824,434 07/135,701 4/25/89 
4,824,084 07/166,497 4/25/89 4,824,438 07/149,287 4/25/89 
4,824,086 06/918,700 4/25/89 4,824,446 07/196,720 4/25/89 
4,824,092 07/126,413 4/25/89 4,824,450 07/122,831 4/25/89 
4,824,095 06/628,988 4/25/89 4,824,451 07/099,283 4/25/89 
4,824,098 07/237,437 4/25/89 4,824,460 07/236,574 4/25/89 
4,824,100 07/028,778 4/25/89 4,824,461 07/152,323 4/25/89 
4,824,104 07/072,149 4/25/89 4,824,466 07/166,276 4/25/89 
4,824,105 07/151,019 4/25/89 4,824,467 07/135,065 4/25/89 
4,824,112 07/046,291 4/25/89 4,824,470 07/101,321 4/25/89 
4,824,113 07/029,043 4/25/89 4,824,471 07/166,275 4/25/89 
4,824,115 07/096,394 4/25/89 4,824,475 06/776,732 4/25/89 
4,824,122 07/215,735 4/25/89 4,824,477 07/019,331 4/25/89 
4,824,126 06/849, 194 4/25/89 4,824,495 07/036,660 4/25/89 
4,824,127 07/104,934 4/25/89 4,824,498 07/071,426 4/25/89 
4,824,131 07/154,076 4/25/89 4,824,509 06/8 18,188 4/25/89 
4,824,132 07/145,105 4/25/89 4,824,512 07/077,258 4/25/89 
4,824,133 07/196,069 4/25/89 4,824,523 07/057,720 4/25/89 
4,824,134 07/169,694 4/25/89 4,824,526 07/151,868 4/25/89 
4,824,137 07/176,667 4/25/89 4,824,527 06/872,558 125189 
4,824,139 07/147,140 4/25/89 4,824,540 07/184,579 4/25/89 
4,824,140 07/187,973 4/25/89 4,824,556 07/212,838 4/25/89 
4,824,147 07/051,954 4/25/89 4,824,567 07/152,972 4/25/89 
4,824,149 07/167,342 4/25/89 4,824,600 07/067,469 4/25/89 
4,824,151 06/932,347 4/25/89 4,824,603 07/115,003 4/25/89 
4,824,152 07/083,858 4/25/89 4,824,604 07/051,329 4/25/89 
4,824,161 07/116,384 4/25/89 4,824,607 06/552,797 4/25/89 
4,824,168 07/144,190 4/25/89 4,824,608 07/091,846 4/25/89 
4,824,169 07/160,243 4/25/89 4,824,609 07/141,387 4/25/89 
4,824,181 07/088,171 4/25/89 4,824,613 07/147,747 4/25/89 
4,824,187 06/887,301 4/25/89 4,824,618 07/135,450 4/25/89 
4,824,190 06/515,009 4/25/89 4,824,624 06/684,930 4/25/89 
4,824,195 07/153,531 4/25/89 4,824,631 07/055,243 4/25/89 
4,824,204 06/868,539 4/25/89 4,824,655 07/097,241 4/25/89 
4,824,215 07/147,289 4/25/89 4,824,657 06/802,230 4/25/89 
4,824,219 07/209,984 4/25/89 4,824,661 06/903,761 4/25/89 
4,824,232 07/137,070 4/25/89 4,824,663 06/837,465 4/25/89 
4,824,234 07/164,781 4/25/89 4,824,670 06/808,352 4/25/89 
4,824,235 07/126,833 4/25/89 4,824,681 06/944,391 4/25/89 
4,824,246 07/124,288 4/25/89 4,824,688 06/89 1,600 4/25/89 
4,824,264 07/156,605 4/25/89 4,824,701 07/155,379 4/25/89 
4,824,272 07/121,451 4/25/89 4,824,702 06/872,884 4/25/89 
4,824,274 07/051,631 4/25/89 4,824,703 06/749,706 4/25/89 
4,824,278 07/073,585 4/25/89 4,824,705 06/899,014 4/25/89 
4,824,279 07/007,984 4/25/89 4,824,710 07/027,248 4/25/89 
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4,825,164 07/156,587 4/25/89 
4,824,713 07/169,146 4/25/89 4,825,167 07/115,111 ‘4/25/89 
4,824,714 07/137,815 4/25/89 4,825,183 06/849,453 4/25/89 
4,824,716 07/138,001 4/25/89 4,825,199 06/921,413 4/25/89 
4,824,722 07/026,507 4/25/89 4,825,202 07/050.905 4/25/89 
4,824,726 06/930,693 4/25/89 4,825,205 07/064,010 4/25/89 
4,824,732 06/857,015 4/25/89 4,825,207 07/129,334 4/25/89 
4,824,739 07/115,298 4/25/89 4,825,211 07/108,590 4/25/89 
4,824,755 07/010,922 4/25/89 4,825,217 07/154,023 4/25/89 
4,824,758 07/148,265 4/25/89 4,825,220 06/935,030 4/25/89 
4,824,791 07/034,558 4/25/89 4,825,223 06/934,818 4/25/89 
4,824,806 07/138,489 4/25/89 4,825,226 07/139.393 4/25/89 
4,824,814 07/098,911 4/25/89 4,825,228 07/023,270 4/25/89 
4,824,826 07/095,317 4/25/89 4,825,231 07/082,832 4/25/89 
4,824,827 07/152,733 4/25/89 4,825,253 07/097,517 4/25/89 
4,824,839 07/167,663 4/25/89 4,825,256 07/159,296 4/25/89 
4,824,844 07/118,109 4/25/89 4,825,258 07/140,552 4/25/89 
4,824,845 07/233,870 4/25/89 4,825,259 07/151,863 4/25/89 
4,824,846 07/028,087 4/25/89 4,825,267 06/721,123 4/25/89 
4,824,848 07/025,622 4/25/89 4,825,272 07/098,778 4/25/89 
4,824,851 07/173,584 4/25/89 4,825,299 07/091 ,452 4/25/89 
4,824,852 07/153,692 4/25/89 4,825,317 07/070,795 4/25/89 
4,824,853 06/888,606 4/25/89 4,825,328 07/062,134 4/25/89 
4,824,859 06/606,867 4/25/89 4,825,330 07/105,335 4/25/89 
4,824,864 06/754,012 4/25/89 4,825,331 06/527,025 4/25/89 
4,824,869 07/158,474 4/25/89 4,825,339 07/143,425 4/25/89 
4,824,875 07/118,086 4/25/89 4,825,340 07/157,281 4/25/89 
4,824,889 07/115,682 4/25/89 4,825,346 06/938,918 4/25/89 
4,824,911 07/088,433 4/25/89 4,825,373 06/819,301 4/25/89 
4,824,917 07/116,659 4/25/89 4,825,380 07/052,668 4/25/89 
4,824,923 07/102,440 4/25/89 4,825,383 07/052,661 4/25/89 
4,824,924 07/043,362 4/25/89 4,825,388 06/846,915 4/25/89 
4,824,936 07/047,798 4/25/89 4,825,397 07/064,482 4/25/89 
4,824,937 07/050,208 4/25/89 4,825,400 06/8 18,284 4/25/89 
4,824,940 07/054,562 4/25/89 4,825,404 06/802,567 4/25/89 
4,824,941 07/149,138 4/25/89 4,825,425 07/156,868 4/25/89 
4,824,944 07/002,050 4/25/89 4,825,426 07/092,665 4/25/89 
4,824,946 06/69 1 ,006 4/25/89 4,825,427 07/185,851 4/25/89 
4,824,955 06/928,551 4/25/89 4,825,429 07/005,574 4/25/89 
4,824,965 07/136,834 4/25/89 4,825,440 07/045 ,692 4/25/89 
4,824,966 07/188,702 4/25/89 4,825,443 06/606,745 4/25/89 
4,824,971 07/146,550 4/25/89 4,825,445 07/196,484 4/25/89 
4,824,972 07/145,166 4/25/89 4,825,446 07/061 ,347 4/25/89 
4,824,978 07/070,542 4/25/89 4,825,447 07/099,115 4/25/89 
4,824,987 07/197,343 4/25/89 4,825,449 07/026,816 4/25/89 
4,825,004 07/205,987 4/25/89 4,825,451 06/602,152 4/25/89 
4,825,008 07/138,309 4/25/89 4,825,455 07/784,910 4/25/89 
4,825,011 07/128,605 4/25/89 4,825,456 07/142,530 4/25/89 
4,825,012 07/129,494 4/25/89 4,825,465 07/131,368 4/25/89 
4,825,017 07/101,010 4/25/89 4,825,472 07/104,812 5/02/89 
4,825,019 07/181,483 4/25/89 4,825,475 07/110,669 5/02/89 
4,825,022 06/923,187 4/25/89 4,825,476 07/117,842 5/02/89 
4,825,023 06/910,009 4/25/89 4,825,477 07/08 1,402 5/02/89 
4,825,036 07/176,441 4/25/89 4,825,478 07/096,058 5/02/89 
4,825,039 07/096,477 4/25/89 4,825,481 06/719,572 5/02/89 
4,825,040 07/160,537 4/25/89 4,825,482 07/126,870 5/02/89 
4,825,042 07/082,159 4/25/89 4,825,484 07/067 ,690 5/02/89 
4,825,043 06/887,257 4/25/89 4,825,485 07/172,232 5/02/89 
4,825,047 07/046,870 4/25/89 4,825,490 07/119,558 5/02/89 
4,825,050 06/531,673 4/25/89 4,825,493 07/084,362 5/02/89 
4,825,054 07/156,351 4/25/89 4,825,494 07/202,385 5/02/89 
4,825,069 07/050,543 4/25/89 4,825,495 07/228,424 5/02/89 
4,825,077 07/121,099 4/25/89 4,825,496 07/178,173 5/02/89 
4,825,081 07/127,332 4/25/89 4,825,499 07/199,462 5/02/89 
4,825,083 07/192,908 4/25/89 4,825,502 07/070,225 5/02/89 
4,825,090 07/154,977 4/25/89 4,825,505 07/086,725 5/02/89 
4,825,092 07/021,411 4/25/89 4,825,506 07/218,971 5/02/89 
4,825,100 07/177,556 4/25/89 4,825,511 07/119,120 5/02/89 
4,825,112 07/168,478 4/25/89 4,825,515 07/160,251 5/02/89 
4,825,113 07/012,354 4/25/89 4,825,526 06/544,211 5/02/89 
4,825,117 07/126,138 4/25/89 4,825,530 07/162,776 5/02/89 
4,825,128 07/109,807 4/25/89 4,825,538 07/125,153 5/02/89 
4,825,136 06/935,751 4/25/89 4,825,545 07/125,500 5/02/89 
4,825,146 07/190,240 4/25/89 4,825,549 07/184,943 5/02/89 
4,825,150 07/138,500 4/25/89 4,825,553 07/162,319 5/02/89 
4,825,152 06/855,074 4/25/89 4,825,556 07/150,028 5/02/89 
4,825,153 07/021,751 4/25/89 4,825,559 07/126,992 5/02/89 
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4,825,898 07/232,120 5/02/89 
4,825,562 07/146,233 5/02/89 4,825,908 07/187,291 5/02/89 
4,825,564 07/110,113 5/02/89 4,825,910 07/201,196 5/02/89 
4,825,569 07/195,338 5/02/89 4,825,915 07/121,714 5/02/89 
4,825,574 06/694,051 5/02/89 4,825,916 07/155,984 5/02/89 
4,825,575 07/061 ,325 5/02/89 4,825,921 07/047,877 5/02/89 
4,825,578 07/199,834 5/02/89 4,825,922 07/164,525 5/02/89 
4,825,579 07/114,570 5/02/89 4,825,924 07/008,576 5/02/89 
4,825,584 07/179,967 5/02/89 4,825,926 06/663,543 5/02/89 
4,825,585 07/187,521 5/02/89 4,825,932 07/146,389 5/02/89 
4,825,586 07/197,526 5/02/89 4,825,933 07/211,024 5/02/89 
4,825,588 06/863,002 5/02/89 4,825,938 07/081 ,002 5/02/89 
4,825,591 07/210,500 5/02/89 4,825,940 06/922,903 5/02/89 
4,825,592 07/134,183 5/02/89 4,825,951 07/137,205 5/02/89 
4,825,599 07/004,642 5/02/89 4,825,959 07/120,598 5/02/89 
4,825,601 07/127,637 5/02/89 4,825,960 07/213,742 5/02/89 
4,825,604 07/137,420 5/02/89 4,825,963 07/221,643 5/02/89 
4,825,605 07/142,989 5/02/89 4,825,966 07/156,356 5/02/89 
4,825,608 07/028,873 5/02/89 4,825,970 07/124,086 5/02/89 
4,825,614 07/173,199 5/02/89 4,825,975 07/208,066 5/02/89 
4,825,627 07/229,559 5/02/89 4,825,978 07/228,283 5/02/89 
4,825,628 07/142,156 5/02/89 4,825,981 07/144,794 5/02/89 
4,825,634 07/132,392 5/02/89 4,825,986 07/133,286 5/02/89 
4,825,643 07/163,776 5/02/89 4,825,989 07/047,765 5/02/89 
4,825,652 06/944,840 5/02/89 4,825,990 06/933,219 5/02/89 
4,825,661 07/174,282 5/02/89 4,826,006 07/160,709 5/02/89 
4,825,668 06/932,127 5/02/89 4,826,013 07/075,578 5/02/89 
4,825,669 07/006, 112 5/02/89 4,826,014 07/205,502 5/02/89 
4,825,670 07/083,158 5/02/89 4,826,015 06/764,793 5/02/89 
4,825,673 07/225,360 5/02/89 4,826,018 07/189,474 5/02/89 
4,825,679 07/073,753 5/02/89 4,826,019 06/565,036 5/02/89 
4,825,682 07/197,467 5/02/89 4,826,029 07/199,597 5/02/89 
4,825,688 07/160,612 5/02/89 4,826,032 07/233,917 5/02/89 
4,825,690 07/147,969 5/02/89 4,826,034 07/092,164 5/02/89 
4,825,692 07/127,805 5/02/89 4,826,037 07/127,177 5/02/89 
4,825,698 06/942,296 5/02/89 4,826,045 06/905,839 5/02/89 
4,825,699 07/189,848 5/02/89 4,826,052 07/070,330 5/02/89 
4,825,708 07/109,392 5/02/89 4,826,067 07/04 1,096 5/02/89 
4,825,714 07/027,058 5/02/89 4,826,069 07/170,542 5/02/89 
4,825,715 07/133,559 5/02/89 4,826,071 07/185,866 5/02/89 
4,825,719 07/160,946 5/02/89 4,826,072 07/148,605 5/02/89 
4,825,728 07/232,625 5/02/89 4,826,075 07/252,555 5/02/89 
4,825,734 07/144,050 5/02/89 4,826,085 07/154,311 5/02/89 
4,825,739 06/631,187 5/02/89 4,826,086 07/182,849 5/02/89 
4,825,740 07/165,142 5/02/89 4,826,089 06/777,963 5/02/89 
4,825,764 07/018,269 5/02/89 4,826,098 07/096,198 5/02/89 
4,825,767 07/238,759 5/02/89 4,826,099 07/172,740 5/02/89 
4,825,769 07/079,303 5/02/89 4,826,100 07/142,492 5/02/89 
4,825,775 07/039,944 5/02/89 4,826,111 07/089,321 5/02/89 
4,825,779 07/121,106 5/02/89 4,826,115 07/177,141 5/02/89 
4,825,788 07/104,832 5/02/89 4,826,120 07/085,915 5/02/89 
4,825,790 07/146,205 5/02/89 4,826,140 07/014,865 5/02/89 
4,825,793 07/098,454 5/02/89 4,826,143 07/232,550 5/02/89 
4,825,795 07/028, 100 5/02/89 4,826,154 07/219,876 5/02/89 
4,825,798 07/061 ,944 5/02/89 4,826,156 07/146,136 5/02/89 
4,825,799 07/078,211 $/02/89 4,826,157 07/125,442 5/02/89 
4,825,805 07/198,389 5/02/89 4,826,159 07/080,632 5/02/89 
4,825,814 07/166,321 5/02/89 4,826,160 07/129,824 5/02/89 
4,825,815 07/149,791 5/02/89 4,826,161 07/080,000 5/02/89 
4,825,820 07/118,878 5/02/89 4,826,162 06/915,805 5/02/89 
4,825,823 07/109,285 5/02/89 4,826,164 07/034,688 5/02/89 
4,825,826 07/187,143 5/02/89 4,826,171 07/181,176 5/02/89 
4,825,827 07/079,777 5/02/89 4,826,173 07/111,204 5/02/89 
4,825,835 07/098,985 5/02/89 4,826,174 07/091 ,526 5/02/89 
4,825,845 07/062,216 5/02/89 4,826,176 07/129,823 5/02/89 
4,825,848 07/169,159 5/02/89 4,826,177 07/175,515 5/02/89 
4,825,858 07/022,790 5/02/89 4,826,180 07/178,644 5/02/89 
4,825,864 07/131,300 5/02/89 4,826,187 07/112,112 5/02/89 
4,825,866 07/090,768 5/02/89 4,826,188 07/215,122 5/02/89 
4,825,867 07/163,047 5/02/89 4,826,189 07/218,454 5/02/89 
4,825,871 07/054,095 5/02/89 4,826,190 07/157,578 5/02/89 
4,825,878 07/138,070 5/02/89 4,826,192 07/079,973 5/02/89 
4,825,880 07/064,334 5/02/89 4,826,193 07/08 1,338 5/02/89 
4,825,881 07/168,466 5/02/89 4,826,195 07/174,275 5/02/89 
4,825,886 06/844,050 5/02/89 4,826,197 07/059,045 5/02/89 
4,825,890 07/199,748 5/02/89 4,826,198 07/174,763 5/02/89 
4,825,891 07/135,982 5/02/89 4,826,200 07/133,668 5/02/89 
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4,826,527 07/118,101 5/02/89 
4,826,208 07/189,402 §/02/89 4,826,534 07/111,352 5/02/89 
4,826,212 07/095,175 5/02/89 4,826,539 07/063,465 5/02/89 
4,826,214 07/082,429 5/02/89 4,826,541 07/165,269 5/02/89 
4,826,215 07/111,591 5/02/89 4,826,542 07/080,605 5/02/89 
4,826,219 07/165,019 5/02/89 4,826,549 06/605,361 5/02/89 
4,826,221 07/034,325 5/02/89 4,826,552 07/043,964 5/02/89 
4,826,225 07/063,501 5/02/89 4,826,557 * 07/158,266 5/02/89 
4,826,227 06/693,586 5/02/89 4,826,560 07/057,375 5/02/89 
4,826,228 07/120,912 5/02/89 4,826,562 07/196,959 5/02/89 
4,826,229 07/033,826 5/02/89 4,826,563 07/181,741 5/02/89 
4,826,232 07/131,410 5/02/89 4,826,589 07/214,033 5/02/89 
4,826,237 07/157,747 5/02/89 4,826,590 07/135,597 §/02/89 
4,826,240 06/821,819 5/02/89 4,826,592 07/109,572 5/02/89 
4,826,242 07/233,504 5/02/89 4,826,595 07/100,586 5/02/89 
4,826,244 07/078,420 5/02/89 4,826,596 07/215,989 5/02/89 
4,826,247 07/203,945 5/02/89 4,826,607 07/035,930 5/02/89 
4,826,251 07/097 ,454 5/02/89 4,826,611 07/107,949 5/02/89 
4,826,252 07/190,958 5/02/89 4,826,612 07/162,808 5/02/89 
4,826,254 06/938,709 5/02/89 4,826,613 06/910,042 5/02/89 
4,826,259 07/196,446 5/02/89 4,826,629 07/040,658 5/02/89 
4,826,260 07/118,617 5/02/89 4,826,636 07/100,916 5/02/89 
4,826,261 07/189,716 5/02/89 4,826,638 07/073,243 5/02/89 
4,826,264 07/068,660 5/02/89 4,826,677 07/033,248 5/02/89 
4,826,286 07/191,971 5/02/89 4,826,679 06/866,347 5/02/89 
4,826,298 06/900,097 5/02/89 4,826,682 07/033,837 5/02/89 
4,826,303 07/176,600 5/02/89 4,826,685 06/932,444 5/02/89 
4,826,306 07/121,235 5/02/89 4,826,686 06/937,160 5/02/89 
4,826,307 07/156,310 5/02/89 4,826,692 07/130,330 5/02/89 
4,826,313 07/201,262 5/02/89 4,826,695 07/245,917 5/02/89 
4,826,314 06/392,912 5/02/89 4,826,706 07/186,683 5/02/89 
4,826,317 07/148,778 5/02/89 4,826,707 07/156,722 5/02/89 
4,826,325 07/111,742 5/02/89 4,826,718 07/151,798 5/02/89 
4,826,326 07/095,079 5/02/89 4,826,727 07/038,697 5/02/89 
4,826,327 07/145,604 5/02/89 4,826,740 07/096,034 5/02/89 
4,826,328 06/585,093 §/02/89 4,826,745 07/134,305 5/02/89 
4,826,338 07/011,623 5/02/89 4,826,754 07/042,932 5/02/89 
4,826,341 07/101,976 5/02/89 4,826,760 06/922,243 5/02/89 
4,826,348 07/059,529 §/02/89 4,826,762 07/112,893 5/02/89 
4,826,351 07/115,979 5/02/89 4,826,770 07/100,398 5/02/89 
4,826,353 07/097,811 5/02/89 4,826,772 07/033,587 5/02/89 
4,826,355 07/239,007 5/02/89 4,826,792 07/193,151 5/02/89 
4,826,362 06/562,051 5/02/89 4,826,805 07/105,239 5/02/89 
4,826,369 07/241,824 5/02/89 4,826,813 07/052,809 5/02/89 
4,826,374 07/119,051 5/02/89 4,826,815 06/946,881 5/02/89 
4,826,377 06/258,221 5/02/89 4,826,817 06/827,992 5/02/89 
4,826,379 07/156,490 5/02/89 4,826,820 06/900,364 5/02/89 
4,826,381 06/875,323 5/02/89 4,826,829 07/169,110 5/02/89 
4,826,385 07/113,020 5/02/89 4,826,836 07/118,143 5/02/89 
4,826,386 06/68 1,913 5/02/89 4,826,840 07/064,017 5/02/89 
4,826,387 07/130,374 5/02/89 4,826,841 06/836,658 5/02/89 
4,826,390 07/185,417 5/02/89 4,826,847 06/948,422 5/02/89 
4,826,394 07/146,953 5/02/89 4,826,849 07/117,273 5/02/89 
4,826,396 07/149,830 5/02/89 4,826,851 06/915,356 5/02/89 
4,826,400 06/947,457 5/02/89 4,826,855 07/199,121 5/02/89 
4,826,402 07/132,797 5/02/89 4,826,857 07/176,479 5/02/89 
4,826,420 07/132,903 5/02/89 4,826,858 07/125,353 5/02/89 
4,826,428 07/149,709 $/02/89 4,826,866 07/115,918 5/02/89 
4,826,432 07/070,547 5/02/89 4,826,867 07/089,474 5/02/89 
4,826,443 07/062,296 5/02/89 4,826,869 07/158,197 5/02/89 
4,826,458 07/154,967 5/02/89 4,826,887 07/235,756 5/02/89 
4,826,460 07/177,394 5/02/89 4,826,890 07/059,343 5/02/89 
4,826,469 07/135,690 5/02/89 4,826,891 07/059,348 5/02/89 
4,826,474 07/132,420 5/02/89 4,826,898 07/174,867 5/02/89 
4,826,475 07/078,179 5/02/89 4,826,922 07/064,367 5/02/89 
4,826,478 07/087,802 5/02/89 4,826,923 07/049,752 5/02/89 
4,826,479 07/071,989 5/02/89 4,826,930 07/184,733 5/02/89 
4,826,481 07/178,835 5/02/89 4,826,935 07/069,513 5/02/89 
4,826,483 07/190,557 5/02/89 4,826,950 07/156,051 5/02/89 
4,826,486 07/086,894 5/02/89 4,826,952 07/197,379 5/02/89 
4,826,502 07/072,364 5/02/89 4,826,953 07/235,755 5/02/89 
4,826,503 06/917,348 5/02/89 4,826,958 07/218,512 5/02/89 
4,826,506 07/130,467 5/02/89 4,826,960 06/850,656 5/02/89 
4,826,510 07/143,325 5/02/89 4,826,968 06/727 ,508 5/02/89 
4,826,514 07/065,729 5/02/89 4,826,974 07/116,725 5/02/89 
4,826,516 07/097,885 5/02/89 4,826,975 06/940,089 5/02/89 
4,826,520 07/186,658 5/02/89 4,826,980 07/217,805 5/02/89 
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4,827,537 07/140,299 5/09/89 
4,826,981 07/109,372 5/02/89 4,827,542 07/179,992 5/09/89 
4,826,983 07/121,427 5/02/89 4,827,543 07/019,530 5/09/89 
4,826,991 07/016,771 5/02/89 4,827,545 07/165,723 5/09/89 
4,826,996 06/806,680 5/02/89 4,827,547 07/040,398 5/09/89 
4,827,002 06/739,909 5/02/89 4,827,548 07/197,157 5/09/89 
4,827,004 07/088,315 5/02/89 4,827,555 07/200,537 5/09/89 
4,827,008 07/165,493 5/02/89 4,827,556 07/207,768 5/09/89 
4,827,010 07/089,301 5/02/89 4,827,561 07/066,972 5/09/89 
4,827,027 06/924,424 5/02/89 4,827,563 06/097,941 5/09/89 
4,827,030 06/855,035 5/02/89 4,827,565 07/090,597 5/09/89 
4,827,049 07/173,853 5/02/89 4,827,566 07/163,726 5/09/89 
4,827,050 07/025,473 5/02/89 4,827,567 07/266,607 5/09/89 
4,827,051 07/037,344 5/02/89 4,827,575 07/181,060 5/09/89 
4,827,061 07/229,116 5/02/89 4,827,576 07/111,594 5/09/89 
4,827,068 07/138,974 5/02/89 4,827,577 07/054,857 5/09/89 
4,827,070 07/164,835 5/02/89 4,827,579 07/131,463 5/09/89 
4,827,075 07/208,094 5/02/89 4,827,583 07/095,347 5/09/89 
4,827,081 07/235,703 5/02/89 4,827,588 07/140,751 5/09/89 
4,827,089 07/205,894 5/02/89 4,827,590 07/179,400 5/09/89 
4,827,093 07/176,270 5/02/89 4,827,591 07/083,562 5/09/89 
4,827,098 07/069,722 5/02/89 4,827,595 06/89 1,292 5/09/89 
4,827,106 07/099,426 5/02/89 4,827,597 07/194,078 5/09/89 
4,827,114 07/071,272 5/02/89 4,827,607 07/216,935 5/09/89 
4,827,125 07/044,021 5/02/89 4,827,617 07/129,538 5/09/89 
4,827,130 : 07/111,832 5/02/89 4,827,623 06/947,633 5/09/89 
4,827,131 07/224,196 5/02/89 4,827,625 07/134,495 5/09/89 
4,827,133 06/920,383 5/02/89 4,827,629 07/041 ,847 5/09/89 
4,827,135 07/027,651 5/02/89 4,827,632 07/138,488 5/09/89 
4,827,145 07/005,080 5/02/89 4,827,633 07/193,102 5/09/89 
4,827,169 07/135,821 5/02/89 4,827,638 07/142,481 5/09/89 
4,827,173 07/033,083 5/02/89 4,827,639 07/038,616 5/09/89 
4,827,195 07/144,570 5/02/89 4,827,640 07/042,919 5/09/89 
4,827,216 07/030,666 5/02/89 4,827,645 06/895, 133 5/09/89 
4,827,218 07/145,720 5/02/89 4,827,646 07/058,765 5/09/89 
4,827,227 07/219,496 5/02/89 4,827,647 07/111,609 5/09/89 
4,827,232 07/093,843 5/02/89 4,827,648 07/075,036 5/09/89 
4,827,237 07/237,056 5/02/89 4,827,651 07/157,172 5/09/89 
4,827,238 07/216,352 5/02/89 4,827,653 07/211,566 5/09/89 
4,827,240 07/081,673 5/02/89 4,827,658 07/118,539 5/09/89 
4,827,243 07/124,487 5/02/89 4,827,661 07/188,443 5/09/89 
4,827,245 07/159,227 5/02/89 4,827,663 07/136,016 5/09/89 
4,827,250 07/113,027 5/02/89 4,827,664 07/186,900 5/09/89 
4,827,257 07/096,627 5/02/89 4,827,672 07/042,934 5/09/89 
4,827,273 07/021,962 5/02/89 4,827,673 07/180,112 5/09/89 
4,827,275 07/074,293 5/02/89 4,827,676 06/693,975 5/09/89 
4,827,290 07/102,537 5/02/89 4,827,682 07/172,451 5/09/89 
4,827,291 06/939,908 5/02/89 4,827,690 07/119,959 5/09/89 
4,827,293 07/075,530 5/02/89 4,827,695 07/158,451 5/09/89 
4,827,319 07/178,867 5/02/89 4,827,699 07/170,325 5/09/89 
4,827,321 07/114,357 5/02/89 4,827,702 07/167,557 5/09/89 
4,827,325 07/046,523 5/02/89 4,827,705 07/035,884 5/09/89 
4,827,343 07/104,325 5/02/89 4,827,706 07/134,188 5/09/89 
4,827,383 07/184,685 5/02/89 4,827,711 07/114,221 5/09/89 
4,827,386 07/219,199 §/02/89 4,827,712 07/123,544 5/09/89 
4,827,387 07/201,486 5/02/89 4,827,715 07/126,973 5/09/89 
4,827,395 07/034,935 5/02/89 4,827,717 07/077,124 5/09/89 
4,827,414 06/752,703 5/02/89 4,827,719 06/551,349 5/09/89 
4,827,419 06/910,877 5/02/89 4,827,731 07/061,474 5/09/89 
4,827,424 06/894,949 5/02/89 4,827,732 07/185,161 5/09/89 
4,827,434 06/889,028 5/02/89 4,827,735 07/178,576 5/09/89 
4,827,439 07/129,011 5/02/89 4,827,738 06/777,272 5/09/89 
4,827,455 06/826,192 5/02/89 4,827,743 07/222,624 5/09/89 
4,827,460 07/247,816 5/02/89 4,827,744 07/232,527 5/09/89 
4,827,467 07/027,201 5/02/89 4,827,745 07/138,432 5/09/89 
4,827,472 06/764,161 5/02/89 4,827,759 07/185,427 5/09/89 
4,827,475 06/626,895 5/02/89 4,827,764 07/149,550 5/09/89 
4,827,482 07/178,895 5/02/89 4,827,767 07/148,547 5/09/89 
4,827,491 07/003,518 5/02/89 4,827,768 07/200,942 5/09/89 
4,827,495 06/923,617 5/02/89 4,827,769 07/245,249 5/09/89 
4,827,498 06/642,187 5/02/89 4,827,771 07/172,293 5/09/89 
4,827,506 06/914,409 5/02/89 4,827,772 07/109,565 5/09/89 
4,827,509 07/240,458 5/02/89 4,827,773 07/166,579 5/09/89 
4,827,515 07/220,144 5/02/89 4,827,776 06/894,645 5/09/89 
4,827,519 06/908,681 5/02/89 4,827,777 07/253,349 5/09/89 
4,827,534 07/198,861 5/09/89 4,827,784 07/069,326 5/09/89 
4,827,535 07/228,728 5/09/89 4,827,786 07/013,409 5/09/89 
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4,828,137 07/233,555 5/09/89 
4,827,787 06/947 ,627 5/09/89 4,828,143 07/111,752 5/09/89 
4,827,790 07/1 13,696 5/09/89 4,828,152 07/139,193 5/09/89 
4,827,791 07/110,220 5/09/89 4,828,161 07/195,775 5/09/89 
4,827,794 07/126,463 5/09/89 4,828,163 07/182,373 5/09/89 
4,827,797 06/696,646 5/09/89 4,828,168 07/178,346 5/09/89 
4,827,799 07/204,630 5/09/89 4,828,176 07/229,764 5/09/89 
4,827,801 07/047,910 5/09/89 4,828,180 07/022,116 5/09/89 
4,827,803 07/086,105 5/09/89 4,828,181 07/125,644 5/09/89 
4,827,808 06/912,442 5/09/89 4,828,183 07/053,401 5/09/89 
4,827,809 07/083,030 5/09/89 4,828,188 07/216,516 5/09/89 
4,827,814 07/130,567 5/09/89 4,828,190 07/126,925 5/09/89 
4,827,820 07/017,700 5/09/89 4,828,198 07/096,605 5/09/89 
4,827,824 07/207,319 5/09/89 4,828,199 07/064,314 5/09/89 
4,827,833 06/680,884 5/09/89 4,828,200 07/221,106 5/09/89 
4,827,837 07/216,706 5/09/89 4,828,202 06/297,945 5/09/89 
4,827,841 06/7 18,496 5/09/89 4,828,212 07/050,785 5/09/89 
4,827,846 07/111,599 5/09/89 4,828,214 07/156,523 5/09/89 
4,827,848 06/93 1,400 5/09/89 4,828,217 06/910,039 5/09/89 
4,827,852 07/056,962 5/09/89 4,828,226 07/109,172 5/09/89 
4,827,854 07/194,203 5/09/89 4,828,238 06/942,094 5/09/89 
4,827,859 07/221,725 5/09/89 4,828,244 07/073,285 5/09/89 
4,827,860 07/148,375 5/09/89 4,828,249 06/920,368 5/09/89 
4,827,861 07/153,955 5/09/89 4,828,250 07/174,128 5/09/89 
4,827,864 07/087,671 5/09/89 4,828,251 07/149,531 5/09/89 
4,827,866 07/186,765 5/09/89 4,828,255 07/195,009 5/09/89 
4,827,871 07/136,404 5/09/89 4,828,256 07/051,089 5/09/89 
4,827,872 07/148,916 5/09/89 4,828,258 07/202,556 5/09/89 
4,827,873 07/061,658 5/09/89 4,828,260 07/235,774 5/09/89 
4,827,874 07/131,570 5/09/89 4,828,262 07/059,526 5/09/89 
4,827,876 06/532,284 5/09/89 4,828,264 07/188,029 5/09/89 
4,827,886 07/132,276 5/09/89 4,828,266 07/134,888 5/09/89 
4,827,892 07/200,238 5/09/89 4,828,267 07/141,595 5/09/89 
4,827,893 07/012,364 5/09/89 4,828,268 06/270,579 5/09/89 
4,827,896 07/114,046 5/09/89 4,828,269 07/159,493 5/09/89 
4,827,898 07/195,823 5/09/89 4,828,276 07/023,979 5/09/89 
4,827,903 07/080,170 5/09/89 4,828,280 07/232,953 5/09/89 
4,827,904 07/182,844 5/09/89 4,828,281 07/093,761 5/09/89 
4,827,909 07/175,285 5/09/89 4,828,282 07/173,801 5/09/89 
4,827,910 07/122,327 5/09/89 4,828,284 07/055,999 5/09/89 
4,827,913 07/245,024 5/09/89 4,828,287 07/135,913 5/09/89 
4,827,916 07/075,558 5/09/89 4,828,291 07/101,806 5/09/89 
4,827,925 07/149,786 5/09/89 4,828,300 07/103,368 5/09/89 
4,827,952 07/114,305 5/09/89 4,828,302 70/147,504 5/09/89 
4,827,956 07/127,152 5/09/89 4,828,312 07/124,078 5/09/89 
4,827,975 07/160,853 5/09/89 4,828,315 07/122,785 5/09/89 
4,827,983 07/150,790 5/09/89 4,828,317 07/013,121 5/09/89 
4,827,998 07/116,161 5/09/89 4,828,319 07/101,364 5/09/89 
4,828,005 7/145,684 5/09/89 4,828,325 07/102,490 5/09/89 
4,828,006 07/107,649 5/09/89 4,828,326 07/077,235 5/09/89 
4,828,019 07/120,312 5/09/89 4,828,328 07/189,639 5/09/89 
4,828,025 07/195,139 5/09/89 4,828,329 07/132,384 5/09/89 
4,828,026 07/191,681 5/09/89 4,828,340 07/234,481 5/09/89 
4,828,030 07/117,786 5/09/89 4,828,342 07/252,895 5/09/89 
4,828,039 06/774,439 5/09/89 4,828,348 06/889,223 5/09/89 
4,828,043 07/028,194 5/09/89 4,828,361 07/089,744 5/09/89 
4,828,046 07/187,554 5/09/89 4,828,379 07/141,930 5/09/89 
4,828,047 07/167,893 5/09/89 4,828,382 06/853,489 5/09/89 
4,828,049 07/107,360 5/09/89 4,828,394 07/077,084 5/09/89 
4,828,050 07/148,111 5/09/89 4,828,406 06/886,516 5/09/89 
4,828,069 07/015,448 5/09/89 4,828,409 07/059,503 5/09/89 
4,828,072 06/93 1,222 5/09/89 4,828,410 06/677,318 5/09/89 
4,828,074 07/261 ,690 5/09/89 4,828,413 06/884,873 5/09/89 
4,828,080 07/100,606 5/09/89 4,828,417 07/170,685 5/09/89 
4,828,092 07/125,726 5/09/89 4,828,426 07/152,828 5/09/89 
4,828,098 07/150,749 5/09/89 4,828,428 07/111,805 5/09/89 
4,828,101 06/731,955 5/09/89 4,828,431 07/098,437 5/09/89 
4,828,105 07/153,948 5/09/89 4,828,432 06/926,583 5/09/89 
4,828,113 07/195,718 5/09/89 4,828,434 07/091 ,599 5/09/89 
4,828,115 07/018,748 5/09/89 4,828,435 07/151,563 5/09/89 
4,828,116 07/161,564 5/09/89 4,828,438 07/169,533 5/09/89 
4,828,118 07/063,988 5/09/89 4,828,446 07/210,741 5/09/89 
4,828,120 07/082,737 5/09/89 4,828,451 07/081,744 5/09/89 
4,828,121 07/132,905 5/09/89 4,828,462 07/131,062 5/09/89 
4,828,125 07/190,688 5/09/89 4,828,463 07/093,713 5/09/89 
4,828,126 07/097,942 5/09/89 4,828,471 07/097,878 5/09/89 
4,828,130 07/107,130 5/09/89 4,828,480 07/158,118 5/09/89 
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4,828,850 07/138,717 5/09/89 
4,828,485 07/182,437 5/09/89 4,828,859 06/893,418 5/09/89 
4,828,492 06/860,206 5/09/89 4,828,860 07/181,239 5/09/89 
4,828,498 07/068,352 5/09/89 4,828,871 07/123,795 5/09/89 
4,828,499 07/086,684 5/09/89 4,828,877 07/137,142 5/09/89 
4,828,500 07/03 1,896 5/09/89 4,828,882 07/026,7 13 5/09/89 
4,828,502 07/157,754 5/09/89 4,828,889 07/152,163 5/09/89 
4,828,506 07/109,971 5/09/89 4,828,890 07/182,674 5/09/89 
4,828,507 07/210,416 5/09/89 4,828,893 07/078,943 5/09/89 
4,828,520 07/120,582 5/09/89 4,828,907 07/096,542 5/09/89 
4,828,522 07/208,966 5/09/89 4,828,912 06/447,581 5/09/89 
4,828,526 07/074,046 5/09/89 4,828,914 07/133,124 5/09/89 
4,828,528 07/172,361 5/09/89 4,828,918 07/010,544 5/09/89 
4,828,531 07/185,850 5/09/89 4,828,920 07/063,225 5/09/89 
4,828,532 07/251,129 5/09/89 4,828,926 07/128,988 5/09/89 
4,828,535 07/116,284 5/09/89 4,828,929 07/039,621 5/09/89 
4,828,537 07/081 ,387 5/09/89 4,828,939 07/056,567 5/09/89 
4,828,543 06/847,978 5/09/89 4,828,940 07/189,935 5/09/89 
4,828,544 06/864,699 5/09/89 4,828,941 07/051,453 5/09/89 
4,828,548 07/140,215 5/09/89 4,828,946 07/129,557 5/09/89 
4,828,551 07/107,780 5/09/89 4,828,949 07/052,164 5/09/89 
4,828,562 07/152,129 5/09/89 4,828,977 07/225,325 5/09/89 
4,828,564 07/085,225 5/09/89 4,828,988 06/863,281 5/09/89 
4,828,565 06/922,345 5/09/89 4,828,992 06/825,497 5/09/89 
4,828,570 06/917,600 5/09/89 4,828,993 06/934,812 5/09/89 
4,828,571 06/862,196 5/09/89 4,828,996 06/455,496 5/09/89 
4,828,572 07/107,900 5/09/89 4,829,001 06/796,272 5/09/89 
4,828,574 07/116,720 5/09/89 4,829,003 06/901,428 5/09/89 
4,828,575 07/068,007 5/09/89 4,829,005 06/620,924 5/09/89 
4,828,576 07/167,763 5/09/89 4,829,007 07/232,757 5/09/89 
4,828,597 07/129,817 5/09/89 4,829,031 06/892,631 5/09/89 
4,828,600 07/079,090 5/09/89 4,829,036 07/184,191 5/09/89 
4,828,601 07/101,324 5/09/89 4,829,039 07/127,854 5/09/89 
4,828,604 07/166,340 5/09/89 4,829,041 06/877 ,037 5/09/89 
4,828,608 07/050,201 5/09/89 4,829,056 07/037,191 5/09/89 
4,828,615 07/028,922 5/09/89 4,829,063 07/118,107 5/09/89 
4,828,621 06/918,523 5/09/89 4,829,067 07/127,406 5/09/89 
4,828,624 07/081,927 5/09/89 4,829,074 06/832,424 5/09/89 
4,828,625 07/023,206 5/09/89 4,829,075 07/025,581 5/09/89 
4,828,636 07/089,156 5/09/89 4,829,076 07/097,111 5/09/89 
4,828,639 07/089,436 5/09/89 4,829,078 07/158,457 5/09/89 
4,828,643 07/002,114 5/09/89 4,829,081 06/945,428 5/09/89 
4,828,646 07/199,049 5/09/89 4,829,097 07/006,974 5/09/89 
4,828,647 07/166,666 5/09/89 4,829,117 07/065,240 5/09/89 
4,828,654 07/172,195 5/09/89 4,829,129 07/055,337 5/09/89 
4,828,662 07/186,861 5/09/89 4,829,133 07/234,238 5/09/89 
4,828,664 07/030,708 5/09/89 4,829,142 07/086,469 5/09/89 
4,828,667 07/164,859 5/09/89 4,829,145 07/103,301 5/09/89 
4,828,678 07/071,246 5/09/89 4,829,155 06/933,670 5/09/89 
4,828,685 07/066,076 5/09/89 4,829,178 07/091,048 5/09/89 
4,828,692 07/080,751 5/09/89 4,829,185 06/654,504 5/09/89 
4,828,695 07/154,581 5/09/89 4,829,192 07/031,245 5/09/89 
4,828,699 07/087,548 5/09/89 4,829,194 06/869,874 5/09/89 
4,828,702 07/089,109 5/09/89 4,829,207 06/941,714 5/09/89 
4,828,705 06/925,347 5/09/89 4,829,211 07/164,306 5/09/89 
4,828,714 07/176,149 5/09/89 4,829,224 07/197,638 5/09/89 
4,828,717 07/181,686 5/09/89 4,829,234 07/218,819 5/09/89 
4,828,728 06/593,783 5/09/89 4,829,235 07/032,685 5/09/89 
4,828,749 06/931,503 5/09/89 4,829,247 07/082,853 5/09/89 
4,828,753 06/865,420 5/09/89 4,829,254 07/091,028 5/09/89 
4,828,756 07/143,541 5/09/89 4,829,259 07/127,745 5/09/89 
4,828,764 07/064,268 5/09/89 4,829,260 07/109,655 5/09/89 
4,828,766 07/067,885 5/09/89 4,829,261 07/167,743 5/09/89 
4,828,780 07/127,067 5/09/89 4,829,263 07/180,434 5/09/89 
4,828,781 07/066,435 5/09/89 4,829,271 07/118,658 5/09/89 
4,828,782 07/070,705 5/09/89 4,829,284 07/228,875 5/09/89 
4,828,787 07/057,794 5/09/89 4,829,289 07/015,474 5/09/89 
4,828,796 06/882,887 5/09/89 4,829,296 06/858,363 5/09/89 
4,828,799 06/749, 157 5/09/89 4,829,303 07/195,225 5/09/89 
4,828,805 07/104,291 5/09/89 4,829,311 07/168,927 5/09/89 
4,828,806 07/127,609 5/09/89 4,829,315 07/006,005 5/09/89 
4,828,812 07/138,972 5/09/89 4,829,355 06/942,840 5/09/89 
4,828,814 07/009,326 5/09/89 4,829,390 06/908,609 5/09/89 
4,828,816 06/929,065 5/09/89 4,829,397 07/168,547 5/09/89 
4,828,818 07/124,372 5/09/89 4,829,398 7/009,473 5/09/89 
4,828,819 07/207,624 5/09/89 4,829,403 07/004,710 5/09/89 
4,828,820 07/003,670 5/09/89 4,829,404 07/071 ,562 5/09/89 
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4,829,805 07/172,700 5/16/89 
4,829,409 07/214,718 5/09/89 4,829,808 07/050,318 5/16/89 
4,829,430 07/120,046 5/09/89 = 4,829,815 07/194,061 5/16/89 
4,829,435 07/026,807 5/09/89 4,829,817 07/128,928 5/16/89 
4,829,442 06/864,442 5/09/89 4,829,824 07/168,005 5/16/89 
4,829,448 06/777,202 5/09/89 4,829,836 07/068,161 5/16/89 
4,829,459 07/124,531 5/09/89 = 4,829,846 07/165,421 5/16/89 
4,829,472 06/921,215 5/09/89 4,829,852 07/163,053 5/16/89 
4,829,487 07/191,108 5/09/89 = 4,829,855 07/178,352 5/16/89 
4,829,492 06/890,455 5/09/89 4,829,857 07/018,524 5/16/89 
4,829,500 07/042,613 . 5/09/89 4,829,862 07/086,498 5/16/89 
4,829,503 07/134,785 5/09/89 4,829,866 06/635,476 5/16/89 
4,829,510 07/151,578 5/09/89 4,829,868 07/194,421 5/16/89 
4,829,513 07/027,656 5/09/89 = 4,829,871 07/195,900 5/16/89 
4,829,537 06/936,284 5/09/89 4,829,872 07/192,322 5/16/89 
4,829,539 07/144,177 5/09/89 4,829,875 07/242,537 5/16/89 
4,829,563 07/178,548 5/09/89 4,829,876 07/157,365 5/16/89 
4,829,572 07/117,485 5/09/89 4,829,879 07/046,079 5/16/89 
4,829,574 07/153,504 5/09/89 = 4,829,880 07/084,285 5/16/89 
4,829,575 06/929,474 5/09/89 4,829,883 06/8 19,692 5/16/89 
4,829,576 06/92 1,625 5/09/89 = 4,829,886 07/179,552 5/16/89 
4,829,578 06/9 14,667 5/09/89 4,829,892 07/162,518 5/16/89 
4,829,592 06/8 12,954 5/09/89 = 4,829,900 07/055,427 5/16/89 
4,829,597 06/913,031 5/09/89 4,829,901 07/138,389 5/16/89 
4,829,604 07/150,041 5/16/89 4,829,902 06/926,653 5/16/89 
4,829,605 07/030,369 5/16/89 4,829,903 07/127,149 5/16/89 
4,829,608 07/131,492 5/16/89 4,829,904 07/078,549 5/16/89 
4,829,609 07/134,586 5/16/89 4,829,905 06/623,453 5/16/89 
4,829,612 07/195,113 5/16/89 4,829,910 07/009,462 5/16/89 
4,829,614 07/229,621 5/16/89 4,829,916 07/097,131 5/16/89 
4,829,615 07/090,616 5/16/89 4,829,920 07/158,405 5/16/89 
4,829,617 07/195,171 5/16/89 = 4,829,921 07/155,116 5/16/89 
4,829,618 07/236,234 5/16/89 4,829,925 07/145,306 5/16/89 
4,829,621 06/883,599 5/16/89 4,829,927 07/080,737 5/16/89 
4,829,622 07/155,289 5/16/89 4,829,929 07/115,864 5/16/89 
4,829,625 07/111,824 5/16/89 4,829,954 07/178,455 5/16/89 
4,829,631 07/205,171 5/16/89 4,829,955 07/195,472 5/16/89 
4,829,634 07/242,149 5/16/89 4,829,967 ‘ 07/110,912 5/16/89 
4,829,635 07/187,319 5/16/89 4,829,969 07/186,939 5/16/89 
4,829,646 07/033,211 5/16/89 4,829,973 07/133,390 5/16/89 
4,829,649 06/520, 133 5/16/89 4,829,977 07/164,864 5/16/89 
4,829,658 07/221,532 5/16/89 = 4,829,982 07/119,902 5/16/89 
4,829,667 07/198,338 5/16/89 4,829,987 06/940,340 5/16/89 
4,829,670 07/102,864 5/16/89 4,829,988 06/883,355 5/16/89 
4,829,673 07/215,800 5/16/89 = 4,829,991 07/000,628 5/16/89 
4,829,676 07/081,477 5/16/89 4,829,992 07/103,540 5/16/89 
4,829,684 07/119,185 5/16/89 4,829,993 07/254,610 5/16/89 
4,829,685 07/149,666 5/16/89 4,829,995 07/093,502 5/16/89 
4,829,687 07/117,336 5/16/89 4,830,007 07/116,041 5/16/89 
4,829,688 07/111,999 5/16/89 4,830,011 07/103,020 5/16/89 
4,829,689 06/878,427 5/16/89 4,830,018 07/098,550 5/16/89 
4,829,690 07/066,785 5/16/89 4,830,029 06/944, 152 5/16/89 
4,829,692 07/151,877 5/16/89 4,830,031 07/151,161 5/16/89 
4,829,693 06/930,888 5/16/89 4,830,033 06/745,308 5/16/89 
4,829,694 07/208,297 5/16/89 4,830,035 07/049,309 5/16/89 
4,829,697 06/440,494 5/16/89 4,830,036 07/114,764 5/16/89 
4,829,698 07/214,162 5/16/89 4,830,040 07/222,265 5/16/89 
4,829,699 07/247,821 5/16/89 4,830,044 07/162,760 5/16/89 
4,829,701 07/230,453 5/16/89 4,830,048 07/207,500 5/16/89 
4,829,704 07/138,071 5/16/89 4,830,055 07/005,201 5/16/89 
4,829,706 06/922,718 5/16/89 4,830,056 07/174,844 5/16/89 
4,829,710 07/134,841 5/16/89 4,830,059 06/636,566 5/16/89 
4,829,712 07/210,276 5/16/89 4,830,064 07/089,326 5/16/89 
4,829,718 07/032,023 5/16/89 4,830,067 07/146,957 5/16/89 
4,829,719 07/158,464 5/16/89 4,830,068 07/092,002 5/16/89 
4,829,720 07/208,983 5/16/89 = 4,830,071 07/171,596 5/16/89 
4,829,722 07/201,970 5/16/89 = 4,830,074 07/219,432 5/16/89 
4,829,734 06/926,077 5/16/89 4,830,075 07/106,221 5/16/89 
4,829,753 07/144,106 5/16/89 4,830,080 07/177,400 5/16/89 
4,829,766 07/069,609 5/16/89 = 4,830,097 07/073,539 5/16/89 
4,829,767 07/190,777 5/16/89 4,830,104 07/121,553 5/16/89 
4,829,768 07/010,129 5/16/89 4,830,108 07/140,451 5/16/89 
4,829,776 07/153,956 5/16/89 = 4,830,113 07/123,301 5/16/89 
4,829,789 07/118,582 5/16/89 4,830,114 07/074,899 5/16/89 
4,829,790 07/241,303 5/16/89 = 4,830,117 07/137,618 5/16/89 
4,829,792 07/077,889 5/16/89 4,830,118 07/137,619 5/16/89 
4,829,801 06/926,932 5/16/89 4,830,120 07/202,383 5/16/89 
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4,830,389 07/120,577 5/16/89 
4,830,122 07/046,621 5/16/89 4,830,391 07/150,907 5/16/89 
4,830,126 07/205,285 5/16/89 4,830,392 07/001,055 5/16/89 
4,830,133 07/101,594 5/16/89 4,830,403 07/185,680 5/16/89 
4,830,138 07/165,615 5/16/89 4,830,404 07/059,256 5/16/89 
4,830,139 06/893,188 5/16/89 4,830,409 07/085,175 5/16/89 
4,830,142 07/261,723 5/16/89 4,830,410 07/105,107 5/16/89 
4,830,143 07/231,156 5/16/89 4,830,412 07/112,701 5/16/89 
4,830,144 07/232,521 5/16/89 4,830,416 07/091,111 5/16/89 
4,830,153 07/093,554 5/16/89 4,830,420 07/153,102 5/16/89 
4,830,155 07/063,243 5/16/89 4,830,425 07/140,487 5/16/89 
4,830,167 06/548,702 5/16/89 4,830,427 07/139,445 5/16/89 
4,830,171 07/091,581 5/16/89 4,830,429 07/146,840 5/16/89 
4,830,179 07/133,266 5/16/89 4,830,436 07/076,238 5/16/89 
4,830,183 07/136,695 5/16/89 4,830,439 07/105,370 5/16/89 
4,830,185 07/083,243 5/16/89 4,830,440 07/062,809 5/16/89 
4,830,189 07/030,885 5/16/89 4,830,445 07/062,475 5/16/89 
4,830,191 07/236,284 5/16/89 4,830,449 07/097,874 5/16/89 
4,830,193 07/140,865 5/16/89 4,830,453 07/073,884 5/16/89 
4,830,195 07/007,754 5/16/89 4,830,462 07/136,620 5/16/89 
4,830,198 07/184,418 5/16/89 4,830,471 07/137,633 5/16/89 
4,830,199 07/101,830 5/16/89 4,830,480 07/174,727 5/16/89 
4,830,204 07/154,571 5/16/89 4,830,485 07/124,239 5/16/89 
4,830,224 07/111,757 5/16/89 4,830,487 06/750,034 5/16/89 
4,830,227 06/928,854 5/16/89 4,830,491 06/601,533 5/16/89 
4,830,229 07/073,747 5/16/89 4,830,507 07/017,896 5/16/89 
4,830,233 07/073,995 5/16/89 4,830,509 07/207,547 5/16/89 
4,830,234 07/209,485 5/16/89 4,830,510  06/918,322 5/16/89 
4,830,236 07/109,985 5/16/89 4,830,519 07/034,458 5/16/89 
4,830,238 07/034,704 5/16/89 4,830,520 07/119,271 5/16/89 
4,830,242 07/033,808 5/16/89 4,830,524 06/673,463 5/16/89 
4,830,243 07/094,270 5/16/89 4,830,525 07/156,751 5/16/89 
4,830,244 07/027,339 5/16/89 4,830,528 07/239,502 5/16/89 
4,830,246 07/180,315 5/16/89 4,830,529 07/141,968 5/16/89 
4,830,248 07/185,411 5/16/89 4,830,531 07/036,146 5/16/89 
4,830,249 07/202,682 5/16/89 4,830,532 07/018,403 5/16/89 
4,830,251 07/226,691 5/16/89 4,830,533 07/062,496 5/16/89 
4,830,253 06/449,175 5/16/89 4,830,534 07/111,813 5/16/89 
4,830,259 07/132,215 5/16/89 4,830,536 06/634,122 5/16/89 
4,830,261 07/114,619 5/16/89 4,830,543 06/925,287 5/16/89 
4,830,268 06/707,974 5/16/89 4,830,544 07/144,125 5/16/89 
4,830,270 07/195,773 5/16/89 4,830,547 06/679,304 5/16/89 
4,830,272 07/200,464 5/16/89 4,830,550 07/104,274 5/16/89 
4,830,282 07/205,092 5/16/89 4,830,556 07/069,379 5/16/89 
4,830,283 07/061 ,094 5/16/89 4,830,559 07/172,892 5/16/89 
4,830,288 07/130,459 5/16/89 4,830,561 07/145,632 5/16/89 
4,830,300 07/124,697 5/16/89 4,830,563 07/059,920 5/16/89 
4,830,305 07/114,490 5/16/89 4,830,566 06/584,257 5/16/89 
4,830,309 07/112,512 5/16/89 4,830,576 07/117,970 5/16/89 
4,830,310 07/124,888 5/16/89 | 4,830,582 07/077,923 5/16/89 
4,830,312 07/169,874 5/16/89 4,830,585 07/079,083 5/16/89 
4,830,325 07/077,013 5/16/89 4,830,591 07/197,994 5/16/89 
4,830,327 07/190,011 5/16/89 4,830,594 07/049,181 5/16/89 
4,830,329 07/046,839 5/16/89 4,830,595 07/045,514 5/16/89 
4,830,330 06/926,358 5/16/89 4,830,596 07/140,747 5/16/89 
4,830,336 07/150,403 5/16/89 4,830,604 07/044,733 5/16/89 
4,830,339 07/217,152 5/16/89 4,830,605 07/158,675 5/16/89 
4,830,340 07/133,793 5/16/89 4,830,620 07/109,184 5/16/89 
4,830,342 07/075,467 5/16/89 4,830,622 07/087,025 5/16/89 
4,830,345 07/122,441 5/16/89 4,830,624 07/154,974 5/16/89 
4,830,346 07/125,593 5/16/89 4,830,626 07/228,323 5/16/89 
4,830,350 07/121,048 5/16/89 4,830,633 07/065,094 5/16/89 
4,830,351 07/148,848 5/16/89 4,830,642 07/159,537 5/16/89 
4,830,352 07/168,538 5/16/89 4,830,648 07/238,460 5/16/89 
4,830,363 07/152,460 5/16/89 4,830,659 07/211,640 5/16/89 
4,830,364 07/056,594 5/16/89 4,830,662 06/826,917 5/16/89 
4,830,365 07/084,201 5/16/89 4,830,663 07/011,962 5/16/89 
4,830,366 07/148,295 5/16/89 4,830,664 07/134,440 5/16/89 
4,830,369 07/099,789 5/16/89 4,830,668 07/130,082 5/16/89 
4,830,371 07/030,366 5/16/89 4,830,670 07/063,360 5/16/89 
4,830,373 07/133,307 5/16/89 4,830,674 07/129,652 5/16/89 
4,830,374 07/020,476 5/16/89 4,830,677 07/084,778 5/16/89 
4,830,375 07/177,381 5/16/89 4,830,690 06/859,461 5/16/89 
4,830,379 07/037,943 5/16/89 4,830,695 07/120,846 5/16/89 
4,830,380 07/117,976 5/16/89 4,830,745 07/251,058 5/16/89 
4,830,384 07/068,012 5/16/89 4,830,750 07/067,301 5/16/89 
4,830,385 07/150,736 5/16/89 4,830,755 07/163,269 5/16/89 
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4,831,254 07/007,127 5/16/89 
4,830,761 07/187,816 5/16/89 4,831,257 06/912,883 5/16/89 
4,830,763 07/156,114 5/16/89 4,831,259 07/049,281 5/16/89 
4,830,784 07/021,057 5/16/89 4,831,267 07/147,338 5/16/89 
4,830,791 07/162,021 5/16/89 4,831,268 07/271,343 5/16/89 
4,830,804 07/000,098 5/16/89 4,831,271 07/080,811 5/16/89 
4,830,814 07/067 ,341 5/16/89 4,831,272 07/167,725 5/16/89 
4,830,816 07/107,736 5/16/89 4,831,277 07/084, 102 5/16/89 
4,830,817 07/113,282 5/16/89 4,831,281 06/596,217 5/16/89 
4,830,829 07/093,277 5/16/89 4,831,290 07/155,719 5/16/89 
4,830,831 06/886,054 5/16/89 4,831,291 07/114,550 5/16/89 
4,830,833 06/873,970 5/16/89 4,831,296 07/240,424 5/16/89 
4,830,835 07/044,790 5/16/89 4,831,304 07/146,383 5/16/89 
4,830,846 07/150,184 5/16/89 4,831,306 07/190,021 5/16/89 
4,830,851 7/021 ,284 5/16/89 4,831,310 07/094,616 5/16/89 
4,830,863 07/100,187 5/16/89 4,831,315 07/028,700 5/16/89 
4,830,867 06/855,573 $/16/89 4,831,327 07/044,737 5/16/89 
4,830,876 06/88 1,712 5/16/89 4,831,328 07/052,375 5/16/89 
4,830,881 07/064,549 5/16/89 4,831,332 06/933,993 5/16/89 
4,830,894 07/126,096 5/16/89 4,831,356 07/226,574 5/16/89 
4,830,897 07/083,530 5/16/89 4,831,357 06/854,565 5/16/89 
4,830,914 07/080,988 5/16/89 4,831,359 07/144,550 5/16/89 
4,830,916 07/131,722 5/16/89 4,831,366 07/152,489 5/16/89 
4,830,922 06/834,777 5/16/89 4,831,367 07/244,634 5/16/89 
4,830,926 07/239,092 5/16/89 4,831,374 06/474,876 5/16/89 
4,830,954 07/098,870 5/16/89 4,831,376 07/082,643 5/16/89 
4,830,959 06/929,332 5/16/89 4,831,380 07/084,699 5/16/89 
4,830,964 07/106,676 5/16/89 4,831,384 07/200,365 5/16/89 
4,830,968 06/928,432 5/16/89 4,831,388 07/083,388 5/16/89 
4,830,979 07/226,682 5/16/89 4,831,393 07/131,828 5/16/89 
4,830,986 06/861,015 5/16/89 4,831,396 07/143,044 5/16/89 
4,830,988 - 07/021,052 5/16/89 4,831,397 07/208,674 5/16/89 
4,830,994 07/136,173 5/16/89 4,831,399 07/136,969 5/16/89 
4,831,004 07/212,843 5/16/89 4,831,438 07/018,465 5/16/89 
4,831,005 07/140,512 5/16/89 4,831,442 07/151,132 5/16/89 
4,831,006 07/140,528 5/16/89 4,831,459 07/118,847 5/16/89 
4,831,008 07/171,665 5/16/89 4,831,462 07/100,764 5/16/89 
4,831,010 07/180,532 5/16/89 4,831,470 07/108,287 5/16/89 
4,831,017 07/067 ,569 5/16/89 4,831,479 07/210,202 5/16/89 
4,831,018 07/030,008 5/16/89 4,831,481 06/886,205 5/16/89 
4,831,027 07/105,144 5/16/89 4,831,495 07/075,722 5/16/89 
4,831,028 07/042,867 5/16/89 4,831,497 06/906, 105 5/16/89 
4,831,029 07/116,870 5/16/89 4,831,503 07/100,043 5/16/89 
4,831,032 06/88 1,983 5/16/89 4,831,514 07/084,593 5/16/89 
4,831,034 07/084,035 5/16/89 4,831,519 07/195,478 5/16/89 
4,831,039 07/129,064 5/16/89 4,831,522 07/014,951 5/16/89 
4,831,040 07/150,808 5/16/89 4,831,526 06/854,780 5/16/89 
4,831,044 07/115,015 5/16/89 4,831,532 07/024,751 5/16/89 
4,831,046 06/861 ,334 5/16/89 4,831,559 06/890,217 5/16/89 
4,831,047 06/776,907 5/16/89 4,831,564 07/111,797 5/16/89 
4,831,055 07/059,057 5/16/89 4,831,566 07/028,499 5/16/89 
4,831,057 07/047,560 5/16/89 4,831,588 07/136,576 5/16/89 
4,831,065 06/933,003 5/16/89 4,831,606 07/156,146 5/16/89 
4,831,066 07/08 1,646 5/16/89 4,831,615 06/823,330 5/16/89 
4,831,107 06/890,904 5/16/89 4,831,627 07/226,664 5/16/89 
4,831,124 06/673,971 5/16/89 4,831,638 07/093,557 5/16/89 
4,831,137 07/168,297 5/16/89 4,831,639 07/176,327 5/16/89 
4,831,147 07/215,463 5/16/89 4,831,644 07/197,048 5/16/89 
4,831,151 06/853,831 5/16/89 4,831,655 07/079,185 5/16/89 
4,831,154 07/036,828 5/16/89 4,831,662 07/125,585 5/16/89 
4,831,159 06/876,495 5/16/89 4,831,664 07/049,355 5/23/89 
4,831,162 07/015,519 5/16/89 4,831,669 07/180,557 5/23/89 
4,831,164 07/180,061 5/16/89 4,831,675 07/194,563 5/23/89 
4,831,168 07/142,333 5/16/89 4,831,677 07/222,545 5/23/89 
4,831,169 07/087,054 5/16/89 4,831,681 07/025,597 5/23/89 
4,831,171 06/91 1,365 5/16/89 4,831,682 07/226,895 5/23/89 
4,831,173 06/909,127 5/16/89 4,831,686 07/117,814 5/23/89 
4,831,179 06/930,837 5/16/89 4,831,688 07/189,391 5/23/89 
4,831,185 07/135,128 5/16/89 4,831,690 06/748,706 §/23/89 
4,831,186 07/213,038 5/16/89 4,831,692 07/058,756 5/23/89 
4,831,192 07/139,896 5/16/89 4,831,699 07/062,477 5/23/89 
4,831,217 07/012,870 5/16/89 4,831,703 07/203,650 5/23/89 
4,831,220 07/170,277 5/16/89 4,831,706 07/170,842 5/23/89 
4,831,221 07/229,674 5/16/89 4,831,707 06/570,319 5/23/89 
4,831,230 06/936,484 5/16/89 4,831,713 07/203,450 5/23/89 
4,831,234 07/126,597 5/16/89 4,831,720 07/189,478 5/23/89 
4,831,235 06/871,415 5/16/89 4,831,723 07/180,541 5/23/89 
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4,831,983 07/110,532 5/23/89 
4,831,724 07/08 1,343 5/23/89 4,831,994 07/113,671 5/23/89 
4,831,726 07/187,905 5/23/89 4,831,999 06/629,544 5/23/89 
4,831,729 07/026,726 5/23/89 4,832,000 06/405,325 5/23/89 
4,831,730 07/127,912 5/23/89 4,832,001 07/055,214 5/23/89 
4,831,733 07/027,434 5/23/89 4,832,006 07/067,739 5/23/89 
4,831,734 07/157,699 5/23/89 4,832,015 07/164,230 5/23/89 
4,831,736 07/102,487 5/23/89 4,832,016 07/166,413 5/23/89 
4,831,737 07/081,879 5/23/89 4,832,019 07/168,867 5/23/89 
4,831,740 07/054,909 5/23/89 4,832,021 07/115,623 5/23/89 
4,831,749 07/227,315 5/23/89 4,832,022 07/044,894 5/23/89 
4,831,750 06/662,400 5/23/89 4,832,026 07/151,116 5/23/89 
4,831,756 07/059,257 5/23/89 4,832,034 07/036,353 5/23/89 
4,831,757 07/096,988 5/23/89 4,832,042 07/086,844 5/23/89 
4,831,758 07/235,697 5/23/89 4,832,045 07/169,824 5/23/89 
4,831,762 07/176,210 5/23/89 4,832,050 07/148,994 5/23/89 
4,831,763 07/241,878 5/23/89 4,832,051 06/879,839 5/23/89 
4,831,768 07/125,338 5/23/89 4,832,052 07/037,212 5/23/89 
4,831,772 07/152,905 5/23/89 4,832,056 07/019,133 5/23/89 
4,831,775 07/274,390 5/23/89 4,832,057 06/941,194 5/23/89 
4,831,776 06/908,601 5/23/89 4,832,062 07/145,052 5/23/89 
4,831,782 06/927,259 5/23/89 4,832,070 07/151,840 5/23/89 
4,831,787 07/164,175 5/23/89 4,832,073 07/195,811 5/23/89 
4,831,790 07/114,307 5/23/89 4,832,078 07/069,441 5/23/89 
4,831,792 07/076,120 5/23/89 4,832,080 07/146,319 5/23/89 
4,831,793 06/733,100 5/23/89 4,832,085 07/265,938 5/23/89 
4,831,798 07/138,357 5/23/89 4,832,088 07/194,906 5/23/89 
4,831,800 07/065,896 5/23/89 4,832,097 07/212,285 5/23/89 
4,831,810 07/170,537 5/23/89 4,832,106 06/402,300 5/23/89 
4,831,813 07/101,027 5/23/89 4,832,118 06/934,496 5/23/89 
4,831,817 07/126,036 5/23/89 4,832,119 07/056,541 5/23/89 
4,831,818 07/165,946 5/23/89 4,832,124 07/134,127 5/23/89 
4,831,819 07/069,419 5/23/89 4,832,131 07/040,650 5/23/89 
4,831,826 06/624,604 5/23/89 4,832,133 06/926,926 5/23/89 
4,831,827 07/055,517 5/23/89 4,832,137 07/090,287 5/23/89 
4,831,840 07/095,805 5/23/89 4,832,140 07/253,922 5/23/89 
4,831,842 07/144,519 5/23/89 4,832,146 07/117,306 5/23/89 
4,831,850 07/199,204 5/23/89 4,832,153 07/200,508 5/23/89 
4,831,852 07/202,580 5/23/89 4,832,155 07/092,208 5/23/89 
4,831,854 07/000,906 5/23/89 4,832,163 07/197,596 5/23/89 
4,831,861 07/155,028 5/23/89 4,832,164 07/062,307 5/23/89 
4,831,865 07/111,721 5/23/89 4,832,166 07/152,955 5/23/89 
4,831,866 07/118,552 5/23/89 4,832,172 07/013,466 5/23/89 
4,831,874 07/109,997 5/23/89 4,832,175 07/033,250 5/23/89 
4,831,875 07/044,627 5/23/89 4,832,177 07/138,356 §/23/89 
4,831,877 07/087,775 5/23/89 4,832,188 06/787,309 5/23/89 
4,831,878 07/044,833 5/23/89 4,832,195 07/189,064 5/23/89 
4,831,883 07/197,774 5/23/89 4,832,198 07/203,136 5/23/89 
4,831,885 07/101,388 5/23/89 4,832,210 07/155,915 5/23/89 
4,831,886 07/077,389 5/23/89 4,832,212 : 07/145,361 5/23/89 
4,831,887 07/003,278 5/23/89 4,832,214 07/170,328 5/23/89 
4,831,888 07/082,201 5/23/89 4,832,217 07/198,563 5/23/89 
4,831,889 07/194,972 5/23/89 4,832,218 07/216,642 5/23/89 
4,831,891 07/050,991 5/23/89 4,832,222 07/128,623 5/23/89 
4,831,896 07/090,614 5/23/89 4,832,225 07/173,074 5/23/89 
4,831,897 07/104,810 5/23/89 4,832,229 06/878,997 5/23/89 
4,831,898 07/094,681 5/23/89 4,832,230 07/133,495 5/23/89 
4,831,902 07/179,961 5/23/89 4,832,232 07/179,497 5/23/89 
4,831,903 07/207,833 5/23/89 4,832,238 07/178,306 5/23/89 
4,831,904 07/145,416 5/23/89 4,832,241 07/050,422 5/23/89 
4,831,905 07/249,657 5/23/89 4,832,242 07/106,454 5/23/89 
4,831,908 07/006, 154 5/23/89 4,832,253 07/168,396 5/23/89 
4,831,912 07/064,199 §/23/89 4,832,271 07/049,374 5/23/89 
4,831,913 07/061 ,627 5/23/89 4,832,277 07/071,262 5/23/89 
4,831,914 07/071,160 5/23/89 4,832,280 07/112,858 5/23/89 
4,831,917 07/076,575 5/23/89 4,832,281 07/072,739 5/23/89 
4,831,918 07/121,314 5/23/89 4,832,282 07/110,913 5/23/89 
4,831,950 07/090,672 5/23/89 4,832,290 07/101,974 5/23/89 
4,831,956 07/214,088 5/23/89 4,832,292 07/200,647 5/23/89 
4,831,957 06/869,282 5/23/89 4,832,296 07/180,193 5/23/89 
4,831,958 07/169,882 5/23/89 4,832,298 07/203,339 5/23/89 
4,831,959 06/508,004 5/23/89 4,832,302 07/170,855 5/23/89 
4,831,960 07/151,916 5/23/89 4,832,303 07/169,996 5/23/89 
4,831,964 07/137,617 5/23/89 4,832,304 07/197,189 5/23/89 
4,831,972 07/190,465 5/23/89 4,832,305 06/852,189 5/23/89 
4,831,973 07/153,154 5/23/89 4,832,309 07/111,654 5/23/89 
4,831,977 07/074,716 5/23/89 4,832,314 07/230,391 5/23/89 
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4,832,644 07/036,920 5/23/89 
4,832,316 07/046,835 5/23/89 4,832,651 07/022,760 §/23/89 
4,832,317 06/469,940 5/23/89 4,832,652 07/078,636 5/23/89 
4,832,321 07/217,599 5/23/89 4,832,654 06/934,993 5/23/89 
4,832,331 07/107,023 5/23/89 4,832,656 07/155,993 5/23/89 
4,832,332 07/157,513 5/23/89 4,832,662 07/158,704 5/23/89 
4,832,334 07/117,999 $/23/89 4,832,663 07/131,563 5/23/89 
4,832,336 07/195,006 5/23/89 4,832,669 07/031,418 5/23/89 
4,832,338 07/166,693 5/23/89 4,832,672 07/147,480 5/23/89 
4,832,339 07/151,827 5/23/89 4,832,675 07/072,145 5/23/89 
4,832,340 07/165,515 5/23/89 4,832,677 07/047,677 5/23/89 
4,832,345 07/084,317 5/23/89 4,832,681 07/127,690 5/23/89 
4,832,346 07/086,599 5/23/89 4,832,691 07/025,223 5/23/89 
4,832,347 07/135,319 5/23/89 4,832,694 07/153,809 §/23/89 
4,832,351 07/098,212 5/23/89 4,832,695 07/132,625 5/23/89 
4,832,354 07/211,572 5/23/89 4,832,697 07/160,965 5/23/89 
4,832,357 07/213,717 5/23/89 4,832,699 07/134,071 5/23/89 
4,832,360 07/169,433 5/23/89 4,832,706 07/187,534 §/23/89 
4,832,362 07/198,073 5/23/89 4,832,709 06/485,553 5/23/89 
4,832,365 07/085,354 5/23/89 4,832,716 07/170,818 $/23/89 
4,832,368 07/104,935 §/23/89 4,832,719 07/057,168 5/23/89 
4,832,372 07/176,303 5/23/89 4,832,722 07/090,406 5/23/89 
4,832,373 07/054,61 1 5/23/89 4,832,728 06/772,294 5/23/89 
4,832,381 07/094,571 5/23/89 4,832,732 07/134,323 5/23/89 
4,832,383 07/197,278 5/23/89 4,832,733 07/035,547 5/23/89 
4,832,393 07/180,463 §/23/89 4,832,735 07/183,328 $/23/89 
4,832,395 07/159,184 5/23/89 4,832,737 06/908,554 5/23/89 
4,832,396 06/692,345 5/23/89 4,832,741 07/191,242 5/23/89 
4,832,416 07/161,686 5/23/89 4,832,743 06/944,333 5/23/89 
4,832,417 07/182,009 5/23/89 4,832,744 07/133,812 5/23/89 
4,832,434 06/370,576 5/23/89 4,832,751 07/274,721 5/23/89 
4,832,438 06/633,539 5/23/89 4,832,757 07/071,109 5/23/89 
4,832,449 07/125,486 §/23/89 4,832,767 07/149,581 5/23/89 
4,832,451 06/874,302 5/23/89 4,832,772 07/202,299 5/23/89 
4,832,468 06/851,151 5/23/89 4,832,782 07/249,871 5/23/89 
4,832,470 07/152,547 5/23/89 4,832,783 07/131,482 5/23/89 
4,832,476 07/101,786 5/23/89 4,832,786 7/097, 195 5/23/89 
4,832,485 06/414,802 5/23/89 4,832,795 07/142,288 5/23/89 
4,832,497 07/088,112 5/23/89 4,832,797 06/936,720 5/23/89 
4,832,498 07/202,681 5/23/89 4,832,802 07/206,017 5/23/89 
4,832,499 06/938,400 §/23/89 4,832,813 07/130,220 5/23/89 
4,832,501 07/184,017 5/23/89 4,832,822 07/204,989 5/23/89 
4,832,509 07/227,491 §/23/89 4,832,834 07/217,773 5/23/89 
4,832,517 07/095,020 5/23/89 4,832,837 07/037,432 5/23/89 
4,832,519 07/107,925 5/23/89 4,832,843 07/107,597 5/23/89 
4,832,521 07/248,979 5/23/89 4,832,845 07/133,437 §/23/89 
4,832,525 07/173,121 5/23/89 4,832,852 07/034,449 5/23/89 
4,832,530 07/153,351 5/23/89 4,832,856 07/166,360 5/23/89 
4,832,531 07/139,252 5/23/89 4,832,862 07/054,870 5/23/89 
4,832,532 07/054,642 5/23/89 4,832,863 07/137,202 5/23/89 
4,832,533 07/014,189 5/23/89 4,832,866 07/103,790 5/23/89 
4,832,536 07/112,270 5/23/89 4,832,869 06/860,093 5/23/89 
4,832,538 07/130,202 5/23/89 4,832,871 07/038,731 5/23/89 
4,832,540 07/186,871 5/23/89 4,832,882 06/927,842 5/23/89 
4,832,545 07/097,548 5/23/89 4,832,884 06/933,628 5/23/89 
4,832,546 07/250,971 §/23/89 4,832,885 07/166,130 5/23/89 
4,832,553 06/775,654 5/23/89 4,832,895 07/082,761 5/23/89 
4,832,555 07/169,839 5/23/89 4,832,898 07/125,515 5/23/89 
4,832,558 07/144,517 5/23/89 4,832,899 06/884,333 5/23/89 
4,832,560 07/083,201 5/23/89 4,832,900 q 07/186,719 5/23/89 
4,832,562 06/730,019 5/23/89 4,832,915 06/682,467 5/23/89 
4,832,565 07/171,025 5/23/89 4,832,916 07/018,085 5/23/89 
4,832,569 07/036,880 5/23/89 4,832,917 06/601,941 5/23/89 
4,832,570 07/214,061 §/23/89 4,832,919 06/593 ,462 5/23/89 
4,832,574 07/155,186 5/23/89 4,832,922 07/102,373 5/23/89 
4,832,577 07/078,794 5/23/89 4,832,923 06/842,823 5/23/89 
4,832,581 06/8 12,348 5/23/89 4,832,924 07/127,913 5/23/89 
4,832,584 07/144,484 5/23/89 4,832,927 07/126,431 5/23/89 
4,832,591 07/205,67 1 5/23/89 4,832,935 07/116,928 5/23/89 
4,832,595 06/892,358 5/23/89 4,832,942 07/111,362 5/23/89 
4,832,602 07/151,365 5/23/89 4,832,946 07/132,821 5/23/89 
4,832,618 07/162,272 5/23/89 4,832,966 07/052,463 5/23/89 
4,832,621 07/009,157 5/23/89 4,832,969 07/135,554 5/23/89 
4,832,624 07/090,294 5/23/89 4,832,972 07/178,096 5/23/89 
4,832,626 07/131,783 5/23/89 4,832,978 07/042,257 5/23/89 
4,832,632 07/050,745 5/23/89 4,832,985 07/110,341 5/23/89 
4,832,633 07/265,274 5/23/89 4,832,986 07/069,714 5/23/89 





APRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 193 


Patent Number Serial Number Issue Date 4,833,445 06/742,175 5/23/89 
4,833,446 07/014,173 5/23/89 

4,832,988 06/885,253 5/23/89 4,833,449 07/214,949 5/23/89 
4,832,993 07/165,960 5/23/89 4,833,453 07/152,273 5/23/89 
4,832,995 06/911,372 5/23/89 4,833,455 07/159,937 §/23/89 
4,832,997 07/123,574 5/23/89 4,833,460 07/010,000 5/23/89 
4,833,005 07/127,956 5/23/89 4,833,461 07/150,765 5/23/89 
4,833,021 07/157,796 5/23/89 4,833,472 07/082,856 5/23/89 
4,833,023 07/174,517 5/23/89 4,833,476 06/939,942 5/23/89 
4,833,028 06/933,137 5/23/89 4,833,477 07/275,660 5/23/89 
4,833,030 06/927,967 5/23/89 4,833,478 06/560,218 5/23/89 
4,833,039 07/125,091 5/23/89 4,833,483 07/218,113 5/23/89 
4,833,041 06/939,035 5/23/89 4,833,484 06/664,720 5/23/89 
4,833,042 07/148,797 5/23/89 4,833,493 07/023,759 5/23/89 
4,833,048 07/175,782 5/23/89 4,833,513 07/251,006 5/23/89 
4,833,061 07/034,855 5/23/89 4,833,522 06/526,554 5/23/89 
4,833,072 06/929,703 5/23/89 4,833,523 07/176,643 5/23/89 
4,833,075 07/151,663 5/23/89 4,833,524 07/027,789 5/23/89 
4,833,077 06/750,199 5/23/89 4,833,542 07/073,661 5/23/89 
4,833,081 07/186,681 5/23/89 4,833,547 07/182,084 5/23/89 
4,833,115 07/098,257 5/23/89 4,833,552 07/035,881 5/23/89 
4,833,127 06/754,287 5/23/89 4,833,566 07/140,409 5/23/89 
4,833,132 07/030,283 5/23/89 4,833,568 07/150,227 5/23/89 
4,833,136 07/008,267 5/23/89 4,833,571 07/156,163 5/23/89 
4,833,141 07/069,159 5/23/89 4,833,574 07/166,662 5/23/89 
4,833,143 06/536,670 5/23/89 4,833,575 07/207,250 5/23/89 
4,833,145 07/120,360 5/23/89 4,833,577 07/244,561 5/23/89 
4,833,152 07/124,407 5/23/89 4,833,582 07/161,759 5/23/89 
4,833,154 07/132,327 5/23/89 4,833,590 07/068,364 5/23/89 
4,833,157 07/140,729 5/23/89 4,833,608 07/010,981 5/23/89 
4,833,160 06/856,068 5/23/89 4,833,616 06/927,381 5/23/89 
4,833,171 06/690,434 5/23/89 4,833,617 07/085,483 5/23/89 
4,833,173 07/224,208 5/23/89 4,833,618 06/83 1,404 5/23/89 
4,833,195 07/075,400 5/23/89 4,833,627 06/902,295 5/23/89 
4,833,219 07/246,741 5/23/89 4,833,631 07/036,751 5/23/89 
4,833,227 07/131,108 5/23/89 4,833,641 07/043,549 5/23/89 
4,833,243 06/678,076 5/23/89 4,833,666 07/131,147 5/23/89 
4,833,247 07/172,109 5/23/89 4,833,667 07/133,947 5/23/89 
4,833,250 07/166,715 5/23/89 4,833,677 07/060,882 5/23/89 
4,833,251 07/122,496 5/23/89 4,833,682 07/101,138 $/23/89 
4,833,252 07/252,022 5/23/89 4,833,697 07/104,238 5/23/89 
4,833,262 07/084,538 5/23/89 4,833,707 07/010,813 5/23/89 
4,833,265 07/115,337 5/23/89 4,833,716 06/665,204 5/23/89 
4,833,268 07/080, 165 5/23/89 4,833,720 06/835,652 5/23/89 
4,833,273 06/824,988 5/23/89 4,833,729 06/711,280 5/30/89 
4,833,274 07/149,902 5/23/89 4,833,731 07/199,159 5/30/89 
4,833,278 07/264,400 5/23/89 4,833,732 07/146,199 5/30/89 
4,833,281 07/200,019 5/23/89 4,833,734 07/040,933 5/30/89 
4,833,283 07/145,109 5/23/89 4,833,736 07/122,251 5/30/89 
4,833,285 07/124,647 5/23/89 4,833,738 07/074,672 5/30/89 
4,833,289 07/148,651 5/23/89 4,833,740 07/096,480 §/30/89 
4,833,293 07/121,116 5/23/89 4,833,744 07/220,745 5/30/89 
4,833,297 07/185,378 5/23/89 4,833,745 07/242,702 5/30/89 
4,833,299 07/124,136 5/23/89 4,833,749 07/115,033 5/30/89 
4,833,300 07/131,856 5/23/89 4,833,751 07/036,234 5/30/89 
4,833,307 07/127,388 5/23/89 4,833,752 07/229,304 5/30/89 
4,833,321 07/016,608 5/23/89 4,833,754 07/248,957 5/30/89 
4,833,335 07/073,580 5/23/89 4,833,755 07/236,165 5/30/89 
4,833,338 07/228,376 5/23/89 4,833,777 07/153,818 5/30/89 
4,833,352 07/209,067 5/23/89 4,833,782 07/056,379 5/30/89 
4,833,364 06/718,855 5/23/89 4,833,783 07/031,776 5/30/89 
4,833,369 07/108,081 5/23/89 4,833,784 07/228,042 5/30/89 
4,833,372 07/050,429 5/23/89 4,833,786 07/233,003 5/30/89 
4,833,374 07/181,913 5/23/89 4,833,788 07/117,950 5/30/89 
4,833,377 07/138,370 5/23/89 4,833,789 07/054,513 5/30/89 
4,833,380 07/214,212 5/23/89 4,833,790 07/048, 194 5/30/89 
4,833,391 07/090,123 §/23/89 4,833,791 07/149,380 5/30/89 
4,833,392 07/076,869 5/23/89 4,833,793 07/033,438 5/30/89 
07/239,458 5/23/89 4,833,800 07/215,308 5/30/89 

4,833,404 07/103,865 $/23/89 4,833,805 07/115,378 5/30/89 
4,833,410 07/033,801 5/23/89 4,833,807 07/128,807 5/30/89 
07/177,373 5/23/89 4,833,808 07/155,565 5/30/89 

07/184,510 5/23/89 4,833,811 07/216,220 5/30/89 

07/105,357 5/23/89 4,833,813 07/190,599 5/30/89 

4,833,440 07/249,218 5/23/89 4,833,818 07/141,823 5/30/89 
4,833,442 07/063,983 5/23/89 4,833,819 07/061 ,449 5/30/89 
4,833,443 07/030,375 5/23/89 4,833,820 07/029,559 5/30/89 
4,833,444 07/077,387 §/23/89 4,833,822 07/140,727 5/30/89 
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4,834,112 07/019,459 5/30/89 
4,833,828 07/187,922 5/30/89 4,834,121 07/075,735 5/30/89 
4,833,831 06/947,046 5/30/89 = 4,834,129 07/094,209 5/30/89 
4,833,835 07/192,970 5/30/89 4,834,131 07/119,178 5/30/89 
4,833,842 07/132,590 5/30/89 = 4,834,142 07/159,365 5/30/89 
4,833,847 07/166,563 5/30/89 = 4,834,152 07/078,409 5/30/89 
4,833,848 07/055,469 5/30/89 4,834,157 07/217,625 5/30/89 
4,833,853 07/207,314 5/30/89 = 4,834,159 07/183,835 5/30/89 
4,833,854 07/170,810 5/30/89 4,834,160 07/072,414 5/30/89 
4,833,857 07/128,171 5/30/89 4,834,164 06/443,218 5/30/89 
4,833,859 07/152,479 5/30/89 = 4,834,170 07/111,799 5/30/89 
4,833,861 07/175,988 5/30/89 = 4,834,172 07/143,465 5/30/89 
4,833,864 07/027,648 5/30/89. = 4,834,186 07/110,351 5/30/89 
4,833,870 07/120,154 5/30/89 = 4,834,198 07/185,703 5/30/89 
4,833,875 07/117,498 5/30/89 = 4,834,211 07/151,504 5/30/89 
4,833,895 07/178,292 5/30/89 = 4,834,212 07/032,034 5/30/89 
4,833,896 07/155,495 5/30/89 = 4,834,217 07/237,325 5/30/89 
4,833,897 06/369,239 5/30/89 4,834,221 07/127,223 5/30/89 
4,833,898 07/068,300 5/30/89 4,834,225 07/083,228 5/30/89 
4,833,900 07/033,107 5/30/89 = 4,834,233 07/082,793 5/30/89 
4,833,901 07/217,306 5/30/89 4,834,239 07/166,816 5/30/89 
4,833,902 07/141,555 5/30/89 4,834,244 07/176,175 5/30/89 
4,833,914 07/187,761 5/30/89 = 4,834,250 07/123,213 5/30/89 
4,833,915 07/128,979 5/30/89 4,834,251 07/146,562 5/30/89 
4,833,917 07/229,433 5/30/89 4,834,253 07/186,085 5/30/89 
4,833,919 07/123,800 5/30/89 = 4,834,256 07/080,350 5/30/89 
4,833,923 07/123,S501 5/30/89 4,834,259 07/207,498 5/30/89 
4,833,931 07/085,510 5/30/89 4,834,260 07/127,151 5/30/89 
4,833,938 07/083,588 5/30/89 4,834,261 07/155,812 5/30/89 
4,833,939 07/195,485 5/30/89 4,834,262 07/206,879 5/30/89 
4,833,943 07/019,380 5/30/89 4,834,263 07/181,903 5/30/89 
4,833,944 07/088,061 5/30/89 =: 4,834,266 07/056,350 5/30/89 
4,833,946 07/121,383 5/30/89 4,834,273 07/097,863 5/30/89 
4,833,947 07/232,467 5/30/89 4,834,274 07/109,582 5/30/89 
4,833,952 07/124,660 5/30/89 = 4,834,278 07/194,264 5/30/89 
4,833,954 07/048,015 5/30/89 = 4,834,282 07/018,402 5/30/89 
4,833,956 07/025,491 5/30/89 4,834,286 07/068,913 5/30/89 
4,833,957 07/061,059 5/30/89 = 4,834,293 07/172,255 5/30/89 
4,833,961 07/155,995 5/30/89 4,834,298 07/096,454 5/30/89 
4,833,964 07/113,032 5/30/89 4,834,309 07/187,251 5/30/89 
4,833,965 07/229,515 5/30/89 = 4,834,313 07/128,177 5/30/89 
4,833,967 07/120,977 5/30/89 = 4,834,327 07/137,737 5/30/89 
4,833,970 07/091 ,035 5/30/89 = 4,834,331 06/880,892 5/30/89 
4,833,975 07/062,771 5/30/89 = 4,834,334 07/227,789 5/30/89 
4,833,997 07/103,893 5/30/89 4,834,341 07/069,858 5/30/89 
4,833,998 07/150,516 5/30/89 = 4,834,344 07/017,214 5/30/89 
4,834,004 07/044,064 5/30/89 = 4,834,354 07/093,254 5/30/89 
4,834,013 07/093,785 5/30/89 = 4,834,356 07/151,015 5/30/89 
4,834,016 07/129,591 5/30/89 4,834,366 07/238,965 5/30/89 
4,834,024 06/647 ,963 5/30/89 = 4,834,367 07/207,734 5/30/89 
4,834,025 07/072,024 5/30/89 4,834,368 07/113,706 5/30/89 
4,834,027 07/159,312 5/30/89 4,834,376 07/107,937 5/30/89 
4,834,028 07/162,669 5/30/89 = 4,834,377 07/124,250 5/30/89 
4,834,030 07/123,223 5/30/89 = 4,834,385 07/138,831 5/30/89 
4,834,032 07/024,691 5/30/89 4,834,386 07/109,746 5/30/89 
4,834,034 07/078,225 5/30/89 = 4,834,390 07/225,197 5/30/89 
4,834,040 07/174,823 5/30/89 = 4,834,391 07/149,721 5/30/89 
4,834,041 07/256,317 5/30/89 = 4,834,392 07/095,101 5/30/89 
4,834,043 07/156,863 5/30/89 = 4,834,393 07/135,983 5/30/89 
4,834,044 07/018,700 5/30/89 = 4,834,395 07/122,911 5/30/89 
4,834,046 07/111,441 5/30/89 = 4,834,402 07/070,379 5/30/89 
4,834,057 07/086,256 5/30/89 4,834,405 07/067,959 5/30/89 
4,834,059 07/168,675 5/30/89 4,834,407 07/117,086 5/30/89 
4,834,061 07/189,367 5/30/89 4,834,410 07/050,629 5/30/89 
4,834,062 07/201,356 5/30/89 = 4,834,415 07/130,317 5/30/89 
4,834,065 07/106,056 5/30/89 4,834,423 07/173,926 5/30/89 
4,834,067 07/124,414 5/30/89 4,834,424 07/229,261 5/30/89 
4,834,068 07/169,742 5/30/89 = 4,834,425 07/222,753 5/30/89 
4,834,070 07/250,105 5/30/89 = 4,834,426 07/166,027 5/30/89 
4,834,072 07/200,290 5/30/89 4,834,428 06/876,683 5/30/89 
4,834,075 07/217,936 5/30/89 4,834,429 06/7 10,663 5/30/89 
4,834,082 07/188,954 5/30/89 4,834,434 06/867,133 5/30/89 
4,834,085 07/130,987 5/30/89 4,834,437 07/144,055 5/30/89 
4,834,097 07/176,030 5/30/89 = 4,834,438 07/243,058 5/30/89 
4,834,098 07/162,260 5/30/89 = 4,834,440 07/047,503 5/30/89 
4,834,105 07/118,159 5/30/89 4,834,445 07/135,919 5/30/89 
4,834,106 07/151,154 5/30/89 = 4,834,446 07/072,353 5/30/89 
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4,834,853 07/077,740 5/30/89 
4,834,447 07/209,536 5/30/89 4,834,869 07/161,693 5/30/89 
4,834,449 07/182,857 5/30/89 4,834,874 07/212,362 5/30/89 
4,834,452 07/215,402 5/30/89 4,834,875 07/179,823 5/30/89 
4,834,454 07/049,845 5/30/89 4,834,889 07/000,312 5/30/89 
4,834,457 07/090,535 5/30/89 4,834,892 07/210,203 5/30/89 
4,834,460 07/099,151 5/30/89 4,834,895 07/086,116 5/30/89 
4,834,467 07/106,286 5/30/89 4,834,896 07/127,857 5/30/89 
4,834,471 07/101,998 5/30/89 4,834,897 07/141,447 5/30/89 
4,834,475 06/937,194 5/30/89 4,834,900 07/164,617 5/30/89 
4,834,477 06/843,698 5/30/89 4,834,901 07/111,419 5/30/89 
4,834,490 06/805,244 5/30/89 4,834,910 07/118,397 5/30/89 
4,834,494 07/075,573 5/30/89 4,834,913 07/007,727 5/30/89 
4,834,499 07/052,448 5/30/89 4,834,914 07/059,691 5/30/89 
4,834,511 06/893,429 5/30/89 = 4,834,919 07/000,868 5/30/89 
4,834,519 06/807,561 5/30/89 4,834,924 07/148,306 5/30/89 
4,834,531 06/793,292 5/30/89 4,834,927 07/049,289 5/30/89 
4,834,534 07/188,684 5/30/89 4,834,929 07/080,709 5/30/89 
4,834,538 07/146,022 5/30/89 4,834,930 07/024,179 5/30/89 
4,834,549 07/160,862 5/30/89 4,834,934 07/152,285 5/30/89 
4,834,551 07/003,371 5/30/89 4,834,937 07/106,647 5/30/89 
4,834,554 07/121,068 5/30/89 4,834,940 07/227,354 5/30/89 
4,834,555 06/853,026 5/30/89 4,834,947 07/004,926 5/30/89 
4,834,557 07/226,880 5/30/89 4,834,952 07/020,363 5/30/89 
4,834,558 06/786,674 5/30/89 4,834,953 07/102,954 5/30/89 
4,834,559 06/640,380 5/30/89 4,834,962 07/171,240 5/30/89 
4,834,571 07/229,131 5/30/89 4,834,981 07/047,673 5/30/89 
4,834,579 07/123,932 5/30/89 4,834,987 06/921,104 5/30/89 
4,834,580 07/113,618 5/30/89 4,834,990 07/137,200 5/30/89 
4,834,590 07/005,362 5/30/89 4,834,997 07/130,235 5/30/89 
4,834,594 07/034,048 5/30/89 4,835,003 06/724,223 5/30/89 
4,834,599 07/114,430 5/30/89 ~—- 4,835,008 07/104,375 5/30/89 
4,834,601 07/056,066 5/30/89 4,835,012 06/937 ,228 5/30/89 
4,834,610 07/008 ,635 5/30/89 4,835,014 07/107,691 $/30/89 
4,834,615 07/164,601 5/30/89 4,835,034 07/216,193 5/30/89 
4,834,619 07/119,160 5/30/89 4,835,035 07/005 ,042 5/30/89 
4,834,623 07/138,311 5/30/89 4,835,048 07/073,478 5/30/89 
4,834,626 07/149,412 5/30/89 4,835,050 06/895,448 5/30/89 
4,834,643 07/199,528 5/30/89 4,835,063 07/104,943 5/30/89 
4,834,645 07/165,141 5/30/89 4,835,072 06/745,464 5/30/89 
4,834,648 07/097,742 5/30/89 4,835,076 07/084,194 5/30/89 
4,834,656 07/066,502 5/30/89 4,835,077 07/149,642 5/30/89 
4,834,657 07/196,673 5/30/89 4,835,100 06/925,682 5/30/89 
4,834,660 07/057,558 5/30/89 4,835,105 07/071,577 5/30/89 
4,834,671 07/148,527 5/30/89 4,835,126 06/860,155 5/30/89 
4,834,672 07/041,133 5/30/89 4,835,136 07/152,185 5/30/89 
4,834,683 07/034,836 5/30/89 4,835,146 07/059,439 5/30/89 
4,834,687 07/070,422 5/30/89 4,835,150 06/877,295 5/30/89 
4,834,690 07/133,213 5/30/89 4,835,154 07/056,018 5/30/89 
4,834,697 07/052,320 $/30/89 4,835,158 07/120,654 5/30/89 
4,834,698 07/052,302 5/30/89 4,835,164 07/016,779 5/30/89 
4,834,702 07/020,482 5/30/89 4,835,171 06/717,155 5/30/89 
4,834,703 07/124,286 5/30/89 = 4,835,175 06/917,445 5/30/89 
4,834,704 07/181,134 5/30/89 = 4,835,185 07/020,607 5/30/89 
4,834,714 07/105,430 5/30/89 4,835,191 07/093,072 5/30/89 
4,834,723 06/842,714 5/30/89 4,835,196 07/020,929 5/30/89 
4,834,724 07/034,749 5/30/89 4,835,220 06/923,094 5/30/89 
4,834,728 07/138,061 5/30/89 4,835,221 06/920,078 5/30/89 
4,834,737 07/201,893 5/30/89 4,835,222 07/194,645 5/30/89 
4,834,769 07/130,243 5/30/89 4,835,228 07/126,397 5/30/89 
4,834,770 07/065,802 5/30/89 4,835,232 07/147,248 5/30/89 
4,834,772 07/161,108 5/30/89 = 4,835,237 07/176,537 5/30/89 
4,834,774 07/003,680 5/30/89 4,835,242 07/142,798 5/30/89 
4,834,776 07/129,634 5/30/89 4,835,243 07/205,819 5/30/89 
4,834,793 07/014,815 5/30/89 4,835,252 07/019,148 5/30/89 
4,834,802 07/082,305 5/30/89 4,835,255 07/031,316 5/30/89 
4,834,817 07/252,519 5/30/89 4,835,259 06/650,810 5/30/89 
4,834,821 07/141,815 5/30/89 4,835,268 07/046,869 5/30/89 
4,834,827 07/130,885 5/30/89 4,835,269 06/929,590 5/30/89 
4,834,829 07/138,321 5/30/89 = 4,835,283 07/167,673 5/30/89 
4,834,832 06/896,50! 5/30/89 4,835,297 06/940,069 5/30/89 
4,834,836 07/158,843 5/30/89 = 4,835,305 07/181,327 5/30/89 
4,834,837 07/076,383 5/30/89 4,835,316 07/103,642 5/30/89 
4,834,838 07/017,220 5/30/89 4,835,329 07/130,258 5/30/89 
4,834,840 07/026,381 5/30/89 4,835,330 07/185,664 5/30/89 
4,834,844 07/198,309 5/30/89 = 4,835,331 07/197,370 5/30/89 
4,834,850 07/078,361 5/30/89 4,835,349 07/168,761 5/30/89 
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4,835,900 07/155,491 6/06/89 
4,835,353 07/138,136 5/30/89 4,835,902 07/205,838 6/06/89 
4,835,355 06/858, 184 5/30/89 4,835,903 07/152,642 6/06/89 
4,835,363 07/050,611 5/30/89 = 4,835,906 07/095,890 6/06/89 
4,835,367 07/050,612 5/30/89 = 4,835,909 07/082,226 6/06/89 
4,835,382 06/870,793 5/30/89 = 4,835,928 06/824,446 6/06/89 
4,835,383 07/082,785 5/30/89 4,835,932 07/194,066 6/06/89 
4,835,415 07/157,482 5/30/89 = 4,835,935 07/131,132 6/06/89 
4,835,426 07/213,240 5/30/89 = 4,835,937 07/175,507 6/06/89 
4,835,427 07/165,776 5/30/89 = 4,835,939 07/141,580 6/06/89 
4,835,428 07/250,640 5/30/89 = 4,835,940 07/080,748 6/06/89 
4,835,430 07/146,581 5/30/89 = 4,835,942 07/067,715 6/06/89 
4,835,432 07/045,928 5/30/89 = 4,835,948 07/231,515 6/06/89 
4,835,433 07/153,070 5/30/89 4,835,950 07/226,935 6/06/89 
4,835,440 07/113,127 5/30/89 = 4,835,953 07/162,704 6/06/89 
4,835,441 07/127,570 5/30/89 4,835,954 07/151,952 6/06/89 
4,835,444 07/147,498 5/30/89 4,835,959 07/183,391 6/06/89 
4,835,446 07/100,267 5/30/89 = 4,835,960 06/400,759 6/06/89 
4,835,460 07/125,384 5/30/89 4,835,971 07/161,922 6/06/89 
4,835,465 07/113,389 5/30/89 = 4,835,975 06/542,979 6/06/89 
4,835,470 07/018,922 5/30/89 = 4,835,979 07/136,162 6/06/89 
4,835,471 07/119,090 5/30/89 = 4,835,983 07/220,469 6/06/89 
4,835,479 07/017,251 5/30/89 4,835,985 07/201,831 6/06/89 
4,835,481 07/093,595 5/30/89 4,835,988 07/074,457 6/06/89 
4,835,491 07/147,838 5/30/89 4,835,995 07/058,084 6/06/89 
4,835,517 06/622,636 5/30/89 4,835,999 07/230,371 6/06/89 
4,835,520 07/041,999 5/30/89 =: 4,836,006 07/139,660 6/06/89 
4,835,523 07/090,086 5/30/89 4,836,012 07/199,123 6/06/89 
4,835,526 07/218,463 5/30/89 = 4,836,017 07/059,668 6/06/89 
4,835,528 07/099,655 5/30/89 = 4,836,028 07/081,297 6/06/89 
4,835,544 07/109,018 5/30/89 4,836,029 07/173,341 6/06/89 
4,835,545 07/126,479 5/30/89 4,836,035 07/210,487 6/06/89 
4,835,556 07/182,403 5/30/89 4,836,036 07/147,886 6/06/89 
4,835,638 07/127,529 5/30/89 4,836,040 06/754,407 6/06/89 
4,835,642 07/229,749 5/30/89 = 4,836,046 07/045,310 6/06/89 
4,835,643 07/05 1,988 5/30/89 = 4,836,047 07/187,193 6/06/89 
4,835,644 07/051,990 5/30/89 4,836,061 07/263,080 6/06/89 
4,835,657 07/130,899 5/30/89 = 4,836,065 07/188,920 6/06/89 
4,835,663 07/072,973 5/30/89 4,836,066 06/936,457 6/06/89 
4,835,692 07/009,955 5/30/89 = 4,836,071 07/150,088 6/06/89 
4,835,699 07/028,820 5/30/89 4,836,075 07/108,112 6/06/89 
4,835,706 07/071,736 5/30/89 4,836,081 07/154,712 6/06/89 
4,835,708 07/069,725 5/30/89 4,836,082 07/082,191 6/06/89 
4,835,726 06/878,793 5/30/89 4,836,084 07/016,728 6/06/89 
4,835,729 06/808,314 5/30/89 = 4,836,085 07/148,175 6/06/89 
4,835,742 07/099,660 5/30/89 = 4,836,092 07/160,168 6/06/89 
4,835,744 07/136,614 5/30/89 = 4,836,095 07/173,010 6/06/89 
4,835,746 07/055,924 5/30/89 4,836,096 07/273,094 6/06/89 
4,835,750 07/151,206 5/30/89 4,836,102 07/103,160 6/06/89 
4,835,760 07/131,146 5/30/89 = 4,836,105 07/131,144 6/06/89 
4,835,764 07/099,930 5/30/89 4,836,106 07/115,232 6/06/89 
4,835,787 07/239,584 5/30/89 4,836,113 07/160,312 6/06/89 
4,835,796 07/104,114 6/06/89 4,836,114 07/143,416 6/06/89 
4,835,798 07/194,895 6/06/89 4,836,116 07/134,038 6/06/89 
4,835,800 07/134,015 6/06/89 4,836,120 06/662,131 6/06/89 
4,835,806 07/175,529 6/06/89 4,836,122 07/048,465 6/06/89 
4,835,811 07/171,832 6/06/89 = 4,836,127 07/207,286 6/06/89 
4,835,812 07/178,186 6/06/89 4,836,128 07/002,603 6/06/89 
4,835,817 07/239,437 6/06/89 4,836,130 07/098,031 6/06/89 
4,835,823 07/175,594 6/06/89 = 4,836,133 06/843,141 6/06/89 
4,835,825 07/179,959 6/06/89 = 4,836,141 07/116,227 6/06/89 
4,835,836 07/139,794 6/06/89 4,836,143 07/153,342 6/06/89 
4,835,837 07/031,532 6/06/89 4,836,153 07/078,226 6/06/89 
4,835,840 07/087,285 6/06/89 4,836,154 07/086,604 6/06/89 
4,835,848 07/160,549 6/06/89 4,836,160 07/241,859 6/06/89 
4,835,857 07/040,167 6/06/89 4,836,163 07/135,659 6/06/89 
4,835,860 07/245,213 6/06/89 4,836,164 07/107,653 6/06/89 
4,835,862 06/889,201 6/06/89 4,836,177 07/202,120 6/06/89 
4,835,864 07/159,112 6/06/89 = 4,836,178 07/018,615 6/06/89 
4,835,870 07/050,296 6/06/89 4,836,182 07/203,878 6/06/89 
4,835,873 07/097,183 6/06/89 4,836,185 07/194,332 6/06/89 
4,835,874 07/140,824 6/06/89 4,836,186 07/003,756 6/06/89 
4,835,876 07/067,511 6/06/89 4,836,191 07/145,984 6/06/89 
4,835,883 07/135,593 6/06/89 4,836,203 07/124,931 6/06/89 
4,835,888 07/044,603 6/06/89 4,836,204 07/069,870 6/06/89 
4,835,889 07/008,850 6/06/89 4,836,206 07/019,185 6/06/89 
4,835,894 07/203,854 6/06/89 4,836,216 07/116,624 6/06/89 
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4,836,530 07/194,308 6/06/89 
4,836,232 07/222,713 6/06/89 4,836,531 07/180,158 6/06/89 
4,836,236 07/079,656 6/06/89 4,836,532 06/937,791 6/06/89 
4,836,239 07/152,654 6/06/89 4,836,534 - 07/105,719 6/06/89 
4,836,241 07/086,600 6/06/89 4,836,541 07/073,215 6/06/89 
4,836,248 06/421,671 6/06/89 4,836,543 07/214,869 6/06/89 
4,836,253 07/021,143 6/06/89 4,836,547 07/246,220 6/06/89 
4,836,258 07/215,586 6/06/89 4,836,548 07/087,864 6/06/89 
4,836,264 07/128,810 6/06/89 4,836,555 07/174,218 6/06/89 
4,836,268 07/137,527 6/06/89 4,836,557 07/177,340 6/06/89 
4,836,270 07/163,480 6/06/89 4,836,559 07/139,656 6/06/89 
4,836,278 07/152,348 6/06/89 4,836,560 07/08 1,233 6/06/89 
4,836,286 07/232,157 6/06/89 4,836,561 07/015,863 6/06/89 
4,836,287 07/109,356 6/06/89 4,836,572 07/043,580 6/06/89 
4,836,288 07/267,670 6/06/89 4,836,573 07/150,020 6/06/89 
4,836,291 07/053,139 6/06/89 4,836,579 07/186,848 6/06/89 
4,836,292 07/033,013 6/06/89 4,836,582 06/639,489 6/06/89 
4,836,302 07/104,838 6/06/89 4,836,583 06/837,771 6/06/89 
4,836,310 07/204,684 6/06/89 4,836,585 07/157,574 6/06/89 
4,836,320 07/148,117 6/06/89 4,836,592 07/182,409 6/06/89 
4,836,321 07/171,804 6/06/89 4,836,593 07/166,320 6/06/89 
4,836,322 07/159,640 6/06/89 4,836,595 07/190,673 6/06/89 
4,836,328 07/042,981 6/06/89 4,836,598 07/045,402 6/06/89 
4,836,329 07/076,242 6/06/89 4,836,602 07/248,503 6/06/89 
4,836,340 06/599,218 6/06/89 4,836,604 07/207,485 6/06/89 
4,836,345 07/030,208 6/06/89 4,836,605 07/174,106 6/06/89 
4,836,352 07/181,714 6/06/89 4,836,612 07/089,322 6/06/89 
4,836,354 07/184,941 6/06/89 4,836,622 07/146,545 6/06/89 
4,836,359 07/207,508 6/06/89 4,836,623 07/174,871 6/06/89 
4,836,362 07/029,459 6/06/89 4,836,626 07/182,376 6/06/89 
4,836,365 07/149,543 6/06/89 4,836,633 06/939,518 6/06/89 
4,836,367 07/139,902 6/06/89 4,836,634 07/140,937 6/06/89 
4,836,370 07/009,824 6/06/89 4,836,647 07/154,068 6/06/89 
4,836,374 07/240,749 6/06/89 4,836,649 06/754,799 6/06/89 
4,836,382 07/071,461 6/06/89 4,836,665 07/242,684 6/06/89 
4,836,383 07/203,773 6/06/89 4,836,681 06/867,026 6/06/89 
4,836,384 07/285,385 6/06/89 4,836,687 06/852,632 6/06/89 
4,836,385 07/231,705 6/06/89 4,836,688 07/177,776 6/06/89 
4,836,386 06/521,869 6/06/89 4,836,690 07/199,753 6/06/89 
4,836,391 07/069,650 6/06/89 4,836,693 07/196,264 6/06/89 
4,836,392 07/289,811 6/06/89 4,836,695 07/227,860 6/06/89 
4,836,395 07/180,709 6/06/89 4,836,697 07/170,796 6/06/89 
4,836,403 07/128,427 6/06/89 4,836,701 07/019,637 6/06/89 
4,836,405 07/149,467 6/06/89 4,836,702 07/124,051 6/06/89 
4,836,406 07/098,102 6/06/89 4,836,705 07/068,569 6/06/89 
4,836,407 07/081,695 6/06/89 4,836,707 07/093,417 6/06/89 
4,836,411 06/649,522 6/06/89 4,836,715 07/013,590 6/06/89 
4,836,415 07/1 15,803 6/06/89 4,836,717 07/074,699 6/06/89 
4,836,418 06/888,321 6/06/89 4,836,719 07/137,994 6/06/89 
4,836,422 07/154,731 6/06/89 4,836,721 07/070,027 6/06/89 
4,836,424 07/167,493 6/06/89 4,836,723 06/785,832 6/06/89 
4,836,426 07/073,061 6/06/89 4,836,724 07/114,408 6/06/89 
4,836,432 07/135,074 6/06/89 4,836,725 07/138,453 6/06/89 
4,836,436 07/145,270 6/06/89 4,836,726 07/213,188 6/06/89 
4,836,439 07/148,604 6/06/89 4,836,727 07/059,627 6/06/89 
4,836,441 07/170,435 6/06/89 4,836,731 07/164,788 6/06/89 
4,836,443 07/198,636 6/06/89 4,836,738 07/188,764 6/06/89 
4,836,446 07/015,861 6/06/89 4,836,741 07/191,856 6/06/89 
4,836,459 07/112,072 6/06/89 4,836,768 07/039,113 6/06/89 
4,836,461 07/148,060 6/06/89 4,836,777 07/126,054 6/06/89 
4,836,465 07/149,422 6/06/89 4,836,781 07/148,839 6/06/89 
4,836,466 07/112,554 6/06/89 4,836,782 06/492,286 6/06/89 
4,836,467 07/242,522 6/06/89 4,836,783 07/126,467 6/06/89 
4,836,468 06/910,604 6/06/89 4,836,794 07/209,842 6/06/89 
4,836,480 07/153,588 6/06/89 4,836,797 06/942,244 6/06/89 
4,836,485 07/168,582 6/06/89 4,836,807 07/147,347 6/06/89 
4,836,487 07/165,140 6/06/89 4,836,819 07/196,689 6/06/89 
4,836,492 07/148,346 6/06/89 4,836,820 07/182,304 6/06/89 
4,836,493 07/176,358 6/06/89 4,836,822 07/116,836 6/06/89 
4,836,495 07/255,503 6/06/89 4,836,825 07/141,163 6/06/89 
4,836,498 07/193,178 6/06/89 4,836,828 07/124,573 6/06/89 
4,836,501 07/215,392 6/06/89 4,836,844 07/066,914 6/06/89 
4,836,503 07/067,234 6/06/89 4,836,858 07/180,247 6/06/89 
4,836,517 07/141,917 6/06/89 4,836,866 07/118,062 6/06/89 
4,836,518 07/106,378 6/06/89 4,836,871 07/127,038 6/06/89 
4,836,522 07/123,919 6/06/89 4,836,878 07/176,578 6/06/89 
4,836,524 07/090,329 6/06/89 4,836,879 07/048,753 6/06/89 
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4,837,291 07/063,998 6/06/89 
4,836,889 07/131,060 6/06/89 4,837,293 07/090,643 6/06/89 
4,836,890 07/106,682 6/06/89 4,837,296 07/141,726 6/06/89 
4,836,891 06/864,508 6/06/89 4,837,303 07/030,810 6/06/89 
4,836,900 07/141,407 6/06/89 4,837,307 06/571 ,250 6/06/89 
4,836,904 06/839,699 6/06/89 4,837,316 06/900,752 6/06/89 
4,836,910 07/062,971 6/06/89 4,837,318 07/029,507 6/06/89 
4,836,913 07/172,675 6/06/89 4,837,321 06/937,952 6/06/89 
4,836,915 07/067,635 6/06/89 4,837,326 07/045 ,486 6/06/89 
4,836,916 06/565,039 6/06/89 4,837,327 07/072,629 6/06/89 
4,836,920 07/221,530 6/06/89 4,837,331 06/930,094 6/06/89 
4,836,921 07/008,854 6/06/89 4,837,336 06/922,255 6/06/89 
4,836,930 07/157,250 6/06/89 4,837,340 07/157,906 6/06/89 
4,836,932 07/064,505 6/06/89 4,837,353 07/146,537 6/06/89 
4,836,935 07/242,944 6/06/89 4,837,355 06/367 ,229 6/06/89 
4,836,938 06/909,777 6/06/89 4,837,356 07/111,952 6/06/89 
4,836,939 07/188,095 6/06/89 4,837,364 06/845,192 6/06/89 
4,836,942 07/202,319 6/06/89 4,837,372 07/078,508 6/06/89 
4,836,943 07/073,612 6/06/89 4,837,373 07/048,696 6/06/89 
4,836,945 07/114,442 6/06/89 4,837,390 06/493,600 6/06/89 
4,836,958 06/892,216 6/06/89 4,837,398 07/140,359 6/06/89 
4,836,967 07/002,902 6/06/89 4,837,399 07/192,085 6/06/89 
4,836,969 07/044,349 6/06/89 4,837,405 07/130,633 6/06/89 
4,836,974 07/188,721 6/06/89 4,837,406 07/056,547 6/06/89 
4,836,975 07/118,753 6/06/89 4,837,410 07/214,843 6/06/89 
4,836,988 07/057,670 6/06/89 4,837,415 07/112,170 6/06/89 
4,836,995 07/277 ,462 6/06/89 4,837,420 07/044,848 6/06/89 
4,836,996 07/120,531 6/06/89 4,837,421 07/123,669 6/06/89 
4,836,997 06/5 16,843 6/06/89 4,837,425 07/080,499 6/06/89 
4,837,008 07/002,177 6/06/89 4,837,430 07/125,736 6/06/89 
4,837,010 07/032,577 6/06/89 4,837,431 07/083 ,600 6/06/89 
4,837,020 07/094,609 6/06/89 4,837,433 07/083,599 6/06/89 
4,837,026 06/783,621 6/06/89 4,837,446 07/175,516 6/06/89 
4,837,035 07/052,988 6/06/89 4,837,451 07/089,531 6/06/89 
4,837,036 07/106,359 6/06/89 4,837,452 07/259,842 6/06/89 
4,837,037 07/067 ,607 6/06/89 4,837,453 06/936,532 6/06/89 
4,837,043 07/034,988 6/06/89 4,837,454 07/125,282 6/06/89 
4,837,051 07/222,308 6/06/89 4,837,456 07/165,090 6/06/89 
4,837,055 07/189,280 6/06/89 4,837,457 07/132,536 6/06/89 
4,837,056 07/140,723 6/06/89 4,837,469 07/144,907 6/06/89 
4,837,077 06/877,257 6/06/89 4,837,480 07/174,262 6/06/89 
4,837,079 07/242,421 6/06/89 4,837,489 07/102,379 6/06/89 
4,837,120 07/122,449 6/06/89 4,837,494 07/212,614 6/06/89 
4,837,125 07/017,982 6/06/89 4,837,500 07/181,187 6/06/89 
4,837,133 06/943,942 6/06/89 4,837,521 07/135,782 6/06/89 
4,837,134 07/039,506 6/06/89 4,837,542 07/199,500 6/06/89 
4,837,138 07/08 1,995 6/06/89 4,837,549 07/158,858 6/06/89 
4,837,139 07/077 ,336 6/06/89 4,837,554 07/231,262 6/06/89 
4,837,147 06/896, 176 6/06/89 4,837,555 07/219,861 6/06/89 
4,837,149 07/099,878 6/06/89 4,837,558 07/108,284 6/06/89 
4,837,150 06/806,465 6/06/89 4,837,561 07/070,471 6/06/89 
4,837,156 07/944,024 6/06/89 4,837,566 07/148,107 6/06/89 
4,837,160 07/043,876 6/06/89 4,837,569 07/064,386 6/06/89 
4,837,163 07/104,463 6/06/89 4,837,570 07/152,162 6/06/89 
4,837,166 07/039,743 6/06/89 4,837,572 07/075,450 6/06/89 
4,837,170 07/003, 144 6/06/89 4,837,573 07/164,657 6/06/89 
4,837,174 07/079,500 6/06/89 4,837,586 07/149,253 6/06/89 
4,837,192 06/908,558 6/06/89 4,837,623 07/134,340 6/06/89 
4,837,201 07/194,892 6/06/89 4,837,624 07/045,693 6/06/89 
4,837,204 07/191,714 6/06/89 4,837,633 07/162,937 6/06/89 
4,837,207 07/049,178 6/06/89 4,837,638 07/083,033 6/06/89 
4,837,209 07/069,996 6/06/89 4,837,652 07/060,411 6/06/89 
4,837,212 06/936,957 6/06/89 4,837,656 07/019,692 6/06/89 
4,837,234 06/869,735 6/06/89 4,837,666 07/196,565 6/06/89 
4,837,235 06/919,781 6/06/89 4,837,667 07/213,703 6/06/89 
4,837,238 07/112,050 6/06/89 4,837,669 07/007,889 6/06/89 
4,837,239 06/918,449 6/06/89 4,837,670 07/247,030 6/06/89 
4,837,240 07/068,625 6/06/89 4,837,673 07/262,265 6/06/89 
4,837,245 07/1 16,633 6/06/89 4,837,676 07/233,867 6/06/89 
4,837,246 07/197,938 6/06/89 4,837,678 07/035,349 6/06/89 
4,837,251 07/153,332 6/06/89 4,837,682 07/035,307 6/06/89 
4,837,261 07/283,052 6/06/89 4,837,685 07/016,620 6/06/89 
4,837,270 07/060,786 6/06/89 4,837,693 07/020,329 6/06/89 
4,837,272 07/077,881 6/06/89 4,837,694 07/031,998 6/06/89 
4,837,275 07/149,332 6/06/89 4,837,698 07/112,146 6/06/89 
4,837,277 07/130,500 6/06/89 4,837,699 07/214,789 6/06/89 
4,837,281 06/87 1,961 6/06/89 4,837,702 06/856,549 6/06/89 
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4,838,016 07/021,883 6/13/89 
4,837,705 07/018,899 6/06/89 4,838,032 07/139,631 6/13/89 
4,837,716 07/079, 167 6/06/89 4,838,034 07/222,791 6/13/89 
4,837,739 06/890,668 6/06/89 4,838,038 07/142,706 6/13/89 
4,837,764 07/031,534 6/06/89 4,838,042 07/189,339 6/13/89 
4,837,769 07/304,622 6/06/89 4,838,049 07/188,768 6/13/89 
4,837,770 07/069,726 6/06/89 4,838,053 07/171,417 6/13/89 
4,837,773 07/267 ,629 6/06/89 4,838,057 07/162,217 6/13/89 
4,837,776 07/129,517 6/06/89 4,838,061 07/118,202 6/13/89 
4,837,777 06/827,260 6/06/89 4,838,062 07/133,340 6/13/89 
4,837,779 07/180,942 6/06/89 4,838,071 07/187,306 6/13/89 
4,837,788 06/796,388 6/06/89 4,838,072 07/129,194 6/13/89 
4,837,793 07/089,496 6/06/89 4,838,075 07/161,327 6/13/89 
4,837,794 06/660,447 6/06/89 4,838,079 07/052,587 6/13/89 
4,837,796 07/196,841 6/06/89 4,838,081 07/161,137 6/13/89 
4,837,820 06/920,488 6/06/89 4,838,084 07/238,305 6/13/89 
4,837,825 07/145,284 6/06/89 4,838,086 07/138,730 6/13/89 
4,837,829 07/106,936 6/06/89 4,838,094 07/032,020 6/13/89 
4,837,831 06/919,885 6/06/89 4,838,104 07/083,029 6/13/89 
4,837,832 07/111,438 6/06/89 4,,838,104 07/083,029 6/13/89 
4,837,835 07/175,788 6/06/89 4,838,108 07/164,064 6/13/89 
4,837,837 07/117,040 6/06/89 4,838,112 07/091 ,904 6/13/89 
4,837,839 07/084,675 6/06/89 4,838,114 07/095,572 6/13/89 
4,837,842 06/909,388 6/06/89 4,838,130 07/069,371 6/13/89 
4,837,843 07/064,901 6/06/89 4,838,131 07/154,097 6/13/89 
4,837,861 07/202,406 6/13/89 4,838,132 07/097,329 6/13/89 
4,837,862 07/049,857 6/13/89 4,838,134 07/204,709 6/13/89 
4,837,863 07/175,867 6/13/89 4,838,142 07/183,125 6/13/89 
4,837,864 07/147,979 6/13/89 4,838,144 07/198,499 6/13/89 
4,837,867 07/173,055 6/13/89 4,838,147 07/148,557 6/13/89 
4,837,869 07/161,485 6/13/89 4,838,148 07/141,044 6/13/89 
4,837,870 07/059,574 6/13/89 4,838,158 07/186,037 6/13/89 
4,837,876 07/202,706 6/13/89 4,838,161 06/926,403 6/13/89 
4,837,879 07/088,097 6/13/89 4,838,179 07/170,805 6/13/89 
4,837,880 07/124,374 6/13/89 4,838,185 07/096,306 6/13/89 
4,837,884 07/093,792 6/13/89 4,838,187 07/099,337 6/13/89 
4,837,885 07/226,837 6/13/89 4,838,188 07/241,020 6/13/89 
4,837,892 07/164,193 6/13/89 4,838,189 07/106,697 6/13/89 
4,837,893 07/203,770 6/13/89 4,838,191 07/210,826 6/13/89 
4,837,895 06/936,080 6/13/89 4,838,192 07/105,742 6/13/89 
4,837,896 07/128,612 6/13/89 4,838,198 07/184,005 6/13/89 
4,837,898 07/206,618 6/13/89 4,838,202 07/125,932 6/13/89 
4,837,904 07/231,834 6/13/89 4,838,204 07/065,733 6/13/89 
4,837,914 07/150,737 6/13/89 4,838,214 07/064,111 6/13/89 
4,837,915 07/140,656 6/13/89 4,838,220 07/176,633 6/13/89 
4,837,916 07/178,388 6/13/89 4,838,242 07/097,688 6/13/89 
4,837,928 07/148,618 6/13/89 4,838,243 07/039,330 6/13/89 
4,837,931 07/067,593 6/13/89 4,838,248 07/133,283 6/13/89 
4,837,937 07/226,797 6/13/89 4,838,249 07/155,525 6/13/89 
4,837,939 07/150,853 6/13/89 4,838,250 07/187,912 6/13/89 
4,837,940 07/182,965 6/13/89 4,838,265 07/147,115 6/13/89 
4,837,942 07/059,652 6/13/89 4,838,271 07/126,387 6/13/89 
4,837,952 07/111,158 6/13/89 4,838,283 07/120,359 6/13/89 
4,837,953 07/197,110 6/13/89 4,838,285 07/089,763 6/13/89 
4,837,958 07/145,472 6/13/89 4,838,286 07/032,984 6/13/89 
4,837,959 07/053,506 6/13/89 4,838,293 07/175,857 6/13/89 
4,837,962 07/210,818 6/13/89 4,838,297 07/138,850 6/13/89 
4,837,963 07/108,149 6/13/89 4,838,300 07/173,065 6/13/89 
4,837,964 07/170,809 6/13/89 4,838,311 07/182,853 6/13/89 
4,837,965 07/181,485 6/13/89 4,838,315 07/174,828 6/13/89 
4,837,966 07/114,513 6/13/89 4,838,324 07/102,349 6/13/89 
4,837,967 07/292,921 6/13/89 4,838,328 07/101,295 6/13/89 
4,837,971 07/058,323 6/13/89 4,838,333 07/181,938 6/13/89 
4,837,974 07/224,673 6/13/89 4,838,334 07/118,203 6/13/89 
4,837,982 07/127,371 6/13/89 4,838,336 07/158,621 6/13/89 
4,837,986 07/180,565 6/13/89 4,838,350 07/137,992 6/13/89 
4,837,988 07/150,121 6/13/89 4,838,352 07/122,958 6/13/89 
4,837,991 07/112,411 6/13/89 4,838,355 07/242,747 6/13/89 
4,837,992 07/108,195 6/13/89 4,838,361 06/539,642 6/13/89 
4,837,994 06/790,240 6/13/89 4,838,362 07/234,304 6/13/89 
4,837,996 07/166,685 6/13/89 4,838,367 07/235,942 6/13/89 
4,837,999 07/134,466 6/13/89 4,838,369 07/241,029 6/13/89 
4,838,002 07/192,065 6/13/89 4,838,378 07/148,046 6/13/89 
4,838,007 07/168,774 6/13/89 4,838,380 06/905,399 6/13/89 
4,838,008 07/094,553 6/13/89 4,838,388 07/076,150 6/13/89 
4,838,009 07/238,423 6/13/89 4,838,396 07/219,808 6/13/89 
4,838,014 07/099,971 6/13/89 4,838,397 07/114,950 6/13/89 
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4,838,650 06/877 ,004 6/13/89 
4,838,402 07/160,144 6/13/89 4,838,656 07/211,107 6/13/89 
4,838,403 07/199,461 6/13/89 4,838,688 07/259,488 6/13/89 
4,838,404 06/935,830 6/13/89 4,838,689 07/050,828 6/13/89 
4,838,408 07/202,814 6/13/89 4,838,695 07/061,886 6/13/89 
4,838,415 07/052,607 6/13/89 4,838,699 06/694,379 6/13/89 
4,838,416 07/142,518 6/13/89 4,838,706 07/027,951 6/13/89 
4,838,418 07/204,702 6/13/89 4,838,709 07/197,202 6/13/89 
4,838,420 07/100,511 6/13/89 4,838,725 07/159,078 6/13/89 
4,838,421 07/293,568 6/13/89 4,838,729 07/270,483 6/13/89 
4,838,423 07/044,207 6/13/89 4,838,730 07/188,041 6/13/89 
4,838,433 07/022,478 6/13/89 4,838,731 07/092,764 6/13/89 
4,838,436 07/215,306 6/13/89 4,838,741 07/044,484 6/13/89 
4,838,437 07/240,410 6/13/89 4,838,745 07/125,937 6/13/89 
4,838,438 07/053,482 6/13/89 4,838,746 07/143,095 6/13/89 
4,838,440 07/213,125 6/13/89 4,838,761 06/9 13,083 6/13/89 
4,838,443 07/152,150 6/13/89 4,838,765 06/898,837 6/13/89 
4,838,446 07/086,071 6/13/89 4,838,770 07/182,416 6/13/89 
4,838,449 06/793,718 6/13/89 4,838,772 06/602,769 6/13/89 
4,838,450 07/066,856 6/13/89 4,838,782 07/082,850 6/13/89 
4,838,451 07/176,299 6/13/89 4,838,783 07/184,365 6/13/89 
4,838,454 07/115,116 6/13/89 4,838,785 07/214,940 6/13/89 
4,838,455 07/030,846 6/13/89 4,838,790 07/068,187 6/13/89 
4,838,456 07/152,232 6/13/89 4,838,794 07/207,232 6/13/89 
4,838,457 07/191,380 6/13/89 4,838,797 07/067,529 6/13/89 
4,838,466 07/153,076 6/13/89 4,838,807 07/160,978 6/13/89 
4,838,471 07/131,451 6/13/89 4,838,808 07/208,621 6/13/89 
4,838,473 07/134,807 6/13/89 4,838,812 07/186,227 6/13/89 
4,838,480 07/082,997 6/13/89 4,838,817 07/190,702 6/13/89 
4,838,485 06/429,672 6/13/89 4,838,818 06/886,517 6/13/89 
4,838,488 07/151,476 6/13/89 4,838,825 07/152,848 6/13/89 
4,838,489 07/216,295 6/13/89 4,838,830 07/171,374 6/13/89 
4,838,490 07/169,235 6/13/89 4,838,848 07/113,281 6/13/89 
4,838,492 07/186,523 6/13/89 4,838,854 07/189,823 6/13/89 
4,838,504 07/142,000 6/13/89 4,838,856 07/070,819 6/13/89 
4,838,505 07/151,614 6/13/89 4,838,859 07/052,263 6/13/89 
4,838,508 07/259,262 6/13/89 4,838,861 06/858,740 6/13/89 
4,838,515 07/05 1,668 6/13/89 4,838,875 07/130,442 6/13/89 
4,838,520 07/207,483 6/13/89 4,838,877 06/944,322 6/13/89 
4,838,524 07/094,242 6/13/89 4,838,880 07/087,585 6/13/89 
4,838,525 07/126,012 6/13/89 4,838,881 07/250,871 6/13/89 
4,838,536 07/107,113 6/13/89 4,838,882 07/148,087 6/13/89 
4,838,538 07/130,873 6/13/89 4,838,886 07/023,420 6/13/89 
4,838,543 07/264,269 6/13/89 4,838,890 07/228,541 6/13/89 
4,838,550 07/192,775 6/13/89 4,838,906 07/235,684 6/13/89 
4,838,551 07/147,069 6/13/89 4,838,910 07/098,614 6/13/89 
4,838,554 07/043,671 6/13/89 4,838,911 07/237,695 6/13/89 
4,838,557 07/178,900 6/13/89 4,838,919 07/138,748 6/13/89 
4,838,558 07/256,775 6/13/89 4,838,929 07/095,813 6/13/89 
4,838,559 07/063,331 6/13/89 4,838,931 07/003,202 6/13/89 
4,838,560 07/097 ,444 6/13/89 4,838,932 07/086,267 6/13/89 
4,838,561 07/189,447 6/13/89 4,838,934 07/062,731 6/13/89 
4,838,562 07/164,016 6/13/89 4,838,937 07/165,832 6/13/89 
4,838,565 07/130,078 6/13/89 4,838,941 : 07/000,599 6/13/89 
4,838,569 07/185,480 6/13/89 4,838,947 07/109,209 6/13/89 
4,838,570 07/088,111 6/13/89 4,838,954 07/186,026 6/13/89 
4,838,575 07/132,016 6/13/89 4,838,977 06/899,697 6/13/89 
4,838,580 07/137,784 6/13/89 4,838,986 06/938,836 6/13/89 
4,838,585 07/098,263 6/13/89 4,838,988 07/111,193 6/13/89 
4,838,589 07/087,765 6/13/89 4,838,996 07/150,206 6/13/89 
4,838,595 07/194,280 6/13/89 4,839,001 07/168,665 6/13/89 
4,838,596 07/179,956 6/13/89 4,839,007 07/156,890 6/13/89 
4,838,598 07/180,354 6/13/89 4,839,026 06/750,645 6/13/89 
4,838,608 07/183,599 6/13/89 4,839,035 07/160,207 6/13/89 
4,838,612 07/225,082 6/13/89 4,839,036 07/128,275 6/13/89 
4,838,614 07/147,270 6/13/89 4,839,038 07/204,322 6/13/89 
4,838,615 07/165,148 6/13/89 4,839,041 07/207,933 6/13/89 
4,838,616 07/162,953 6/13/89 4,839,047 07/112,564 6/13/89 
4,838,617 07/161,253 6/13/89 4,839,049 07/198,449 6/13/89 
4,838,623 07/100,645 6/13/89 4,839,056 07/201 ,632 6/13/89 
4,838,626 07/204,760 6/13/89 4.839,058 07/103,453 6/13/89 
4,838,631 06/944,771 6/13/89 4,839,059 07/210,687 6/13/89 
4,838,632 07/191,004 6/13/89 4,839,060 07/110,815 6/13/89 
4,838,634 07/141,665 6/13/89 4,839,063 06/927,872 6/13/89 
4,838,639 07/115,860 6/13/89 4,839,065 07/009,305 6/13/89 
4,838,641 06/785,537 6/13/89 4,839,066 07/146,991 6/13/89 
4,838,645 06/896, 134 6/13/89 4,839,075 07/151,388 6/13/89 
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4,839,083 07/164,503 6/13/89 4,839,569 07/129,997 6/13/89 
4,839,093 06/828,832 6/13/89 4,839,578 07/059,701 6/13/89 
4,839,103 07/005,832 6/13/89 4,839,585 07/057,218 6/13/89 
4,839,105 07/217,132 6/13/89 4,839,586 07/052,983 6/13/89 
4,839,112 06/9 16,706 6/13/89 4,839,588 07/138,195 6/13/89 
4,839,119 07/160,995 6/13/89 4,839,589 06/926,443 6/13/89 
4,839,126 07/206,653 6/13/89 4,839,597 07/105,911 6/13/89 
4,839,134 07/140,065 6/13/89 4,839,600 07/026,601 6/13/89 
4,839,135 07/087,941 6/13/89 4,839,601 07/127,040 6/13/89 
4,839,137 07/195,438 6/13/89 4,839,605 07/116,719 6/13/89 
4,839,148 07/120,267 6/13/89 4,839,607 07/245,371 6/13/89 
4,839,152 07/173,476 6/13/89 4,839,610 07/119,190 6/13/89 
4,839,154 07/199,721 6/13/89 4,839,623 07/153,458 6/13/89 
4,839,163 06/905,631 6/13/89 4,839,626 07/175,521 6/13/89 
4,839,174 07/105,549 6/13/89 4,839,629 07/226,831 6/13/89 
4,839,183 07/003,565 6/13/89 4,839,630 07/177,115 6/13/89 
4,839,188 07/199,989 6/13/89 4,839,636 06/776,946 6/13/89 
4,839,200 07/045,513 6/13/89 4,839,640 07/171,154 6/13/89 
4,839,209 07/007,801 6/13/89 4,839,645 07/082,234 6/13/89 
4,839,220 07/209, 137 6/13/89 4,839,647 07/153,445 6/13/89 
4,839,231 07/092,242 6/13/89 4,839,656 06/641 ,385 6/13/89 
4,839,237 07/054,963 6/13/89 4,839,659 07/227,044 6/13/89 
4,839,256 07/088,980 6/13/89 4,839,671 07/253,138 6/13/89 
4,839,293 06/833,324 6/13/89 4,839,684 07/235,203 6/13/89 
4,839,303 07/107,617 6/13/89 4,839,691 07/015,614 6/13/89 
4,839,307 07/048,616 6/13/89 4,839,707 07/257,178 6/13/89 
4,839,325 07/089,915 6/13/89 4,839,731 07/219,342 6/13/89 
4,839,328 07/061,619 6/13/89 4,839,737 07/235,714 6/13/89 
4,839,339 07/160,443 6/13/89 4,839,752 07/123,458 6/13/89 
4,839,343 07/025,305 6/13/89 4,839,771 07/128,992 6/13/89 
4,839,349 07/202,071 6/13/89 4,839,772 07/171,460 6/13/89 
4,839,353 07/110,369 6/13/89 4,839,778 07/017,976 6/13/89 
4,839,355 07/220,717 6/13/89 4,839,782 07/311,459 6/13/89 
4,839,359 07/118,110 6/13/89 4,839,791 07/023,620 6/13/89 
4,839,360 07/123,314 6/13/89 4,839,795 07/125,151 6/13/89 
4,839,367 06/895,107 6/13/89 4,839,801 06/926,764 6/13/89 
4,839,369 06/839,410 6/13/89 4,839,802 06/932,472 6/13/89 
4,839,371 07/097,988 6/13/89 4,839,806 06/913,734 6/13/89 
4,839,372 06/809,371 6/13/89 4,839,809 07/083,947 6/13/89 
4,839,380 07/198,999 6/13/89 4,839,827 07/073,015 6/13/89 
4,839,381 07/165,685 6/13/89 4,839,871 07/215,364 6/13/89 
4,839,386 07/085,283 6/13/89 4,839,874 07/243,594 6/13/89 
4,839,388 07/060,870 6/13/89 4,839,884 07/165,066 6/13/89 
4,839,391 07/207,024 6/13/89 4,839,912 07/154,567 6/13/89 
4,839,394 06/925,754 6/13/89 4,839,919 07/05 1,626 6/13/89 
4,839,398 07/227,098 6/13/89 4,839,924 07/199,533 6/20/89 
4,839,407 07/153,118 6/13/89 4,839,928 07/220,009 6/20/89 
4,839,415 07/046,697 6/13/89 4,839,929 07/170,007 6/20/89 
4,839,421 07/151,288 6/13/89 4,839,934 07/108,106 6/20/89 
4,839,422 07/137,391 6/13/89 4,839,938 06/036,745 6/20/89 
4,839,427 07/092,491 6/13/89 4,839,939 07/172,390 6/20/89 
4,839,428 07/232,341 6/13/89 4,839,943 07/134,869 6/20/89 
4,839,433 07/129,200 6/13/89 4,839,947 07/219,962 6/20/89 
4,839,436 07/145,822 6/13/89 4,839,954 07/043,315 6/20/89 
4,839,438 07/077,244 6/13/89 4,839,957 06/178,310 6/20/89 
4,839,460 07/160,468 6/13/89 4,839,961 07/248,245 6/20/89 
4,839,465 07/005,495 6/13/89 4,839,965 07/176,858 6/20/89 
4,839,470 07/135,979 6/13/89 4,839,968 07/145,267 6/20/89 
4,839,476 07/201,720 6/13/89 4,839,972 07/070,708 6/20/89 
4,839,479 07/220,781 6/13/89 4,839,978 07/171,716 6/20/89 
4,839,483 06/921,751 6/13/89 4,839,985 07/170,009 6/20/89 
4,839,484 07/198,559 6/13/89 4,839,986 07/169,626 6/20/89 
4,839,487 06/937,428 6/13/89 4,839,987 07/089,090 6/20/89 
4,839,494 07/202,231 6/13/89 4,839,988 07/172,642 6/20/89 
07/161,718 6/13/89 4,840,000 07/205,332 6/20/89 

07/201,878 6/13/89 4,840,004 07/222,551 6/20/89 

07/113,556 6/13/89 4,840,005 07/228,032 6/20/89 

07/086,688 6/13/89 4,840,021 07/158,456 6/20/89 

07/141,537 6/13/89 4,840,022 07/130,452 6/20/89 

07/108,069 6/13/89 4,840,023 07/097,483 6/20/89 

07/109,840 6/13/89 4,840,025 07/183,471 6/20/89 

07/158,423 - 6/13/89 4,840,036 07/158,927 6/20/89 

07/173,671 6/13/89 4,840,041 07/186,233 6/20/89 

07/055,030 6/13/89 4,840,049 06/911,767 6/20/89 

07/090,454 6/13/89 4,840,062 07/094,975 6/20/89 

06/707 ,322 6/13/89 4,840,066 07/211,791 6/20/89 
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4,840,377 07/132,586 6/20/89 
4,840,068 07/168,077 6/20/89 4,840,382 07/146,220 6/20/89 
4,840,070 07/110,310 6/20/89 4,840,391 07/223,266 6/20/89 
4,840,071 07/163,855 6/20/89 4,840,393 07/151,944 6/20/89 
4,840,076 07/161 ,384 6/20/89 4,840,400 07/092,534 6/20/89 
4,840,079 07/121,142 6/20/89 4,840,404 07/225,163 6/20/89 
4,840,081 07/155,155 6/20/89 4,840,409 07/192,330 6/20/89 
4,840,083 07/167,700 6/20/89 4,840,410 07/198,126 6/20/89 
4,840,087 06/9 16,304 6/20/89 4,840,420 07/117,327 6/20/89 
4,840,093 07/133,651 6/20/89 4,840,422 07/140,475 6/20/89 
4,840,094 07/255,800 6/20/89 4,840,425 07/040,634 6/20/89 
4,840,103 07/059,588 6/20/89 4,840,431 07/224,452 6/20/89 
4,840,106 07/141,365 6/20/89 4,840,437 07/168,382 6/20/89 
4,840,108 07/184,608 6/20/89 4,840,445 07/204,674 6/20/89 
4,840,115 07/188,915 6/20/89 4,840,450 07/151,844 6/20/89 
4,840,116 07/135,381 6/20/89 4,840,478 07/156,341 6/20/89 
4,840,118 07/082,684 6/20/89 4,840,479 07/116,322 6/20/89 
4,840,126 07/089,464 6/20/89 4,840,486 07/084,578 6/20/89 
4,840,130 07/222,586 6/20/89 4,840,490 06/902,370 6/20/89 
4,840,132 07/222,592 6/20/89 4,840,492 07/185,493 6/20/89 
4,840,133 07/245,529 6/20/89 4,840,494 07/106,678 6/20/89 
4,840,134 07/035,732 6/20/89 4,840,495 06/947,265 6/20/89 
4,840,135 07/165,824 6/20/89 4,840,496 07/159,613 6/20/89 
4,840,143 07/123,129 6/20/89 4,840,498 07/212,574 6/20/89 
4,840,144 07/106,369 6/20/89 4,840,504 07/048,237 6/20/89 
4,840,155 07/087,082 6/20/89 4,840,515 06/938,507 6/20/89 
4,840,157 07/196,744 6/20/89 4,840,516 07/254,814 6/20/89 
4,840,159 07/161,051 6/20/89 4,840,520 07/197,123 6/20/89 
4,840,161 07/213,044 6/20/89 4,840,527 07/136,551 6/20/89 
4,840,164 07/145,059 6/20/89 4,840,528 07/155,735 6/20/89 
4,840,165 07/121,213 6/20/89 4,840,529 07/085,758 6/20/89 
4,840,191 07/178,065 6/20/89 4,840,530 07/197,682 6/20/89 
4,840,193 07/211,634 6/20/89 4,840,533 07/112,510 6/20/89 
4,840,197 07/206,290 6/20/89 4,840,534 07/124,598 6/20/89 
4,840,199 07/116,250 6/20/89 4,840,536 07/172,233 6/20/89 
4,840,202 07/115,679 6/20/89 4,840,550 07/145,836 6/20/89 
4,840,212 07/002,919 6/20/89 4,840,561 07/145,384 6/20/89 
4,840,215 07/224,204 6/20/89 4,840,565 07/131,787 6/20/89 
4,840,223 07/115,434 6/20/89 4,840,577 07/101,956 6/20/89 
4,840,224 07/187,311 6/20/89 4,840,583 07/166,404 6/20/89 
4,840,228 06/764,777 6/20/89 4,840,591 07/118,386 6/20/89 
4,840,229 07/098,410 6/20/89 4,840,592 07/014,590 6/20/89 
4,840,234 07/105,104 6/20/89 4,840,598 07/120,955 6/20/89 
4,840,235 07/181,497 6/20/89 4,840,599 07/011,432 6/20/89 
4,840,242 07/163,645 6/20/89 4,840,614 07/140,612 6/20/89 
4,840,246 06/651,546 6/20/89 4,840,618 07/185,855 6/20/89 
4,840,248 07/057,095 6/20/89 4,840,619 07/199,323 6/20/89 
4,840,249 07/045,448 6/20/89 4,840,625 07/199,622 6/20/89 
4,840,252 07/138,806 6/20/89 4,840,628 07/148,864 6/20/89 
4,840,253 06/932,452 6/20/89 4,840,631 07/162,249 6/20/89 
4,840,256 07/190,656 6/20/89 4,840,636 06/658,762 6/20/89 
4,840,257 07/183,361 6/20/89 4,840,642 07/193,335 6/20/89 
4,840,260 07/081,061 6/20/89 4,840,645 06/485,156 6/20/89 
4,840,266 07/174,350 6/20/89 4,840,652 07/110,723 6/20/89 
4,840,272 07/236,606 6/20/89 4,840,654 07/147,596 6/20/89 
4,840,273 07/253,885 6/20/89 4,840,659 07/168,797 6/20/89 
4,840,275 07/010,982 6/20/89 4,840,688 07/239,883 6/20/89 
4,840,277 07/206,423 6/20/89 4,840,691 06/924,622 6/20/89 
4,840,278 07/195,309 6/20/89 4,840,695 07/149,156 6/20/89 
4,840,279 07/222,702 6/20/89 4,840,706 07/015,592 6/20/89 
4,840,291 07/211,717 6/20/89 4,840,711 07/036,202 6/20/89 
4,840,304 07/239,662 6/20/89 4,840,718 06/921,677 6/20/89 
4,840,310 07/112,495 6/20/89 4,840,726 07/181,803 6/20/89 
4,840,311 07/215,267 6/20/89 4,840,727 06/45 1,302 6/20/89 
4,840,315 07/204,256 6/20/89 4,840,750 07/121,642 6/20/89 
4,840,317 07/112,252 6/20/89 4,840,753 07/129,352 6/20/89 
4,840,319 07/149,359 6/20/89 4,840,758 07/242,550 6/20/89 
4,840,324 07/138,838 6/20/89 4,840,762 06/790, 102 6/20/89 
4,840,335 06/7 13,432 6/20/89 4,840,767 07/252,945 6/20/89 
4,840,337 06/190,845 6/20/89 4,840,771 06/910,125 6/20/89 
4,840,339 07/148,932 6/20/89 4,840,773 07/229,002 6/20/89 
4,840,341 07/191,345 6/20/89 4,840,785 06/934,449 6/20/89 
4,840,344 07/059,783 6/20/89 4,840,795 07/123,300 6/20/89 
4,840,349 07/271,458 6/20/89 4,840,801 07/202,046 6/20/89 
4,840,361 07/157,003 6/20/89 4,840,810 06/943,338 6/20/89 
4,840,370 06/285,325 6/20/89 4,840,811 07/100,820 6/20/89 
4,840,371 07/124,245 6/20/89 4,840,825 07/051,930 6/20/89 
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4,841,275 07/127,160 6/20/89 

4,840,840 07/128,901 6/20/89 4,841,277 07/092,677 6/20/89 
4,840,841 07/168,488 6/20/89 4,841,281 07/064,148 6/20/89 
4,840,850 06/861 ,523 6/20/89 4,841,285 07/189,550 6/20/89 
4,840,851 06/862,504 6/20/89 4,841,290 07/101,032 6/20/89 
4,840,855 07/174,184 6/20/89 4,841,297 07/155,588 6/20/89 
4,840,857 07/187,284 6/20/89 4,841,298 07/132,441 6/20/89 
4,840,867 07/063,070 6/20/89 4,841,303 07/068,531 6/20/89 
4,840,871 07/201,840 6/20/89 4,841,338 07/172,609 6/20/89 
4,840,880 07/075,574 6/20/89 4,841,347 06/782,789 6/20/89 
4,840,885 07/162,618 6/20/89 4,841,349 07/113,324 6/20/89 
4,840,886 07/161,321 6/20/89 4,841,351 07/181,023 6/20/89 
4,840,892 06/723,388 6/20/89 4,841,357 07/166,529 6/20/89 
4,840,902 07/045,409 6/20/89 4,841,364 07/182,210 6/20/89 
4,840,909 07/089,511 6/20/89 4,841,365 07/136,169 6/20/89 
4,840,914 07/248,909 6/20/89 4,841,378 07/152,335 6/20/89 
4,840,930 06/874,819 6/20/89 4,841,394 07/090,613 6/20/89 
4,840,943 07/061 ,663 6/20/89 4,841,410 07/116,419 6/20/89 
4,840,945 06/838,309 6/20/89 4,841,411 07/187,962 6/20/89 
4,840,946 07/119,752 6/20/89 4,841,413 07/096,174 6/20/89 
4,840,955 07/087,570 6/20/89 4,841,415 7/063,769 6/20/89 
4,840,961 06/85 1,057 6/20/89 4,841,416 07/162,883 6/20/89 
4,840,965 07/070,456 6/20/89 4,841,420 07/209,322 6/20/89 
4,840,967 07/070,580 6/20/89 4,841,421 07/263,190 6/20/89 
4,840,969 07/027,706 6/20/89 4,841,422 07/203,807 6/20/89 
4,840,971 07/033,245 6/20/89 4,841,424 07/200,546 6/20/89 
4,840,976 07/216,348 6/20/89 4,841,435 06/924,912 6/20/89 
4,840,991 06/935,722 6/20/89 4,841,437 06/777,173 6/20/89 
4,840,993 07/040,917 6/20/89 4,841,440 06/604,274 6/20/89 
4,840,999 07/095,075 6/20/89 4,841,441 06/761,748 6/20/89 
4,841,018 07/096,220 6/20/89 4,841,442 06/813,951 6/20/89 
4,841,025 07/171,164 6/20/89 4,841,444 07/253,353 6/20/89 
4,841,036 06/683 ,323 6/20/89 4,841,451 07/035,556 6/20/89 
4,841,039 07/016,136 6/20/89 4,841,471 07/036,763 6/20/89 
4,841,040 07/131,053 6/20/89 4,841,477 07/240,470 6/20/89 
4,841,042 06/838,237 6/20/89 4,841,493 07/184,016 6/20/89 
4,841,044 06/943,037 6/20/89 4,841,527 07/121,423 6/20/89 
4,841,045 07/050,807 6/20/89 4,841,529 07/094,423 6/20/89 
4,841,050 07/025,063 6/20/89 4,841,537 07/271,953 6/20/89 
4,841,051 06/936,270 6/20/89 4,841,539 07/037,202 6/20/89 
4,841,054 07/239,953 6/20/89 4,841,540 07/250,237 6/20/89 
4,841,065 07/142,677 6/20/89 4,841,551 07/205,582 6/20/89 
4,841,068 07/016,618 6/20/89 4,841,554 07/161,991 6/20/89 
4,841,070 07/211,514 6/20/89 4,841,559 07/187,959 6/20/89 
4,841,071 06/771,809 6/20/89 4,841,562 07/077,439 6/20/89 
4,841,072 06/502,024 6/20/89 4,841,563 07/135,006 6/20/89 
4,841,073 06/927,942 6/20/89 4,841,564 07/063,341 6/20/89 
4,841,077 07/093,025 6/20/89 4,841,566 07/158,867 6/20/89 
4,841,084 06/813,128 6/20/89 4,841,567 07/246,965 6/20/89 
4,841,086 07/146,051 6/20/89 4,841,568 07/153,319 6/20/89 
4,841,089 06/937 ,935 6/20/89 4,841,580 07/132,319 6/27/89 
4,841,102 07/151,771 6/20/89 4,841,581 07/048,950 6/27/89 
4,841,104 07/170,536 6/20/89 4,841,584 06/891,141 6/27/89 
4,841,109 07/089,814 6/20/89 4,841,586 07/070,336 6/27/89 
4,841,121 07/063,395 6/20/89 4,841,589 07/026,169 6/27/89 
4,841,122 06/948,408 6/20/89 4,841,590 07/037,523 6/27/89 
4,841,126 07/138,390 6/20/89 4,841,592 06/942,677 6/27/89 
4,841,127 07/034,516 6/20/89 4,841,593 07/157,404 6/27/89 
4,841,141 07/206,455 6/20/89 4,841,594 06/929, 103 6/27/89 
4,841,149 07/162,816 6/20/89 4,841,597 07/894,568 6/27/89 
* 4,841,167 07/089,794 6/20/89 4,841,604 06/082,229 6/27/89 
4,841,182 07/089,967 6/20/89 4,841,608 07/004,321 6/27/89 
4,841,188 07/125,491 6/20/89 4,841,609 07/019,202 6/27/89 
4,841,195 06/598,959 6/20/89 4,841,621 07/167,206 6/27/89 
4,841,199 07/151,979 6/20/89 4,841,629 07/082,378 6/27/89 
4,841,202 07/138,344 6/20/89 4,841,634 07/283,163 6/27/89 
4,841,203 07/200,728 6/20/89 4,841,639 07/006,891 6/27/89 
4,841,204 07/105,256 6/20/89 4,841,641 07/156,465 6/27/89 
4,841,210 07/156,130 6/20/89 4,841,643 07/184,893 6/27/89 
4,841,214 07/139,205 6/20/89 4,841,646 07/150,734 6/27/89 
4,841,220 07/099,965 6/20/89 4,841,653 07/124,002 6/27/89 
4,841,221 07/186,517 6/20/89 4,841,657 07/191,697 6/27/89 
4,841,224 07/119,748 6/20/89 4,841,658 07/258,626 6/27/89 
4,841,250 06/82 1,967 6/20/89 4,841,659 07/062,764 6/27/89 
4,841,256 07/110,260 6/20/89 4,841,660 07/197,293 6/27/89 
4,841,260 07/003,207 6/20/89 4,841,661 07/111,926 6/27/89 
4,841,263 07/234,277 6/20/89 4,841,663 07/135,644 6/27/89 
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4,841,931 07/185,499 6/27/89 
4,841,664 07/085,350 6/27/89 4,841,938 07/098 ,405 6/27/89 
4,841,665 07/238,490 6/27/89 4,841,939 07/123,125 6/27/89 
4,841,667 07/027,890 6/27/89 4,841,941 07/167,978 6/27/89 
4,841,668 07/175,141 6/27/89 4,841,946 06/923,390 6/27/89 
4,841,670 07/193,052 6/27/89 4,841,953 06/928,540 6/27/89 
4,841,672 07/069,727 6/27/89 4,841,962 07/095,779 6/27/89 
4,841,679 07/083,653 6/27/89 4,841,966 07/158,519 6/27/89 
4,841,682 07/180,110 6/27/89 4,841,970 07/148,549 6/27/89 
4,841,685 07/120,771 6/27/89 4,841,972 07/116,330 6/27/89 
4,841,686 07/231,525 6/27/89 4,841,973 07/099,159 6/27/89 
4,841,687 07/228,052 6/27/89 4,841,982 7/136,322 6/27/89 
4,841,688 07/082,002 6/27/89 4,841,997 07/142,115 6/27/89 
4,841,691 07/187,566 6/27/89 4,842,004 07/212,310 6/27/89 
4,841,692 07/150,069 6/27/89 4,842,008 07/161,778 6/27/89 
4,841,694 07/207,149 6/27/89 4,842,010 07/258,951 6/27/89 
4,841,695 07/187,915 6/27/89 4,842,012 07/164,274 6/27/89 
4,841,696 07/113,616 6/27/89 4,842,018 07/040,045 6/27/89 
4,841,704 07/197,645 6/27/89 4,842,030 07/137,973 6/27/89 
4,841,705 07/037,807 6/27/89 4,842,031 07/272,437 6/27/89 
4,841,713 07/148,334 6/27/89 4,842,032 07/118,166 6/27/89 
4,841,721 07/007,675 6/27/89 4,842,039 07/211,570 6/27/89 
4,841,723 06/918,212 6/27/89 4,842,046 07/146,842 6/27/89 
4,841,732 07/138,706 6/27/89 4,842,048 07/068,680 6/27/89 
4,841,739 07/209,928 6/27/89 4,842,049 07/062,651 6/27/89 
4,841,743 07/001 ,525 6/27/89 4,842,051 07/136,098 6/27/89 
4,841,745 07/050,085 6/27/89 4,842,052 07/241,987 6/27/89 
4,841,747 07/061 ,254 6/27/89 4,842,054 06/875,150 6/27/89 
4,841,749 07/139,547 6/27/89 4,842,058 07/248,579 6/27/89 
4,841,752 07/113,056 6/27/89 4,842,061 07/152,516 6/27/89 
4,841,757 07/203,690 6/27/89 4,842,063 07/135,770 6/27/89 
4,841,760 07/191,167 6/27/89 4,842,066 07/046,998 6/27/89 
4,841,766 07/245,819 6/27/89 4,842,067 07/137,030 6/27/89 
4,841,768 07/185,536 - 6/27/89 4,842,074 07/108,790 6/27/89 
4,841,781 07/129,122 6/27/89 4,842,082 07/086,899 6/27/89 
4,841,783 07/063,980 6/27/89 4,842,095 07/046,247 6/27/89 
4,841,786 07/202,393 6/27/89 4,842,101 07/156,066 6/27/89 
4,841,791 07/058,353 6/27/89 4,842,104 06/675,750 6/27/89 
4,841,798 07/238,131 6/27/89 4,842,105 07/057,395 6/27/89 
4,841,810 07/012,679 6/27/89 4,842,106 07/105,838 6/27/89 
4,841,814 07/189,973 6/27/89 4,842,108 07/266,335 6/27/89 
4,841,819 07/159,231 6/27/89 4,842,109 07/136,863 6/27/89 
4,841,825 07/205,300 6/27/89 4,842,122 07/179,932 6/27/89 
4,841,826 07/155,865 6/27/89 4,842,123 07/159,724 6/27/89 
4,841,829 07/134,253 6/27/89 4,842,125 07/175,162 6/27/89 
4,841,836 07/115,958 6/27/89 4,842,126 07/298 ,292 6/27/89 
4,841,837 07/004,577 6/27/89 4,842,130 06/757,852 6/27/89 
4,841,838 07/111,487 6/27/89 4,842,139 07/177,922 6/27/89 
4,841,842 06/904,564 6/27/89 4,842,140 07/122,213 6/27/89 
4,841,843 07/112,566 6/27/89 4,842,141 07/176,214 6/27/89 
4,841,844 06/402,995 6/27/89 4,842,143 07/171,890 6/27/89 
4,841,845 07/099,007 6/27/89 4,842,146 07/142,262 6/27/89 
4,841,846 07/003,750 6/27/89 4,842,148 07/159,103 6/27/89 
4,841,852 07/169,370 6/27/89 4,842,149 06/909,904 6/27/89 
4,841,853 07/091 ,738 6/27/89 4,842,151 07/223,940 6/27/89 
4,841,855 07/188,650 6/27/89 4,842,154 07/044,842 6/27/89 
4,841,864 07/157,424 6/27/89 4,842,155 07/055,832 6/27/89 
4,841,868 07/215,695 6/27/89 4,842,158 07/157,953 6/27/89 
4,841,870 07/003 ,426 6/27/89 4,842,159 07/234,563 6/27/89 
4,841,878 07/087 ,996 6/27/89 4,842,160 07/143,948 6/27/89 
4,841,879 07/218,746 6/27/89 4,842,167 07/134,149 6/27/89 
4,841,880 06/486,585 6/27/89 4,842,172 07/038,824 6/27/89 
4,841,882 07/233,587 6/27/89 4,842,173 07/159,785 6/27/89 
4,841,885 07/262,521 6/27/89 4,842,174 07/035,396 6/27/89 
4,841,886 07/270,241 6/27/89 4,842,175 07/094,834 6/27/89 
4,841,889 07/014,448 6/27/89 4,842,176 07/110,039 6/27/89 
4,841,892 07/186,934 6/27/89 4,842,182 07/154,272 6/27/89 
4,841,895 07/088,672 6/27/89 4,842,188 07/225,382 6/27/89 
4,841,899 07/175,300 6/27/89 4,842,194 07/073,090 6/27/89 
4,841,900 07/020,710 6/27/89 4,842,198 07/112,555 6/27/89 
4,841,901 06/486,098 6/27/89 4,842,203 07/159,115 6/27/89 
4,841,902 06/909,318 6/27/89 4,842,207 07/202,007 6/27/89 
4,841,905 07/115,061 6/27/89 4,842,216 07/191,196 6/27/89 
4,841,910 07/140,256 6/27/89 4,842,220 07/230,674 6/27/89 
4,841,913 07/102.404 6/27/89 4,842,222 07/245,520 6/27/89 
4,841,921 07/162,301 6/27/89 4,842,223 07/165,956 6/27/89 
4,841,926 07/191,125 6/27/89 4,842,224 07/110,388 6/27/89 
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4,842,523 07/054,275 6/27/89 
4,842,229 07/238,144 6/27/89 4,842,532 07/097,771 6/27/89 
4,842,230 07/153,720 6/27/89 4,842,533 07/193,000 6/27/89 
4,842,234 07/018,647 6/27/89 4,842,534 07/257,531 6/27/89 
4,842,235 07/148,028 6/27/89 4,842,545 07/196,676 6/27/89 
4,842,236 07/039,967 6/27/89 4,842,546 07/185,782 6/27/89 
4,842,239 07/142,868 6/27/89 4,842,551 07/175,663 6/27/89 
4,842,240 07/087,413 6/27/89 4,842,560 07/138,042 6/27/89 
4,842,241 07/190,655 6/27/89 4,842,565 07/055,780 6/27/89 
4,842,243 07/140,981 6/27/89 4,842,566 07/058,043 6/27/89 
4,842,249 06/533,259 6/27/89 = 4,842,567 07/108,246 6/27/89 
4,842,261 06/484,608 6/27/89 4,842,569 07/121,398 6/27/89 
4,842,262 06/582,244 6/27/89 4,842,570 07/209,993 6/27/89 
4,842,267 07/188,276 6/27/89 4,842,572 07/181,555 6/27/89 
4,842,269 07/139,759 6/27/89 4,842,588 07/151,117 6/27/89 
4,842,274 07/145,742 6/27/89 4,842,591 07/146,718 6/27/89 
4,842,276 07/070,432 6/27/89 4,842,597 07/050,019 6/27/89 
4,842,277 07/052,589 6/27/89 4,842,598 07/137,761 6/27/89 
4,842,279 - 07/248,590 6/27/89 4,842,612 07/172,106 6/27/89 
4,842,281 07/149,365 6/27/89 4,842,620 07/127,150 6/27/89 
4,842,282 07/027,242 6/27/89 4,842,623 07/259,588 6/27/89 
4,842,283 07/046,276 6/27/89 4,842,624 07/195,954 6/27/89 
4,842,285 07/053,476 6/27/89 4,842,627 07/210,192 6/27/89 
4,842,286 07/097,873 6/27/89 4,842,630 07/195,143 6/27/89 
4,842,291 07/077,282 6/27/89 4,842,639 06/911,428 6/27/89 
4,842,293 06/802,820 6/27/89 4,842,640 07/128,602 6/27/89 
4,842,294 07/014,057 6/27/89 4,842,643 07/044,928 6/27/89 
4,842,306 07/173,250 6/27/89 4,842,648 07/112,352 6/27/89 
4,842,308 07/210,230 6/27/89 4,842,650 06/850,494 6/27/89 
4,842,309 07/051,835 6/27/89 4,842,671 07/098,068 6/27/89 
4,842,311 07/08 1,033 6/27/89 4,842,673 06/939,869 6/27/89 
4,842,312 06/876,840 6/27/89 4,842,688 07/122,597 6/27/89 
4,842,315 07/119,736 > 6/27/89 4,842,693 07/089,103 6/27/89 
4,842,322 07/189,214 6/27/89 4,842,694 07/046,607 6/27/89 
4,842,323 07/134,727 6/27/89 4,842,704 07/079,879 6/27/89 
4,842,324 07/236,281 6/27/89 = 4,842,705 07/174,183 6/27/89 
4,842,325 07/111,866 6/27/89 4,842,710 07/165,872 6/27/89 
4,842,329 07/201,754 6/27/89 4,842,714 07/076,851 6/27/89 
4,842,332 07/175,765 6/27/89 4,842,718 07/109,893 6/27/89 
4,842,344 07/100,447 6/27/89 = 4,842,730 07/094,578 6/27/89 
4,842,346 07/008,834 6/27/89 4,842,734 07/199,964 6/27/89 
4,842,347 07/189,611 6/27/89 4,842,740 07/228,624 6/27/89 
4,842,356 07/139,493 6/27/89 4,842,743 07/168,646 6/27/89 
4,842,374 07/248,464 6/27/89 4,842,746 06/874,679 6/27/89 
4,842,375 07/072,074 6/27/89 4,842,748 07/158,968 6/27/89 
4,842,376 06/758,917 6/27/89 = 4,842,751 07/024,667 6/27/89 
4,842,381 07/130,458 6/27/89 4,842,763 06/943,763 6/27/89 
4,842,391 07/152.958 6/27/89 4,842,774 07/083,756 6/27/89 
4,842,407 07/067 ,097 6/27/89 4,842,785 07/060,060 6/27/89 
4,842,411 06/826,829 6/27/89 4,842,786 07/252,327 6/27/89 
4,842,417 07/230,698 6/27/89 4,842,793 07/094,966 6/27/89 
4,842,422 07/236,534 6/27/89 4,842,795 07/078,324 6/27/89 
4,842,427 07/111,508 6/27/89 4,842,798 07/096,336 6/27/89 
4,842,428 07/048,927 6/27/89 4,842,802 07/258,546 6/27/89 
4,842,429 06/558,031 6/27/89 4,842,804 07/135,570 6/27/89 
4,842,433 07/069,632 6/27/89 4,842,810 07/131,724 6/27/89 
4,842,435 07/153,346 6/27/89 4,842,812 07/095,076 6/27/89 
4,842,437 07/120,863 6/27/89 4,842,818 06/617,131 6/27/89 
4,842,444 07/106,460 6/27/89 4,842,822 06/943,434 6/27/89 
4,842,447 07/111,435 6/27/89 4,842,830 07/095,374 6/27/89 
4,842,451 07/156,903 6/27/89 4,842,839 07/211,085 6/27/89 
4,842,457 07/084,906 6/27/89 4,842,847 07/135,803 6/27/89 
4,842,460 07/098,482 6/27/89 = 4,842,854 07/050,526 6/27/89 
4,842,461 07/174,096 6/27/89 4,842,856 07/142,619 6/27/89 
4,842,462 07/233,883 6/27/89 4,842,858 07/131,789 6/27/89 
4,842,465 06/368,959 6/27/89 4,842,861 07/198,864 6/27/89 
4,842,470 07/020,896 6/27/89 4,842,869 07/204,888 6/27/89 
4,842,471 07/195,268 6/27/89 4,842,877 07/177,786 6/27/89 
4,842,474 07/150,429 6/27/89 = 4,842,885 06/905,649 6/27/89 
4,842,489 07/033,667 6/27/89 4,842,887 07/208,826 6/27/89 
4,842,494 07/169,298 6/27/89 4,842,898 07/121,616 6/27/89 
4,842,497 07/130,232 6/27/89 4,842,913 07/052,594 6/27/89 
4,842,504 07/232,658 6/27/89 4,842,918 07/129,760 6/27/89 
4,842,505 07/028,519 6/27/89 4,842,920 07/081,498 6/27/89 
4,842,511 06/138,205 6/27/89 4,842,925 07/162,807 6/27/89 
4,842,513 06/93 1,767 6/27/89 4,842,929 07/162,556 6/27/89 
4,842,518 07/025.942 6/27/89 4,842,939 06/925,704 6/27/89 





1161 OG 206 OFFICIAL GAZETTE ApRIL 5, 1994 


Patent Number Serial Number Issue Date 4,843,443 07/210,255 6/27/89 

4,843,462 07/093,241 6/27/89 
4,842,948 06/746,858 6/27/89 4,843,467 07/201 ,394 6/27/89 
4,842,949 06/746,867 6/27/89 4,843,477 07/125,367 6/27/89 
4,842,955 07/097,016 6/27/89 4,843,478 07/131,920 6/27/89 
4,842,962 07/180,325 6/27/89 4,843,489 07/125,374 6/27/89 
4,842,967 07/196,708 6/27/89 4,843,503 07/133,946 6/27/89 
4,842,984 07/067 ,942 6/27/89 4,843,507 07/126,771 6/27/89 
4,842,990 07/087,619 6/27/89 4,843,514 07/273,834 6/27/89 
4,842,996 06/768,042 6/27/89 4,843,515 07/086,895 6/27/89 
4,843,020 07/143,973 6/27/89 4,843,516 07/100,997 6/27/89 
4,843,030 07/126,891 6/27/89 4,843,525 07/141,822 6/27/89 
4,843,041 06/866,806 6/27/89 4,843,527 07/141,695 6/27/89 
4,843,055 07/194,665 6/27/89 4,843,578 07/077,750 6/27/89 
4,843,060 07/123,629 6/27/89 4,843,579 06/838,315 6/27/89 
4,843,090 07/243,193 6/27/89 4,843,607 07/134,137 6/27/89 
4,843,095 07/082,701 6/27/89 4,843,615 07/047,149 6/27/89 
4,843,096 06/935,603 6/27/89 4,843,618 06/486,375 6/27/89 
4,843,098 07/161,569 6/27/89 4,843,625 07/130,456 6/27/89 
4,843,100 07/063,749 6/27/89 4,843,632 06/861 ,500 6/27/89 
4,843,102 06/777,114 6/27/89 4,843,636 07/170,568 6/27/89 
4,843,106 07/193,283 6/27/89 4,843,639 07/169,281 6/27/89 
4,843,111 07/041 ,072 6/27/89 4,843,642 07/062,887 7/04/89 
4,843,115 07/154,439 6/27/89 4,843,643 07/107,738 7/04/89 
4,843,122 07/043,568 6/27/89 4,843,645 07/185,991 7/04/89 
4,843,129 06/835,211 6/27/89 4,843,648 07/221,867 7/04/89 
4,843,133 06/733,838 6/27/89 4,843,649 07/161,498 7/04/89 
4,843,139 07/205,355 6/27/89 4,843,650 07/142,061 7104/89 
4,843,140 07/133,334 6/27/89 4,843,651 07/142,200 7/04/89 
4,843,151 07/036,423 6/27/89 4,843,653 07/158,312 7/04/89 
4,843,158 06/932,643 6/27/89 4,843,654 07/120,081 7/04/89 
4,843,163 07/127,840 6/27/89 4,843,656 07/178,159 7104/89 
4,843,166 07/181,646 6/27/89 4,843,661 07/105,660 7/04/89 
4,843,177 06/838,271 6/27/89 4,843,662 07/191,561 7/04/89 
4,843,195 07/160,702 6/27/89 4,843,663 07/232,595 7/04/89 
4,843,199 07/129,728 6/27/89 4,843,665 07/179,575 7/04/89 
4,843,207 07/142,178 6/27/89 4,843,666 07/259,401 7/04/89 
4,843,208 07/137,196 6/27/89 4,843,675 07/248,107 7/04/89 
4,843,209 07/116,874 6/27/89 4,843,676 07/146,614 7104/89 
4,843,212 07/044,893 6/27/89 4,843,682 07/128,863 7/04/89 
4,843,213 07/079,590 6/27/89 4,843,685 07/233,959 7/04/89 
4,843,219 07/191,552 6/27/89 4,843,687 07/297,927 7/04/89 
4,843,221 07/076,488 6/27/89 4,843,691 07/098,305 7/04/89 
4,843,229 07/127,869 6/27/89 4,843,697 07/118,686 7/04/89 
4,843,249 07/187,564 6/27/89 4,843,710 07/209,595 7/04/89 
4,843,250 07/266,696 6/27/89 4,843,714 07/168.790 7/04/89 
4,843,251 07/172,161 6/27/89 4,843,721 07/053,360 7/04/89 
4,843,268 07/097,681 6/27/89 4,843,726 07/145,268 7104/89 
4,843,273 07/191,216 6/27/89 4,843,728 07/038,175 7/04/89 
4,843,276 07/283,049 6/27/89 4,843,731 07/022,778 7/04/89 
4,843,277 07/101,575 6/27/89 4,843,736 07/233,465 7/04/89 
4,843,283 07/088,215 6/27/89 4,843,743 07/240,219 7/04/89 
4,843,301 07/254,285 6/27/89 4,843,744 07/114,682 7/04/89 
4,843,308 07/113,815 6/27/89 4,843,749 07/033,373 7/04/89 
4,843,310 06/861 ,600 6/27/89 4,843,751 07/202,990 7/04/89 
4,843,313 06/686,324 6/27/89 4,843,753 07/192,299 7104/89 
4,843,317 07/259,953 6/27/89 4,843,756 07/143,324 7104/89 
4,843,318 07/073,703 6/27/89 4,843,758 07/123,714 7/04/89 
4,843,321 07/181,956 6/27/89 4,843,769 07/188,875 7104/89 
4,843,328 07/184,235 6/27/89 4,843,771 07/213,210 7/04/89 
4,843,331 07/090,821 6/27/89 4,843,772 07/113,497 7104/89 
4,843,340 07/220,614 6/27/89 4,843,774 07/027,236 7/04/89 
4,843,348 07/220,564 6/27/89 4,843,778 07/220,435 7104/89 
4,843,356 06/899,714 6/27/89 4,843,780 07/257,745 7/04/89 
4,843,357 07/260,550 6/27/89 4,843,789 06/515,264 7/04/89 
4,843,358 07/211,102 6/27/89 4,843,794 07/130,878 7/04/89 
4,843,366 07/157,744 6/27/89 4,843,796 07/171,898 7/04/89 
4,843,369 07/150,841 6/27/89 4,843,799 07/111,506 7/04/89 
4,843,370 07/122,189 6/27/89 4,843,802 07/187,838 7/04/89 
4,843,371 07/152,677 6/27/89 4,843,805 07/053,027 7/04/89 
4,843,372 07/146,563 6/27/89 4,843,809 07/280,667 7/04/89 
4,843,374 07/175,201 6/27/89 4,843,810 07/128,133 7/04/89 
4,843,392 07/177,864 6/27/89 4,843,818 07/087,390 7104/89 
4,843,393 07/235,771 6/27/89 4,843,819 07/149,826 7/04/89 
4,843,395 07/095,500 6/27/89 4,843,826 07/107,274 7/04/89 
4,843,396 07/120,722 6/27/89 4,843,827 07/263,694 7/04/89 
4,843,416 07/163,375 6/27/89 4,843,838 07/137,164 7/04/89 
4,843,422 06/498,159 6/27/89 4,843,846 07/152,144 7104/89 
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844,156 07/231,909 7/04/89 
844,157 07/217,447 7/04/89 
4,843,858 07/074,989 7/04/89 ’ 
4,843,871 07/245,822 7/04/89 844,163 07/139,214 7104/89 
4,843,880 07/219,838 7/04/89 844,175 07/095,142 7/04/89 
4,843,883 07/274,080 7/04/89 = 4,844,178 07/173,359 7104/89 
4,843,891 07/127,066 7/04/89 = 4,844,182 07/203,184 7/04/89 
4,843,892 07/182,431 7/04/89 = 4,844,187 07/232,093 7/04/89 
4,843,895 07/173,093 7/04/89 = 4,844,195 07/208,574 7/04/89 
4,843,900 07/178,389 7/04/89 = 4,844,196 07/219,037 7104/89 
4,843,904 06/928,793 7/04/89 = 4,844,199 07/249,107 7/04/89 
4,843,905 07/198,930 7/04/89 = 4,844,200 07/190,383 7/04/89 
4,843,910 07/109,739 7/04/89 4,844,202 07/101,595 7/04/89 
4,843,912 07/211,248 7/04/89 = 4,844,217 07/144,504 7/04/89 
4,843,923 07/234,762 7/04/89 4,844,220 07/018,572 7/04/89 
4,843,925 07/155,877 7/04/89 = 4,844,221 07/114,545 7/04/89 
4,843,926 07/165,259 7/04/89 = 4,844,233 07/121,190 7/04/89 
4,843,927 07/149,570 7/04/89 = 4,844,238 07/030,174 7104/89 
4,843,930 07/201,802 7/04/89 = 4,844,244 07/134,886 7104/89 
4,843,937 06/810,510 7/04/89 = 4,844,251 07/082,609 7/04/89 
4,843,940 07/137,733 7/04/89 = 4,844,254 07/252,153 7104/89 
4,843,944 07/255,725 7/04/89 = 4,844,265 07/094,212 7104/89 
4,843,950 06/680,843 7/04/89 = 4,844,270 07/205,964 7/04/89 
4,843,960 07/188,685 7/04/89 = 4,844,273 07/240,630 7104/89 
4,843,963 07/141,707 7/04/89 = 4,844,276 07/195,304 7104/89 
4,843,968 07/132,898 7/04/89 = 4,844,283 07/240,769 7/04/89 
4,843,970 07/132,897 7/04/89 = 4,844,287 07/120,624 7/04/89 
4,843,972 07/128,365 7/04/89 = 4,844,295 07/180,907 7104/89 
4,843,973 07/125,768 7/04/89 4,844,300 07/180,383 7/04/89 
4,843,980 07/186,443 7/04/89 = 4,844,301 07/109,396 7/04/89 
4,843,991 07/113,231 7/04/89 = 4,844,304 07/128,347 7/04/89 
4,843,992 07/070,821 7/04/89 = 4,844,307 07/143,457 7/04/89 
4,843,993 07/094,252 7/04/89 = 4,844,309 07/103,749 7/04/89 
4,843,995 07/090,258 7/04/89 = 4,844,310 07/049,476 7/04/89 
4,843,996 07/191,283 7/04/89 = 4,844,311 07/158,701 7104/89 
4,843,998 07/131,210 7/04/89 = 4,844,313 07/157,138 7/04/89 
4,844,005 07/179,044 7/04/89 = 4,844,316 06/639,609 7104/89 
4,844,006 07/164,677 7/04/89 = 4,844,332 07/167,962 7/04/89 
4,844,007 07/116,416 7104/89 = 4,844,336 07/055,464 7/04/89 
4,844,009 07/297,147 7/04/89 = 4,844,344 07/165,756 7/04/89 
4,844,010 07/103,927 7/04/89 = 4,844,348 07/195,966 7104/89 
4,844,011 07/009,690 7/04/89 = 4,844,350 06/734,208 7/04/89 
4,844,014 07/171,786 7104/89 = 4,844,353 07/164,324 7/04/89 
4,844,015 07/122,309 7/04/89 = 4,844,360 07/220,335 7104/89 
4,844,016 07/129,481 7/04/89 = 4,844,362 07/130,540 7/04/89 
4,844,019 07/164,196 7/04/89 = 4,844,364 07/203,305 7/04/89 
4,844,033 07/151,825 7/04/89 = 4,844,365 07/203,306 7/04/89 
4,844,035 07/277,197 7/04/89 = 4,844,368 07/264,907 7/04/89 
4,844,037 07/245,724 7/04/89 = 4,844,372 07/217,548 7104/89 
4,844,042 07/174,712 7/04/89 = 4,844,380 07/005,714 7104/89 
4,844,046 07/161,377 7/04/89 = 4,844,384 07/051,109 7104/89 
4,844,050 07/152,529 7/04/89 = 4,844,386 07/173,314 7/04/89 
4,844,054 07/162,956 7/04/89 = 4,844,389 07/213,340 7/04/89 
4,844,055 06/852,616 7/04/89 == 4,844,393 07/212,190 7/04/89 
4,844,059 07/005 ,093 7/04/89 = 4,844,394 07/185,673 7/04/89 
4,844,069 07/157,089 7/04/89 = 4,844,395 07/113,426 7104/89 
4,844,074 07/165,279 7/04/89 4,844,400 07/177,923 7/04/89 
4,844,078 06/85 1,926 7104/89 = 4,844,402 07/214,170 7104/89 
4,844,079 07/108,018 7104/89 4,844,405 07/007,463 7/04/89 
4,844,081 07/089,502 7/04/89 = 4,844,410 07/226,424 7104/89 
4,844,091 07/148,758 7104/89 = 4,844,411 07/167,734 7104/89 
4,844,093 07/126,900 7104/89 = 4,844,416 07/093,614 7/04/89 
4,844,097 07/006,653 7104/89 = 4,844,417 07/127,481 7104/89 
4,844,106 06/731,452 7/04/89 4,844,420 07/209,172 7104/89 
4,844,107 07/226,535 7/04/89 4,844,424 07/135,642 7/04/89 
4,844,109 07/170,933 7/04/89 4,844,430 07/240,519 7/04/89 
4,844,114 07/134,756 7104/89 = 4,844,431 07/212,921 7/04/89 
4,844,118 07/207,694 7/04/89 4,844,448 07/167,366 7104/89 
4,844,120 07/187,058 7/04/89 4,844,452 07/182,023 7/04/89 
4,844,126 07/150,949 7/04/89 4,844,453 07/170,559 7104/89 
4,844,130 07/183,560 7/04/89 = 4,844,454 07/219,237 7104/89 
4,844,131 07/173,820 7104/89 4,844,460 07/113,534 7/04/89 
4,844,136 07/147,199 7/04/89 4,844,462 07/219,762 7104/89 
4,844,140 07/004,982 7/04/89 = 4,844,463 07/147,171 7104/89 
4,844,141 07/012,413 7/04/89 = 4,844,468 07/150,916 7/04/89 
4,844,142 07/203,333 7104/89 4,844,470 07/202,398 7/04/89 
4,844,149 07/125,897 7/04/89 4,844,471 07/137,648 7/04/89 


844,160 07/167,881 7104/89 


4 
4 
4,843,847 07/070,186 7/04/89 4 
4 
4 
4 
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4,844,831 07/175,282 7/04/89 
4,844,473 07/174,769 7/04/89 4,844,837 06/430,451 7/04/89 
4,844,476 07/113,217 7/04/89 4,844,844 07/186,816 7/04/89 
4,844,477 07/239,546 7/04/89 4,844,845 07/138,616 7/04/89 
4,844,486 07/121,932 7/04/89 4,844,847 07/143,621 7/04/89 
4,844,490 07/138,232 7/04/89 4,844,848 06/704,880 7/04/89 
4,844,491 07/179,065 7/04/89 4,844,851 07/102,241 7/04/89 
4,844,493 07/092,297 7/04/89 4,844,866 06/670,902 7/04/89 
4,844,495 07/195,892 7/04/89 4,844,869 06/773,938 7/04/89 
4,844,496 07/195,897 7/04/89 4,844,886 07/165,277 7/04/89 
4,844,497 07/202,777 7/04/89 4,844,889 06/88 1,279 7/04/89 
4,844,498 07/075,553 7/04/89 4,844,908 07/124,045 7/04/89 
4,844,502 07/138,708 7/04/89 4,844,923 07/133,019 7/04/89 
4,844,524 07/106,730 7/04/89 4,844,924 07/098,109 7/04/89 
4,844,525 07/208,060 7/04/89 4,844,931 07/240,277 7/04/89 
4,844,536 07/067,825 7/04/89 4,844,936 07/105,293 7/04/89 
4,844,537 07/211,832 7/04/89 4,844,943 07/095,424 7/04/89 
4,844,538 07/183,904 7/04/89 4,844,954 06/747,550 7/04/89 
4,844,547 07/101,738 7/04/89 4,844,956 07/119,184 7/04/89 
4,844,548 07/191,142 7/04/89 4,844,964 07/166,113 7/04/89 
4,844,552 07/077,894 7/04/89 4,844,965 07/148,023 7/04/89 
4,844,559 07/273,342 7/04/89 4,844,982 07/019,345 7/04/89 
4,844,562 07/068,83 1 7/04/89 4,844,993 07/237,995 7/04/89 
4,844,572 07/224,874 7/04/89 4,845,032 06/842,185 7/04/89 
4,844,574 07/214,975 7/04/89 4,845,036 07/010,467 7/04/89 
4,844,577 07/188,153 7/04/89 4,845,043 07/041,532 7/04/89 
4,844,579 07/239,051 7/04/89 4,845,046 07/09 1,609 7/04/89 
4,844,581 07/041,218 7/04/89 4,845,053 07/147,884 7/04/89 
4,844,589 07/166,812 7/04/89 4,845,062 07/109,585 7/04/89 
4,844,598 06/767,554 7/04/89 4,845,063 06/707,631 7/04/89 
4,844,605 07/057,497 7/04/89 4,845,064 07/000,753 7/04/89 
4,844,609 07/150,302 7/04/89 4,845,066 07/236,587 7/04/89 
4,844,611 07/203 ,444 7/04/89 4,845,080 06/913,544 7/04/89 
4,844,613 07/115,766 7/04/89 4,845,081 06/906,468 7/04/89 
4,844,622 07/223,526 7/04/89 4,845,083 07/001,946 7/04/89 
4,844,626 07/247,936 7/04/89 4,845,089 07/049,748 7/04/89 
4,844,628 07/209,992 7/04/89 4,845,091 06/885,081 7/04/89 
4,844,640 07/236,302 7/04/89 4,845,095 07/172,197 7/04/89 
4,844,641 07/078,938 7104/89 4,845,098 07/118,144 7/04/89 
4,844,644 07/142,944 7/04/89 4,845,099 07/099,760 7/04/89 
4,844,649 07/238,392 7/04/89 4,845,107 07/114,801 7/04/89 
4,844,650 07/186,003 7/04/89 4,845,109 07/219,843 7/04/89 
4,844,654 07/238,736 7/04/89 4,845,114 07/137,348 7/04/89 
4,844,655 07/020,540 7/04/89 4,845,117 07/204,463 7/04/89 
4,844,661 07/067,611 7/04/89 4,845,122 06/938,305 7/04/89 
4,844,667 07/287,614 7/04/89 4,845,125 07/119,037 7/04/89 
4,844,675 07/056, 182 7/04/89 4,845,129 07/167,766 7/04/89 
4,844,676 06/922,327 7/04/89 4,845,130 07/182,689 7/04/89 
4,844,683 07/220,626 7/04/89 4,845,144 07/040,012 7/04/89 
4,844,684 07/142,716 7/04/89 4,845,147 07/176,764 7/04/89 
4,844,686 07/080,912 7/04/89 4,845,151 07/178,483 7/04/89 
4,844,696 07/179,777 7/04/89 4,845,157 06/947,199 7/04/89 
4,844,697 07/179,784 7104/89 4,845,162 07/056,100 7/04/89 
4,844,699 06/597,661 7/04/89 4,845,166 07/021,853 7/04/89 
4,844,700 07/114,574 7/04/89 4,845,182 07/152,274 7/04/89 
4,844,708 07/266,480 7/04/89 4,845,183 07/124,634 7/04/89 
4,844,713 07/215,380 7/04/89 4,845,201 07/146,752 7/04/89 
4,844,718 07/213,639 7/04/89 4,845,205 06/822,639 7/04/89 
4,844,722 07/222,503 7/04/89 4,845,211 07/046,661 7/04/89 
4,844,724 07/129,287 7/04/89 4,845,220 07/139,562 7/04/89 
4,844,726 07/824,710 7/04/89 4,845,222 07/079,088 7/04/89 
4,844,727 07/121,072 7/04/89 4,845,230 07/275,152 7/04/89 
4,844,729 07/054,994 7/04/89 4,845,236 07/231,019 7/04/89 
4,844,734 07/056,507 7104/89 4,845,241 07/210,880 7/04/89 
4,844,744 07/169,709 7/04/89 4,845,252 07/172,245 7/04/89 
4,844,747 07/197,269 7/04/89 4,845,274 07/249,606 7/04/89 
4,844,748 07/174,294 7/04/89 4,845,275 07/249,591 7/04/89 
4,844,749 07/131,517 7/04/89 4,845,276 07/234,533 7/04/89 
4,844,762 07/146,091 7/04/89 4,845,277 07/234,524 7/04/89 
4,844,763 07/167,740 7/04/89 4,845,278 07/092,610 7/04/89 
4,844,766 06/898,935 7/04/89 4,845,281 07/226,017 7/04/89 
4,844,779 07/147,878 7/04/89 4,845,283 07/108,408 7/04/89 
4,844,795 07/193,555 7/04/89 4,845,291 06/946,565 7/04/89 
4,844,798 07/257,001 7/04/89 4,845,297 07/140,861 7/04/89 
4,844,803 07/149,742 7/04/89 4,845,302 07/134,885 7/04/89 
4,844,805 07/074,570 7/04/89 4,845,303 07/235,477 7/04/89 
4,844,813 07/068,926 7/04/89 4,845,310 07/043,920 7/04/89 
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4,845,746 07/065,489 7/04/89 
4,845,311 07/222,442 7/04/89 4,845,751 07/169,014 7/04/89 
4,845,312 07/167,992 7/04/89 4,845,753 06/943,217 7/04/89 
4,845,316 07/087 ,004 7104/89 4,845,777 07/220,475 7/11/89 
4,845,319 07/131,100 7/04/89 4,845,787 07/249,204 7/11/89 
4,845,322 07/136,623 7/04/89 4,845,788 07/027,688 T/A/89 
4,845,326 07/135,016 7/04/89 4,845,796 07/077,651 7/11/89 
4,845,330 07/064,370 7/04/89 4,845,799 07/169,962 7/11/89 
4,845,336 07/118,575 7/04/89 4,845,801 07/151,972 7/11/89 
4,845,339 07/241,783 7/04/89 4,845,808 07/119,161 7/11/89 
4,845,342 07/141,134 7/04/89 4,845,809 07/170,760 T/A1/89 
4,845,344 07/082,131 7/04/89 4,845,810 07/205,672 T/11/89 
4,845,346 07/173,674 7/04/89 4,845,814 07/273,736 7/11/89 
4,845,365 07/211,388 7/04/89 4,845,815 07/121,159 7/11/89 
4,845,378 07/162,265 7/04/89 4,845,822 07/124,992 7/11/89 
4,845,391 07/053,635 7/04/89 4,845,823 07/186,235 7/11/89 
4,845,394 07/208,402 7/04/89 4,845,825 07/194,138 TA1/89 
4,845,396 07/120,739 7/04/89 4,845,826 07/190,344 7/11/89 
4,845,397 06/842,738 7/04/89 4,845,828 07/041,765 T/A1/89 
4,845,402 07/044,534 7/04/89 4,845,831 07/112,168 7/11/89 
4,845,411 07/103,436 7/04/89 4,845,833 06/800,267 7/11/89 
4,845,412 07/118,848 7/04/89 4,845,839 07/264,588 7/11/89 
4,845,421 07/107,367 7/04/89 4,845,846 07/175,492 7/11/89 
4,845,422 06/946,357 7/04/89 4,845,854 07/168,271 7/11/89 
4,845,427 06/914,826 7/04/89 4,845,861 07/074,765 7/11/89 
4,845,431 07/169,843 7/04/89 4,845,864 07/156,311 7/11/89 
4,845,447 07/272,789 7/04/89 4,845,865 07/171,803 7/11/89 
4,845,449 07/266,953 7/04/89 4,845,868 07/096,601 7/11/89 
4,845,454 07/077,298 7/04/89 4,845,872 07/226,781 7/11/89 
4,845,456 07/244,888 7/04/89 4,845,873 07/189,233 T/A1/89 
4,845,458 07/172,954 7/04/89 4,845,874 07/303,127 7/11/89 
4,845,467 07/161,439 7/04/89 4,845,875 07/297,110 7/11/89 
4,845,468 07/146,423 7104/89 4,845,877 07/113,925 7/11/89 
4,845,469 06/87 1,030 7/04/89 4,845,879 07/118,432 7/11/89 
4,845,476 07/132,311 7/04/89 4,845,880 07/270,366 7/11/89 
4,845,484 07/107,355 7104/89 4,845,881 07/262,747 7/1/89 
4,845,490 07/007,844 7/04/89 4,845,884 07/250,415 7/11/89 
4,845,492 07/054,826 7/04/89 4,845,886 07/197,041 T/A1/89 
4,845,493 07/117,180 7/04/89 4,845,887 07/197,211 7/11/89 
4,845,495 07/161,229 7/04/89 4,845,889 07/209,089 7/11/89 
4,845,502 07/187,976 7/04/89 4,845,893 07/155,106 7/11/89 
4,845,510 07/083,489 7/04/89 4,845,898 07/092,597 7/11/89 
4,845,515 07/087,115 7/04/89 4,845,901 07/095,770 7/11/89 
4,845,518 07/109,080 7/04/89 4,845,906 07/193,140 7/11/89 
4,845,526 07/197,342 7/04/89 4,845,913 07/109,515 7/11/89 
4,845,533 06/936,552 7/04/89 4,845,914 07/184,358 7/11/89 
4,845,540 06/907,691 7/04/89 4,845,925 07/189,344 7/11/89 
4,845,561 07/237,661 7/04/89 4,845,928 07/127,290 7/11/89 
4,845,565 07/030,999 7/04/89 4,845,929 07/141,067 7/11/89 
4,845,580 07/090, 154 7/04/89 4,845,931 07/035,997 7/11/89 
4,845,584 07/193,189 7/04/89 4,845,933 07/209,868 7/11/89 
4,845,588 07/180,744 7/04/89 4,845,934 07/191,385 TAW/89 
4,845,597 06/940,443 7104/89 4,845,938 07/132,434 7/1/89 
4,845,602 07/209,974 7/04/89 4,845,952 07/112,973 7/11/89 
4,845,608 07/135,961 7/04/89 4,845,953 07/196,423 7/11/89 
4,845,610 07/025,745 7404/89 4,845,957 07/181,921 T/11/89 
4,845,611 06/829,756 7104/89 4,845,960 06/546,957 7/11/89 
4,845,612 06/85 1,825 7/04/89 4,845,964 07/182,483 7/11/89 
4,845,623 07/072,655 7/04/89 4,845,966 07/225,186 7/11/89 
4,845,625 07/044, 102 7/04/89 4,845,967 07/093,695 7/11/89 
4,845,638 06/883,213 7/04/89 4,845,971 07/194,514 7/11/89 
4,845,643 06/851,231 7/04/89 4,845,974 07/212,872 T/11/89 
4,845,646 07/162,695 7/04/89 4,845,976 07/242,992 7/11/89 
4,845,657 06/832,691 7/04/89 4,845,979 07/096,603 7/11/89 
4,845,666 07/183,389 7/04/89 4,845,987 07/231,780 7/11/89 
4,845,674 06/569,873 7/04/89 4,845,991 06/945,119 7/11/89 
4,845,679 07/032,127 7/04/89 4,845,992 07/136,825 7/11/89 
4,845,681 07/103,777 7/04/89 4,845,993 07/195,563 7/1/89 
4,845,682 07/089,357 7/04/89 4,845,995 07/219,017 7/11/89 
4,845,686 07/112,942 7/04/89 4,845,999 07/184,816 7/11/89 
4,845,687 07/190,454 7104/89 4,846,000 07/117,129 T/L1/89 
4,845,689 07/177,190 7/04/89 4,846,002 07/089,706 T/A1/89 
4,845,705 07/055,657 7/04/89 4,846,012 07/113,660 7/11/89 
4,845,715 07/065,169 7/04/89 4,846,016 07/080,399 7/11/89 
4,845,727 07/122,984 7/04/89 4,846,023 06/788,925 TA1/89 
4,845,728 07/143,434 7/04/89 4,846,024 07/256,649 7/11/89 
4,845,732 07/013,058 7104/89 4,846,026 07/295,590 7/11/89 
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4,846,363 07/099,553 T/L1/89 
4,846,027 07/234,560 T/11/89 =. 4,846,369 07/185,336 7/11/89 
4,846,029 07/157,908 TALA/89 4,846,371 07/140,113 7/11/89 
4,846,043 07/157,056 TA1/89 4,846,373 07/110,038 T/LA/89 
4,846,048 07/143,168 TA/89 4,846,375 07/189,724 TA/89 
4,846,055 07/163,324 7/11/89 4,846,378 07/186,912 7/11/89 
4,846,058 06/946,517 TAL/89 4,846,379 07/171,771 TIL1/89 
4,846,060 07/223,790 7/11/89 4,846,382 07/143,564 TA/89 
4,846,063 07/098,636 7/11/89 4,846,385 07/215,235 7/11/89 
4,846,065 07/103,812 7/11/89 4,846,388 06/735,131 7/11/89 
4,846,066 07/090,340 7/11/89 4,846,389 07/182,791 7/11/89 
4,846,069 07/154,564 7/11/89 4,846,393 07/148,860 7/11/89 
4,846,074 07/171,906 7/11/89 4,846,397 07/011,787 7/11/89 
4,846,076 07/211,568 T/ALW/89 4,846,400 07/180,456 T/W/89 
4,846,078 07/228,871 T/LA/89 4,846,402 07/151,998 TAL/89 
4,846,079 07/238,912 T/LW/89 4,846,403 07/211,455 TAL/89 
4,846,090 07/074,102 7/11/89 4,846,404" 07/150,138 TAL/89 
4,846,096 06/836,290 TAA/89 4,846,406 07/128,880 T/AL/89 
4,846,100 07/203,687 7/11/89 4,846,414 07/114,670 7/11/89 
4,846,103 07/151,119 TWA/89 4,846,417 07/173,732 TA/89 
4,846,105 07/054,829 7/11/89 4,846,424 07/150,125 7/11/89 
4,846,107 07/093,594 7/11/89 4,846,428 07/223,069 7/11/89 
4,846,111 07/243,498 7/11/89 4,846,430 07/216,686 7/11/89 
4,846,121 07/253,517 T/ALA/89 4,846,432 07/174,160 7/11/89 
4,846,126 07/134,958 7/11/89 4,846,436 07/059,126 7/11/89 
4,846,127 07/216,900 7/11/89 4,846,437 07/087,160 7/11/89 
4,846,137 07/121,672 T/L/89 4,846,444 07/215,344 7/11/89 
4,846,140 07/058,274 TA/89 4,846,447 07/195,030 7/11/89 
4,846,141 07/190,674 7/11/89 4,846,452 07/134,395 7/11/89 
4,846,150 07/084,999 7/11/89 4,846,456 07/201 ,427 7/11/89 
4,846,156 06/597 ,462 7/11/89 4,846,459 07/124,036 TAA/89 
4,846,164 07/083,690 TALW/89 4,846,463 07/151,586 7/11/89 
4,846,166 07/153,511 7/11/89 4,846,466 07/123,136 7/11/89 
4,846,167 07/031,553 7/11/89 4,846,468 07/095,761 7/11/89 
4,846,173 07/094,843 7/11/89 4,846,471 06/903,967 TA/89 
4,846,178 07/048,039 7/1/89 4,846,472 07/160,338 7/11/89 
4,846,180 07/107,480 -T/11/89 4,846,473 07/005,692 7/11/89 
4,846,192 07/039,346 7/11/89 4,846,477 07/161,965 7/11/89 
4,846,198 07/068,082 7/11/89 4,846,481 07/222,877 7/11/89 
4,846,200 06/458,354 T/LWU/89 4,846,482 07/234,718 7/11/89 
4,846,201 07/110,269 7/11/89 4,846,485 07/104,546 7/11/89 
4,846,202 07/162,492 7/11/89 4,846,487 07/034,850 7/11/89 
4,846,205 07/242,180 TAA/89 4,846,488 07/077,205 7/11/89 
4,846,206 07/132,769 7/11/89 4,846,491 07/226,390 T/AA/89 
4,846,211 07/190,835 7/11/89 4,846,492 07/216,107 7/11/89 
4,846,220 06/616,683 7/11/89 4,846,501 07/160,752 7/11/89 
4,846,228 07/181,492 TAL89 4,846,511 07/196,308 7/11/89 
4,846,231 07/190,030 7/11/89 4,846,513 07/179,763 7/11/89 
4,846,232 07/195,688 7/11/89 4,846,514 07/149,505 7/11/89 
4,846,236 07/069,758 T/AA/89 4,846,515 07/202,364 7/11/89 
4,846,239 07/128,690 7/11/89 4,846,517 07/156,368 T/A/89 
4,846,245 07/089,760 7/11/89 4,846,522 07/207,841 7/11/89 
4,846,247 07/243,103 7/11/89 4,846,525 07/150,911 T/LA/89 
4,846,249 07/142,174 TNLA/89 4,846,527 07/171,115 7/11/89 
4,846,256 06/849,948 T/A1/89 4,846,528 07/07 1,430 T/AL/89 
4,846,261 07/122,110 T/AA/89 4,846,529 07/178,908 7/11/89 
4,846,267 07/168,035 7/11/89 4,846,531 07/197,581 T/L1/89 
4,846,270 07/178,485 TA1/89 4,846,532 07/284,580 7/11/89 
4,846,272 07/233,422 7/11/89 4,846,546 07/192,358 7/11/89 
4,846,279 07/143,990 7/11/89 4,846,557 07/116,216 7/11/89 
4,846,281 07/222,149 7/11/89 4,846,559 07/003,953 7/11/89 
4,846,286 07/139,438 7/11/89 4,846,561 07/210,476 7/11/89 
4,846,290 07/207 ,684 TAL/89 4,846,569 07/134,105 T/AA/89 
4,846,297 07/222,894 TAA/89 4,846,570 07/155,298 T/AA/89 
4,846,305 07/276,950 TAA/89 4,846,582 06/847 ,254 7/11/89 
4,846,309 07/026,619 TWALW/89 4,846,583 06/928,360 7/11/89 
4,846,319 07/137,236 7/11/89 4,846,588 07/220,090 7/11/89 
4,846,320 07/117,548 T/A1/89 4,846,594 07/270,857 7/11/89 
4,846,329 07/170,142 T/ALA/89 4,846,595 07/054,416 TA1/89 
4,846,333 07/118,165 TA/89 4,846,599 07/031,688 7/11/89 
4,846,340 07/190,008 7/11/89 4,846,600 07/175,188 7/11/89 
4,846,341 07/217,339 T/A/89 4,846,607 07/112,116 T/A1/89 
4,846,342 07/192.865 7/11/89 4,846,610 06/552,836 TAA/89 
4,846,347 07/163,483 7/11/89 4,846,619 07/177,869 TA/89 
4,846,348 07/141,874 7/11/89 4,846,621 07/133,122 7/11/89 
4,846,349 07/140,147 7/11/89 4,846,622 07/107,266 7/11/89 
4,846,356 07/225,029 TAL/89 4,846,625 07/038,287 T/LA/89 
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Patent Number Serial Number Issue Date 4,846,973 07/161,038 T/A/89 

4,846,980 07/136,064 TA/89 
4,846,634 07/132,813 7/11/89 4,846,981 07/286,117 TA1/89 
4,846,643 07/133,806 T/1/89 4,846,984 07/189,455 7/11/89 
4,846,653 07/159,835 TWAU/89 4,846,990 07/146,871 T/LLU/89 
4,846,657 07/188,825 7/11/89 4,846,997 07/095,299 7/11/89 
4,846,662 07/185,990 T/A/89 4,847,006 07/049,974 7/11/89 
4,846,666 07/187,047 7/11/89 4,847,009 07/099,912 7/11/89 
4,846,667 07/244,278 TA1/89 4,847,016 07/008,706 7/11/89 
4,846,681 07/165,031 TAW89 4,847,017 07/067 ,524 7/11/89 
4,846,687 07/255,944 7/11/89 4,847,024 07/164,512 7/11/89 
4,846,690 07/077,604 7/11/89 4,847,036 07/099,149 7/11/89 
4,846,691 07/230,517 T/1/89 4,847,037 07/099,150 7/11/89 
4,846,697 07/115,824 TA1/89 4,847,041 07/222,649 T/A11/89 
4,846,705 06/843,825 7/11/89 4,847,042 06/528, 109 7/11/89 
4,846,706 07/178,012 7/11/89 4,847,047 07/055,222 7/11/89 
4,846,716 07/119,514 TAL/89 4,847,058 07/169,026 7/11/89 
4,846,717 07/175,197 T/A1/89 4,847,062 07/100,731 T/A/89 
4,846,718 07/062,491 7/11/89 4,847,063 07/127,390 7/11/89 
4,846,720 07/185,785 7/11/89 4,847,065 07/010,904 7/11/89 
4,846,732 07/228,719 7/11/89 4,847,066 06/937,839 7/11/89 
4,846,736 07/175,679 7/11/89 4,847,074 07/220,923 7/11/89 
4,846,744 07/119,648 7/11/89 4,847,078 07/003,161 7/11/89 
4,846,748 07/200,904 7/11/89 4,847,099 07/141,964 T/A1/89 
4,846,749 07/227,130 7/11/89 4,847,120 07/268,684 T/1L1/89 
4,846,752 07/170,010 7/11/89 4,847,121 07/081,487 7/11/89 
4,846,763 07/076,407 7/11/89 4,847,123 07/205,701 TA/89 
4,846,765 07/198,392 7/11/89 4,847,133 07/199,766 T/AA/89 
4,846,766 07/228,386 7/11/89 4,847,139 07/089,095 7/11/89 
4,846,767 07/195,204 TAL/89 4,847,140 06/721,042 T/89 
4,846,771 07/041,146 7/11/89 4,847,144 07/116,053 7/11/89 
4,846,774 07/148,771 7/11/89 4,847,145 07/075,066 T/A1/89 
4,846,776 07/233,507 7/11/89 4,847,148 07/115,452 7/11/89 
4,846,786 07/044,340 7/11/89 4,847,161 07/121,222 7/11/89 
4,846,787 06/910,071 7/11/89 4,847,165 06/883,686 7/11/89 
4,846,796 07/224,739 TA/89 4,847,174 06/809,898 7/11/89 
4,846,797 07/142,126 T/A11/89 4,847,177 07/180,402 7/11/89 
4,846,803 07/142,160 7/11/89 4,847,179 07/109,901 7/11/89 
4,846,816 06/710,072 7/11/89 4,847,196 07/147,568 7/11/89 
4,846,822 07/189,335 TAL/89 4,847,197 07/202,089 T/A1/89 
4,846,828 07/271,397 7/11/89 4,847,200 07/903,659 7/11/89 
4,846,831 07/186,924 T/LA/89 4,847,203 07/090,906 TA/89 
4,846,833 07/198,572 7/11/89 4,847,207 07/157,188 7/11/89 
4,846,836 07/252,759 7/11/89 4,847,216 07/185,269 7/11/89 
4,846,842 07/066,912 TAA/89 4,847,226 07/007,713 7/11/89 
4,846,849 07/104,887 T/LU89 4,847,234 07/259,497 7/11/89 
4,846,850 07/157,763 7/11/89 4,847,239 07/129,796 T/A11/89 
4,846,854 07/251,439 7/11/89 4,847,242 06/838,297 7/11/89 
4,846,857 07/108,490 7/11/89 4,847,250 07/220.853 7/11/89 
4,846,869 07/192,998 7/11/89 4,847,251 07/080,998 7/11/89 
4,846,873 07/053,310 7/11/89 4,847,255 07/110,778 7/11/89 
4,846,876 07/101,621 TA/89 4,847,269 06/899,449 7/11/89 
4,846,877 07/051,379 TA/89 4,847,273 06/87 1,026 7/11/89 
4,846,879 07/105,860 7/11/89 4,847,277 07/204,079 7/11/89 
4,846,881 07/168,714 7/11/89 4,847,278 06/864,936 T/A1/89 
4,846,882 07/069 ,662 T/AA/89 4,847,279 07/149,247 T/AA/89 
4,846,883 07/018,903 7/11/89 4,847,285 07/186,549 7/11/89 
4,846,885 07/125,895 T/1/89 4,847,290 07/086,274 7/11/89 
4,846,888 07/093,398 TA/89 4,847,291 06/884,709 7/11/89 
4,846,890 06/903,211 7/11/89 4,847,292 07/067,252 7/11/89 
4,846,895 07/073,312 TA/89 4,847,295 07/142,207 7/11/89 
4,846,897 07/194,374 T//89 4,847,301 07/224,646 7/11/89 
4,846,900 07/229,836 T/11/89 4,847,302 07/177,210 7/11/89 
4,846,911 07/144,308 7/11/89 4,847,308 07/257,244 7/11/89 
4,846,914 07/052,679 7/11/89 4,847,317 07/076,523 T/A1/89 
4,846,917 07/097,598 T/A1/89 4,847,328 07/031,931 7/11/89 
4,846,918 07/159,727 TA/89 4,847,335 . 07/079,979 7/11/89 
4,846,921 07/118,463 7/11/89 4,847,337 06/918,402 7/1/89 
4,846,926 07/092,858 7/11/89 4,847,355 07/142,984 7/11/89 
4,846,944 07/255,804 T/89 4,847,360 07/209,673 7/11/89 
4,846,950 07/096,804 7/11/89 4,847,365 07/159,504 7/11/89 
4,846,957 07/130,119 7/11/89 4,847,368 07/191,408 7/11/89 
4,846,958 07/199,460 7/11/89 4,847,369 07/110,777 7/11/89 
4,846,959 07/086,742 T/1/89 4,847,370 07/110,796 7/11/89 
4,846,960 07/206,548 7/11/89 4,847,375 06/874,249 7/1/89 
4,846,963 06/853,703 TA1/89 4,847,385 07/031,374 7/11/89 
4,846,967 07/167,905 TA1/89 4,847,390 07/186,964 7/11/89 
4,846,972 07/170,175 7/11/89 4,847,391 06/919,837 7/11/89 
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Patent Number Serial Number Issue Date 4,847,887 07/171,076 TA1/89 
4,847,894 06/935,851 T/A1/89 

4,847,392 07/026,862 TALW/89 4,847,910 07/067 ,003 TALW89 
4,847,395 07/105,78 TAW89 4,847,914 07/231,418 7/18/89 
4,847,402 07/272,186 7/11/89 4,847,916 06/63 1,404 7/18/89 
4,847,403 07/074,801 TAL89 4,847,918 07/194,474 /18/89 
4,847,411 06/730,219 TAA/89 4,847,921 06/856,508 7/18/89 
4,847,414 06/47 1,404 TA1/89 4,847,922 07/171,852 7/18/89 
4,847,419 07/004, 167 7/11/89 4,847,923 07/130,692 7/18/89 
4,847,421 07/149,839 WA/89 4,847,927 07/145,091 7/18/89 
4,847,422 07/105,579 TALWS89 4,847,930 06/929,791 7/18/89 
4,847,438 07/037,348 T/A/89 4,847,932 07/194,278 7/18/89 
4,847,440 07/236,189 7/11/89 4,847,937 07/217,519 7/18/89 
4,847,442 07/220,862 7/11/89 4,847,939 07/172,716 7/18/89 
4,847,443 07/210,386 /11/89 4,847,942 07/233,903 7/18/89 
4,847,444 07/255,279 7/11/89 4,847,944 07/252,510 7/18/89 
4,847,451 07/098,067 7/11/89 4,847,945 07/194,183 7/18/89 
4,847,459 07/039,897 7/11/89 4,847,951 07/155,723 7/18/89 
4,847,460 07/070,399 TAA/89 4,847,957 07/127,667 7/18/89 
4,847,468 07/086,825 TAA/89 4,847,958 07/097,499 7/18/89 
4,847,470 07/132,193 7/11/89 4,847,959 07/143,304 7/18/89 
4,847,481 07/138,601 7/11/89 4,847,962 07/188,275 7/18/89 
4,847,484 07/147,152 TA89 4,847,967 06/795,595 7/18/89 
4,847,495 07/169,601 TAA89 4,847,969 07/145,847 7/18/89 
4,847,509 07/127,893 WA11/89 4,847,972 07/127,248 7/18/89 
4,847,510 07/130,508 TAA/89 4,847,973 07/180,319 7/18/89 
4,847,539 07/161,388 T/AA/89 4,847,980 07/164,202 7/18/89 
4,847,548 07/149,674 WA1/89 4,847,994 07/178,426 7/18/89 
4,847,552 07/070,409 7/11/89 4,847,996 07/060,330 7/18/89 
07/090,576 T/11/89 4,848,002 07/184,444 7/18/89 

07/021,895 7/11/89 4,848,010 07/077,752 7/18/89 

07/096,126 TILA/89 4,848,011 07/077,810 7/18/89 

07/220,590 TWA/89 4,848,012 07/078,252 7/18/89 

07/082,745 7/11/89 4,848,015 07/111,290 7/18/89 

07/162,109 7/11/89 4,848,017 07/082,613 7/18/89 

07/211,465 TNA/89 4,848,018 07/264,799 7/18/89 

07/224, 168 7/11/89 4,848,019 07/283,395 7/18/89 

07/154,329 7/11/89 4,848,021 07/126,020 7/18/89 

07/144,120 7/11/89 4,848,027 06/800,616 7/18/89 

07/082,634 TNA/89 4,848,028 07/178,677 7/18/89 

06/944,922 TAW/89 4,848,029 07/165,735 7/18/89 

07/123,174 7/11/89 4,848,030 07/235,506 7/18/89 

07/073,162 7/11/89 4,848,037 07/202,690 7/18/89 

07/203,157 | TA/89 4,848,052 07/167,393 7/18/89 

06/486,952 7/11/89 4,848,054 07/161,167 7/18/89 

07/142,628 7/11/89 4,848,056 07/298,627 7/18/89 

07/162,677 7/11/89 4,848,058 07/209,551 7/18/89 

07/077,876 T/A/89 4,848,059 07/240,256 7/18/89 

07/058,335 TAL/89 4,848,060 07/207,502 7/18/89 

07/106,558 7/1/89 4,848,066 07/184,344 7/18/89 

07/131,857 7/11/89 4,848,067 07/125,656 7/18/89 

07/176,024 TAA/89 4,848,068 07/236,859 7/18/89 

07/190,254 T/A11/89 4,848,070 07/072,878 7/18/89 

07/212,175 7/11/89 4,848,071 07/152,974 7/18/89 

07/189,795 T/A1/89 4,848,075 06/166,108 7/18/89 

07/153,209 7/1/89 4,848,079 07/119,496 7/18/89 

07/272,061 TAA/89 4,848,081 07/200,481 7/18/89 

07/249,527 7/11/89 4,848,083 07/196,557 7/18/89 

07/062,562 T1/89 4,848,084 07/147,000 7/18/89 

07/033,581 TA/89 4,848,085 07/159,283 T8/89 

07/081 ,293 7/11/89 4,848,088 07/128,077 7/18/89 

06/944,653 7/11/89 4,848,091 07/144,185 7/18/89 

07/030,131 TAL/89 4,848,094 07/188,308 7/18/89 

07/087,703 7/11/89 4,848,098 07/211,540 7/18/89 

06/910,655 7/11/89 4,848,102 07/162,093 7/18/89 

06/910,654 TA1/89 4,848,107 07/159,119 7/18/89 

07/023,482 7/11/89 4,848,108 07/162,285 7/18/89 

06/911,278 TA89 4,848,109 07/175,237 7/18/89 

07/010,370 TALU89 4,848,115 07/046,004 7/18/89 

07/135,797 7/11/89 4,848,117 07/047,384 7/18/89 

07/218,765 TAA/89 4,848,122 07/075,534 7/18/89 

07/143,211 F/11/89 4,848,126 07/238,205 7/18/89 

07/051,695 7/11/89 4,848,128 07/209,277 7/18/89 

07/150,763 TAA/89 4,848,132 07/174,905 TN8/89 

07/182,200 7/11/89 4,848,137 07/172,005 7/18/89 

07/026,316 7/11/89 4,848,138 07/219,239 7/18/89 

07/062,804 TA/89 4,848,152 07/045,274 7/18/89 

4,847,854 07/120,537 7/11/89 4,848,153 07/203,178 7/18/89 





ApRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 213 


Patent Number Serial Number Issue Date 4,848,465 07/123,615 7/18/89 
4,848,469 07/206,807 7/18/89 
4,848,155 07/167,884 7/18/89 4,848,478 07/135,019 7/18/89 
4,848,158 06/808,362 7/18/89 4,848,479 07/126,541 7/18/89 
4,848,161 07/197,166 7/18/89 4,848,481 06/926,413 7/18/89 
4,848,163 07/114,701 7/18/89 4,848,485 07/171,449 7/18/89 
4,848,166 07/199,327 7/18/89 4,848,487 07/213,810 7/18/89 
4,848,176 07/129,806 7/18/89 4,848,488 07/173,358 7/18/89 
4,848,178 07/085,742 7/18/89 4,848,491 07/122,897 7/18/89 
4,848,182 07/094,213 7/18/89 4,848,495 07/246,348 7/18/89 
4,848,187 07/147,282 7/18/89 4,848,502 07/129,214 7/18/89 
4,848,188 07/183,906 7/18/89 4,848,505 07/145,070 7/18/89 
4,848,190 07/127,241 7/18/89 4,848,510 07/172,416 7/18/89 
4,848,191 07/302,471 7/18/89 4,848,513 07/142,072 7/18/89 
4,848,192 07/232,041 7/18/89 4,848,514 07/106,618 7/18/89 
4,848,193 07/185,412 7/18/89 4,848,515 07/262,577 7/18/89 
4,848,194 07/242,652 7/18/89 4,848,517 07/181,535 7/18/89 
4,848,195 06/590,372 7/18/89 4,848,520 07/134,827 7/18/89 ° 
4,848,197 07/245,992 7/18/89 4,848,528 07/031,941 7/18/89 
4,848,199 07/166,665 7/18/89 4,848,530 07/241,326 7/18/89 
4,848,209 07/243,884 7/18/89 4,848,532 07/210,668 7/18/89 
4,848,214 07/192,704 7/18/89 4,848,535 06/865,185 7/18/89 
4,848,218 07/214,943 7/18/89 4,848,537 07/240,404 7/18/89 
4,848,220 07/231,257 7/18/89 4,848,540 07/148,947 7/18/89 
4,848,222 07/106,870 7/18/89 4,848,543 06/906,549 7/18/89 
4,848,223 07/206,836 7/18/89 4,848,547 07/185,134 7/18/89 
4,848,228 07/137,121 7/18/89 4,848,549 07/179,271 7/18/89 
4,848,235 07/227,530 7/18/89 4,848,563 07/134,002 7/18/89 
4,848,241 07/157,588 7/18/89 4,848,568 07/265,537 7/18/89 
4,848,242 07/094,388 7/18/89 4,848,569 07/247,041 7/18/89 
4,848,243 07/144,671 7/18/89 4,848,570 07/209,835 7/18/89 
4,848,244 07/252,155 7/18/89 4,848,573 07/089,709 7/18/89 
4,848,245 07/242,255 7/18/89 4,848,579 07/054,493 7/18/89 
4,848,248 07/147,309 7/18/89 4,848,582 07/128,051 7/18/89 
4,848,250 07/236,146 7/18/89 4,848,585 07/246,767 7/18/89 
4,848,254 07/097,593 7/18/89 4,848,590 07/029,181 7/18/89 
4,848,258 06/855,498 7/18/89 4,848,591 07/108,381 7/18/89 
4,848,263 07/167,864 7/18/89 4,848,592 07/009,805 7/18/89 
4,848,266 07/098,032 7/18/89 4,848,594 07/152,140 7/18/89 
4,848,279 07/151,991 7/18/89 4,848,608 07/107,243 7/18/89 
4,848,281 07/126,404 7/18/89 4,848,613 ~ 07/151,932 7/18/89 
4,848,292 07/186,617 7/18/89 4,848,615 07/178,617 7/18/89 
4,848,309 07/223,646 7/18/89 4,848,617 07/202,900 7/18/89 
4,848,310 07/274,353 7/18/89 4,848,618 07/156,016 7/18/89 
4,848,317 07/241,860 7/18/89 4,848,621 07/240,636 7/18/89 
4,848,327 07/197,216 7/18/89 4,848,624 07/193,791 7/18/89 
4,848,329 07/09 1,662 7/18/89 4,848,628 07/182,362 7/18/89 
4,848,330 07/140,800 7/18/89 4,848,635 06/518,541 7/18/89 
4,848,334 07/013,700 7/18/89 4,848,649 07/205,386 7/18/89 
4,848,339 07/179,678 7/18/89 4,848,650 07/245,896 T/18/89 
4,848,349 07/043,812 7/18/89 4,848,653 07/103,695 7/18/89 
4,848,360 07/068,250 7/18/89 4,848,655 07/148,899 7/18/89 
4,848,363 07/053,191 7/18/89 4,848,661 07/172,447 7/18/89 
4,848,366 06/895,775 7/18/89 4,848,662 07/291,318 7/18/89 
4,848,369 07/173,238 7/18/89 4,848,663 07/219,793 7/18/89 
4,848,376 07/148,553 7/18/89 07/150,142 7/8/89 
4,848,377 07/105,783 7/18/89 07/190,832 7/18/89 
- 4,848,379 07/113,463 7/18/89 07/200,360 7/18/89 
07/198,066 7/18/89 07/202,482 7/18/89 
07/254,866 7/18/89 848, 07/158,557 7/18/89 
07/099,851 7/18/89 07/045,392 7/18/89 
07/140,765 7/18/89 07/073,439 TN8/89 
07/047 ,484 TI18/89 x ° 07/200,362 7/18/89 
07/197,457 7/18/89 07/099,319 7/18/89 
07/116,808 7/18/89 07/039,603 7/18/89 
07/150,884 7/18/89 E 07/162,164 7/18/89 
06/633,081 7/18/89 07/130,536 TI8/89 
07/131,637 7/18/89 07/143,355 7/18/89 
07/131,625 7/18/89 07/213,148 7/18/89 
07/111,789 7/18/89 07/190,996 7/18/89 
07/179,755 7/18/89 07/176,168 7/18/89 
07/219,566 7/18/89 07/151,505 7/18/89 
07/291,134 7/18/89 07/180,185 7/18/89 
07/101,671 7/18/89 06/870,477 7/18/89 
07/266,590 7/18/89 07/109,168 7/18/89 
07/126,236 7/18/89 07/141,497 7/18/89 
07/220,852 7/18/89 i 07/148,001 7/18/89 
4,848,464 07/197,490 TA18/89 4,848,758 07/210,658 7/18/89 
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4,849,124 07/070,865 7/18/89 
4,848,760 07/151,628 7/18/89 4,849,130 07/176,253 7/18/89 
4,848,763 06/927,157 7/18/89 4,849,131 07/106,741 7/18/89 
4,848,767 07/222,416 7/18/89 4,849,140 07/083,261 7/18/89 
4,848,768 07/281,274 7/18/89 4,849,154 06/783,591 7/18/89 
4,848,775 07/203,014 7/18/89 4,849,158 07/152,530 7/18/89 
4,848,781 07/180,991 7/18/89 4,849,159 07/030,983 7/18/89 
4,848,784 07/053,967 7/18/89 4,849,162 06/670,732 7/18/89 
4,848,785 07/171,907 7/18/89 4,849,179 07/049,431 7/18/89 
4,848,787 07/211,342 T/A8/89 4,849,184 07/169,464 7/18/89 
4,848,792 07/277,473 7/18/89 4,849,185 06/923,165 7/18/89 
4,848,800 07/149,487 7/18/89 4,849,194 07/262,201 7/18/89 
4,848,808 07/248,098 7/18/89 4,849,214 07/011,610 7/18/89 
4,848,812 07/179,320 7/18/89 4,849,232 07/168,639 7/18/89 
4,848,813 07/112,750 7/18/89 4,849,234 06/948,380 7/18/89 
4,848,815 07/225,886 7/18/89 4,849,240 07/180,982 7/18/89 
4,848,818 07/145,045 7/18/89 4,849,241 07/147,364 7/18/89 
4,848,819 07/236,849 7/18/89 4,849,245 07/157,648 7/18/89 
4,848,822 07/166,837 7/18/89 4,849,247 07/133,493 7/18/89 
4,848,824 07/157,539 7/18/89 4,849,254 07/160,453 7/18/89 
4,848,827 07/180,627 7/18/89 4,849,262 07/092,363 7/18/89 
4,848,828 07/026,765 7/18/89 4,849,270 07/063,677 7/18/89 
4,848,833 07/185,556 7/18/89 4,849,272 06/730,442 7/18/89 
4,848,834 07/301,195 7/18/89 4,849,279 07/159,535 7/18/89 
4,848,841 07/215,970 7/18/89 4,849,288 06/882,581 7/18/89 
4,848,842 07/232,791 7/18/89 4,849,298 07/097,193 7/18/89 
4,848,843 07/229,874 7/18/89 4,849,302 07/129,311 7/18/89 
4,848,844 07/076,643 7/18/89 4,849,306 07/158,520 7/18/89 
4,848,847 06/921,750 7/18/89 4,849,310 07/225,792 7/18/89 
4,848,849 07/310,313 7/18/89 4,849,314 07/116,655 7/18/89 
4,848,855 07/073,124 7/18/89 4,849,355 07/142,320 7/18/89 
4,848,857 07/100,903 7/18/89 4,849,356 07/217,471 7/18/89 
4,848,861 07/206,393 7/18/89 4,849,357 06/916,726 7/18/89 
4,848,866 07/291,406 7/18/89 4,849,391 07/110,283 7/18/89 
4,848,868 07/068,539 7/18/89 4,849,392 07/021,443 7/18/89 
4,848,886 07/118,612 7/18/89 4,849,403 06/861,786 7/18/89 
4,848,887 07/116,625 7/18/89 4,849,409 07/048,954 7/18/89 
4,848,889 06/927,307 7/18/89 4,849,414 07/052,100 7/18/89 
4,848,891 07/286,180 7/18/89 4,849,416 07/223,585 7/18/89 
4,848,892 07/159,127 : 7/18/89 4,849,417 07/155,057 7/18/89 
4,848,903 07/111,407 7/18/89 4,849,419 07/127,542 7/18/89 
4,848,916 07/147,890 7/18/89 4,849,423 07/013,516 7/18/89 
4,848,923 07/102,111 7/18/89 4,849,435 07/146,876 7/18/89 
4,848,925 07/160,325 7/18/89 4,849,444 07/184,963 7/18/89 
4,848,929 06/672,692 7/18/89 4,849,450 07/044,765 7/18/89 
4,848,932 07/227,752 7/18/89 4,849,460 07/027,955 7/18/89 
4,848,936 06/804,230 7/18/89 4,849,463 06/938,100 7/18/89 
4,848,941 07/203,154 7/18/89 4,849,468 06/876,209 7/18/89 
4,848,950 07/249,016 7/18/89 4,849,475 07/121,281 7/18/89 
4,848,955 07/127,907 7/18/89 4,849,482 07/068,711 7/18/89 
4,848,956 07/016,940 7/18/89 4,849,483 07/039,496 7/18/89 
4,848,958 07/254,103 7/18/89 4,849,485 07/108,393 7/18/89 
4,848,959 07/198,978 7/18/89 4,849,489 07/084,044 7/18/89 
4,848,962 07/131,914 7/18/89 4,849,492 07/251,624 7/18/89 
4,848,967 07/140,691 7/18/89 4,849,493 07/191,188 7/18/89 
4,848,971 07/265,941 7/18/89 4,849,494 07/072,296 7/18/89 
4,848,976 07/014,045 7/18/89 4,849,498 07/111,064 7/18/89 
4,848,978 07/086,497 7/18/89 4,849,503 07/135,740 7/18/89 
4,848,979 07/009,483 7/18/89 4,849,510 06/719,852 7/18/89 
4,848,987 07/232,734 7/18/89 4,849,512 07/177,483 7/18/89 
4,849,001 07/094,879 7/18/89 4,849,520 07/084,659 7/18/89 
4,849,010 06/929,119 7/18/89 4,849,526 07/003,104 7/18/89 
4,849,045 07/190,330 7/18/89 4,849,528 07/060,262 7/18/89 
4,849,057 07/213,526 7/18/89 4,849,530 07/203,390 7/18/89 
4,849,060 07/124,515 7/18/89 4,849,531 07/043,664 7/18/89 
4,849,061 07/083,048 7/18/89 4,849,534 07/166,786 7/18/89 
4,849,062 07/212,576 7/18/89 4,849,540 07/213,039 7/18/89 
4,849,063 07/251,766 7/18/89 4,849,542 06/923,998 7/18/89 
4,849,074 07/264,615 7/18/89 4,849,544 07/181,045 7/18/89 
4,849,082 06/825,407 7/18/89 4,849,556 07/116,843 7/18/89 
4,849,085 07/041,888 7/18/89 4,849,558 07/123,745 7/18/89 
4,849,088 07/167,408 7/18/89 4,849,560 07/235,839 7/18/89 
4,849,089 07/313,169 7/18/89 4,849,567 07/138,430 7/18/89 
4,849,090 07/192,438 7/18/89 4,849,568 07/140,275 7/18/89 
4,849,094 07/163,965 7/18/89 4,849,581 07/194,655 7/18/89 
4,849,106 07/071,972 7/18/89 4,849,584 07/221,100 7/18/89 
4,849,112 07/131,612 7/18/89 4,849,593 07/029,663 7/18/89 
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4,850,060 07/008,532 7/25/89 
4,849,603 07/197,033 7/18/89 4,850,061 07/168,938 7/25/89 
4,849,604 07/113,679 7/18/89 4,850,062 07/188,859 7/25/89 
4,849,610 07/200,717 7/18/89 4,850,063 07/193,053 7/25/89 
4,849,618 06/856,581 7/18/89 4,850,065 07/223,952 7/25/89 
4,849,625 07/277,149 7/18/89 4,850,069 07/124,150 7/25/89 
4,849,640 07/217,101 7/18/89 4,850,070 07/104,299 7/25/89 
4,849,641 07/064,388 7/18/89 4,850,072 07/039,524 7/25/89 
4,849,644 07/229,805 7/18/89 4,850,075 07/217,578 7/25/89 
4,849,649 07/186,807 7/18/89 4,850,077 07/245,307 7/25/89 
4,849,655 07/166,807 7/18/89 4,850,082 07/271,739 7/25/89 
4,849,666 07/139,189 7/18/89 4,850,083 07/197,840 7/25/89 
4,849,672 06/865,400 7/18/89 4,850,094 07/148,780 7/25/89 
4,849,673 07/219,824 7/18/89 4,850,099 07/079,503 7/25/89 
4,849,674 07/024,982 7/18/89 4,850,100 07/265,655 7/25/89 
4,849,695 07/259,128 7/18/89 4,850,109 07/169,934 7/25/89 
4,849,702 07/282,830 7/18/89 4,850,112 07/105,023 7/25/89 
4,849,714 07/200,700 7/18/89 4,850,114 07/195,758 7/25/89 
4,849,720 06/866,322 7/18/89 4,850,126 07/038,520 7/25/89 
4,849,722- 07/101,033 7/18/89 4,850,128 07/117,569 7/25/89 
4,849,730 07/015,370 7/18/89 4,850,130 07/230,600 7/25/89 
4,849,731 07/218,786 7/18/89 4,850,132 07/197,108 7/25/89 
4,849,734 07/085,770 7/18/89 4,850,135 07/160,923 7/25/89 
4,849,738 07/117,223 7/18/89 4,850,136 07/095,947 7/25/89 
4,849,739 07/214,845 7/18/89 4,850,141 07/199,450 7/25/89 
4,849,741 07/143,901 7/18/89 4,850,142 07/180,356 7/25/89 
4,849,750 07/110,664 7/18/89 4,850,145 07/247,682 7/25/89 
4,849,753 07/262,164 7/18/89 4,850,146 07/166,256 7/25/89 
4,849,758 07/108,400 7/18/89 4,850,149 07/118,453 7/25/89 
4,849,761 07/197,674 7/18/89 4,850,158 07/273,346 7/25/89 
4,849,770 06/936,785 7/18/89 4,850,160 07/105,721 7/25/89 
4,849,772 07/167,887 7/18/89 4,850,165 07/277,453 7/25/89 
4,849,785 07/167,129 7/18/89 4,850,167 07/153,324 7/25/89 
4,849,789 07/123,043 7/18/89 4,850,173 07/120,635 7/25/89 
4,849,800 07/098,086 7/18/89 4,850,178 07/214,547 7/25/89 
4,849,804 06/777,451 7/18/89 4,850,181 07/050,744 7/25/89 
4,849,815 07/173,882 7/18/89 4,850,182 07/071,470 7/25/89 
4,849,820 07/204,009 7/18/89 4,850,185 07/162,202 7/25/89 
4,849,834 06/893,973 7/18/89 4,850,188 06/600,015 7/25/89 
4,849,836 06/889,796 7/18/89 4,850,199 07/170,438 7/25/89 
4,849,837 07/079,795 7/18/89 4,850,207 07/113,608 7/25/89 
4,849,855 07/145,681 7/18/89 4,850,212 07/194,327 7/25/89 
4,849,862 07/157,909 7/18/89 4,850,214 06/668,288 7/25/89 
4,849,870 07/147,404 7/18/89 4,850,224 07/168,588 7/25/89 
4,849,871 07/086,862 7/18/89 4,850,226 07/153,083 7/25/89 
4,849,873 07/117,045 7/18/89 4,850,229 07/229,516 7/25/89 
4,849,887 07/090,981 7/18/89 4,850,231 07/219,396 7/25/89 
4,849,894 07/110,717 7/18/89 4,850,245 07/064,155 7/25/89 
4,849,896 07/038, 147 7/18/89 4,850,246 07/068,961 7/25/89 
4,849,903 07/073,541 7/18/89 4,850,248 06/85 1,405 7/25/89 
4,849,917 07/030,447 7/18/89 4,850,249 07/149,851 7/25/89 
4,849,924 06/744,581 7/18/89 4,850,252 07/226,899 7/25/89 
4,849,926 07/177,840 7/18/89 4,850,256 07/137,062 7/25/89 
4,849,928 07/008,280 7/18/89 4,850,260 07/205,597 7/25/89 
4,849,930 07/018,896 7/18/89 4,850,262 07/189,872 7/25/89 
4,849,951 06/544,651 7/18/89 4,850,274 07/129,771 7/25/89 
4,849,967 07/162,973 7/18/89 4,850,276 07/145,779 7/25/89 
4,849,983 07/135,143 7/18/89 4,850,277 07/190,406 7/25/89 
4,849,992 06/818,249 7/18/89 4,850,279 07/084,534 7/25/89 
4,849,994 06/894,304 7/18/89 4,850,283 07/207,263 7/25/89 
4,849,998 07/201,986 7/18/89 4,850,289 07/128,024 7/25/89 
4,849,999 07/091 ,003 7/18/89 4,850,292 07/016,116 7/25/89 
4,850,002 07/092,805 7/18/89 4,850,294 07/068,374 7/25/89 
4,850,008 07/162,204 7/18/89 4,850,296 07/157,622 7/25/89 
4,850,013 07/201,746 7/18/89 4,850,297 07/157,971 7/25/89 
4,850,015 07/113,052 7/18/89 4,850,298 06/576,862 7/25/89 
4,850,020 07/117,594 7/18/89 4,850,301 07/176,965 7/25/89 
4,850,021 07/090,978 7/18/89 4,850,304 07/139,102 7/25/89 
4,850,023 06/945,341 7/18/89 4,850,308 07/062,693 7/25/89 
4,850,031 07/144,424 7/18/89 4,850,324 07/200,761 7/25/89 
4,850,034 07/112,071 718/89 4,850,327 07/179,627 7/25/89 
4,850,042 07/038,098 7/18/89 4,850,329 07/142,137 7/25/89 
4,850,048 07/094,141 7/18/89 4,850,330 07/127,360 7/25/89 
4,850,051 07/235,430 7/25/89 4,850,335 07/281,087 7/25/89 
4,850,052 07/230,866 7/25/89 4,850,337 06/948,231 7/25/89 
4,850,054 07/173,142 7/25/89 4,850,343 07/149,522 7/25/89 
4,850,055 07/053,063 7/25/89 4,850,350 06/941,744 7/25/89 
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4,850,648 07/255,339 7/25/89 
4,850,352 07/142,182 7/25/89 4,850,658 07/213,353 7/25/89 
4,850,368 07/217,044 7/25/89 4,850,661 07/171,268 7/25/89 
4,850,374 07/100,415 7/25/89 4,850,664 06/87 1,777 7/25/89 
4,850,378 07/108,237 7/25/89 4,850,684 07/055,019 7/25/89 
4,850,383 07/162,141 7/25/89 4,850,687 07/146,810 7/25/89 
4,850,387 07/132,961 7/25/89 4,850,688 07/199,752 7/25/89 
4,850,399 07/163,619 7/25/89 4,850,690 07/226,791 7125/89 
4,850,401 06/179,437 7/25/89 4,850,700 07/197,860 7/25/89 
4,850,403 07/186,061 7/25/89 4,850,702 07/216,035 7/25/89 
4,850,405 07/182,396 7/25/89 4,850,713 07/050,249 7/25/89 
4,850,410 06/701 ,345 7/25/89 4,850,715 07/091,826 7/25/89 
4,850,414 07/132,571 7/25/89 4,850,722 07/257,340 7/25/89 
4,850,415 07/047,385 7/25/89 4,850,724 07/170,474 7/25/89 
4,850,419 06/413,835 7/25/89 4,850,729 07/035,386 7125/89 
4,850,435 07/018,274 7/25/89 4,850,735 07/236,050 7/25/89 
4,850,437 07/241,976 7/25/89 4,850,736 07/176,280 7/25/89 
4,850,438 07/246,903 7/25/89 4,850,745 07/207,952 7/25/89 
4,850,442 07/196,211 7/25/89 4,850,748 07/133,519 7/25/89 
4,850,445 07/181,547 7/25/89 4,850,752 07/151,503 7/25/89 
4,850,448 07/104,766 7/25/89 4,850,754 07/103,957 7/25/89 
4,850,451 07/136,936 7/25/89 4,850,758 07/271,430 7/25/89 
4,850,453 07/270,517 7/25/89 4,850,763 07/252,889 7/25/89 
4,850,456 07/304, 196 7/25/89 4,850,775 07/186,389 7/25/89 
4,850,458 07/272,027 7/25/89 4,850,784 07/144,961 7/25/89 
4,850,460 07/176,640 7/25/89 4,850,786 07/163,233 7/25/89 
4,850,471 07/189,948 7/25/89 4,850,793 07/107,735 7/25/89 
4,850,472 07/157,924 7125/89 4,850,798 07/276,480 7/25/89 
4,850,478 07/161,446 7/25/89 4,850,804 07/206,946 7/25/89 
4,850,481 07/299,071 7/25/89 4,850,813 07/164,036 7/25/89 
4,850,483 07/060,643 7/25/89 4,850,816 07/214,116 7/25/89 
4,850,486 07/259,030 7/25/89 4,850,823 07/135,157 7/25/89 
4,850,490 07/162,527 7/25/89 4,850,843 07/230,336 7/25/89 
4,850,495 07/179,336 7/25/89 4,850,844 07/095,753 7/25/89 
4,850,496 07/009,461 7/25/89 4,850,854 07/103,663 7/25/89 
4,850,502 06/904,349 7/25/89 4,850,861 07/235,681 7/25/89 
4,850,506 07/160,005 7/25/89 4,850,863 07/194,161 7/25/89 
4,850,507 07/197,625 7/25/89 4,850,866 07/202,487 7/25/89 
4,850,508 07/215,292 7/25/89 4,850,869 06/911,917 7125/89 
4,850,509 07/025,816 7/25/89 4,850,874 07/003,065 7/25/89 
4,850,513 07/079,936 7/25/89 4,850,876 07/096,017 7/25/89 
4,850,516 07/298,318 7/25/89 4,850,878 06/777,186 7/25/89 
4,850,522 07/208,236 7/25/89 4,850,882 07/138,832 7125/89 
4,850,524 07/163,363 7/25/89 4,850,896 07/200,866 7125/89 
4,850,525 07/166,655 7125/89 4,850,898 06/756,477 7/25/89 
4,850,530 07/133,403 7/25/89 4,850,899 07/208,463 7/25/89 
4,850,538 07/109,920 7/25/89 4,850,909 07/100,421 7/25/89 
4,850,541 07/088,926 7/25/89 4,850,914 07/034,648 7/25/89 
4,850,544 07/125,247 7/25/89 4,850,916 07/021,679 7125/89 
4,850,546 06/710,475 7/25/89 4,850,917 07/083,566 7/25/89 
4,850,555 06/563,956 7/25/89 4,850,924 07/197,267 7/25/89 
4,850,579 06/942,481 7/25/89 4,850,926 07/183,720 7125/89 
4,850,583 07/152,255 7/25/89 4,850,928 07/033,282 7125/89 
4,850,587 07/284,550 7/25/89 4,850,929 07/139,917 7/25/89 
4,850,590 07/219,573 7/25/89 4,850,930 07/006,429 7/25/89 
4,850,592 07/178,308 7/25/89 4,850,933 07/099,278 7125/89 
4,850,594 07/087,638 7/25/89 4,850,940 07/282,970 7/25/89 
4,850,598 07/189,796 7125/89 4,850,942 07/121,920 7/25/89 
4,850,600 07/127,801 7/25/89 4,850,944 07/181,933 7/25/89 
4,850,601 07/025,716 7/25/89 4,850,945 07/177,509 7/25/89 
4,850,608 07/184,208 7/25/89 4,850,948 07/251,852 7/25/89 
4,850,609 06/945,572 7/25/89 4,850,949 07/077,898 7/25/89 
4,850,610 07/070,385 7/25/89 4,850,959 07/227,296 7/25/89 
4,850,614 07/000, 193 7/25/89 4,850,977 07/149,419 7/25/89 
4,850,615 06/806,965 7/25/89 4,850,979 07/146,130 7/25/89 
4,850,617 07/132,979 7/25/89 4,850,983 07/149,462 7/25/89 
4,850,622 - 07/108,964 7/25/89 4,850,984 07/003,882 7/25/89 
4,850,623 06/609,371 7125/89 4,850,989 07/225,094 7/25/89 
4,850,624 07/141,086 7/25/89 4,850,994 07/067,451 7125/89 
4,850,628 07/161,757 7/25/89 4,851,001 07/141,553 7/25/89 
4,850,631 07/053,010 7/25/89 4,851,002 07/091,590 7/25/89 
4,850,634 07/074,771 7/25/89 4,851,016 07/287,914 7/25/89 
4,850,635 07/154,029 7/25/89 4,851,023 07/082,151 7/25/89 
4,850,637 07/171,558 7/25/89 4,851,029 06/897,249 7/25/89 
4,850,641 07/229,427 7/25/89 4,851,030 06/939,427 7125/89 
4,850,642 06/757,915 7/25/89 4,851,034 06/872,216 7/25/89 
4,850,643 07/164,888 7/25/89 4,851,035 06/858,444 7/25/89 
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4,851,477 07/031,930 7/25/89 

4,851,041 07/053,267 7/25/89 4,851,483 07/101,047 7/25/89 
4,851,042 07/220,515 7/25/89 = 4,851,489 06/818,582 7125/89 
4,851,044 07/055,964 7/25/89 4,851,492 07/160,046 7/25/89 
4,851,063 06/88 1,503 7/25/89 4,851,494 07/219,028 7/25/89 
4,851,064 07/209,094 7/25/89 = 4,851,496 07/240,517 7/25/89 
4,851,065 06/937,454 7/25/89 = 4,851,509 07/151,579 7/25/89 
4,851,066 06/562,547 7/25/89 = 4,851,518 06/812,148 7/25/89 
4,851,071 07/223,124 7/25/89 = 4,851,522 07/210,132 7/25/89 
4,851,072 06/926,744 7/25/89 = 4,851,528 06/900,695 7/25/89 
4,851,081 07/213,909 7/25/89 = 4,851,538 06/870,863 7/25/89 
4,851,084 07/213,528 7/25/89 = 4,851,544 07/221,386 7/25/89 
4,851,089 07/167,751 7/25/89 = 4,851,545 07/057,467 7/25/89 
4,851,099 07/112,892 7/25/89 = 4,851,546 07/266,261 7/25/89 
4,851,112 06/868,859 7/25/89 = 4,851,550 07/099,287 7/25/89 
4,851,118 07/189,911 7/25/89 = 4,851,552 06/690,222 7/25/89 
* 4,851,127 06/674,541 7/25/89 = 4,851,555 06/664,728 7/25/89 
4,851,134 07/166,092 7/25/89 = 4,851,556 07/163,239 7/25/89 
4,851,135 07/171,782 7/25/89 = 4,851,557 06/875,738 7/25/89 
4,851,137 07/190,210 7/25/89 = 4,851,562 07/120,931 7/25/89 
4,851,140 07/160,873 7/25/89 = 4,851,563 06/905 ,476 7/25/89 
4,851,151 07/190,928 7/25/89 = 4,851,579 07/035,551 7/25/89 
4,851,152 07/242,588 7/25/89 = 4,851,587 07/200,336 7/25/89 
4,851,157 06/941 ,668 7/25/89 = 4,851,597 06/637,895 7/25/89 
4,851,160 07/090,888 7/25/89 = 4,851,599 07/210,962 7/25/89 
4,851,162 07/163,525 7/25/89 4,851,606 07/185,751 7/25/89 
4,851,163 07/267,483 7/25/89 4,851,608 07/047,893 7/25/89 
4,851,182 07/097,239 7/25/89 = 4,851,609 07/192,141 7/25/89 
4,851,189 07/233,244 7/25/89 4,851,611 07/041,151 7/25/89 
4,851,190 07/078,396 7/25/89 = 4,851,617 07/130,443 7/25/89 
4,851,194 07/268,643 7/25/89 = 4,851,627 07/219,852 7/25/89 
4,851,196 07/006,141 7/25/89 = 4,851,636 07/095,427 7/25/89 
4,851,197 07/007,526 7/25/89 4,851,645 07/153,071 7/25/89 
4,851,200 07/140,362 7/25/89 4,851,649 07/215,363 7/25/89 
4,851,201 07/073,980 7/25/89 = 4,851,650 06/745,085 7/25/89 
4,851,225 07/034,703 7/25/89 = 4,851,666 06/585,579 7/25/89 
4,851,233 06/915,482 7/25/89 = 4,851,672 06/642,396 7/25/89 
4,851,234 07/185,712 7/25/89 4,851,673 07/228,018 7/25/89 
4,851,235 06/940,993 7/25/89 = 4,851,703 07/183,789 7/25/89 
4,851,236 07/124,110 7/25/89 = 4,851,709 07/096,345 7/25/89 
4,851,237 06/942,680 7/25/89 = 4,851,729 07/205,509 7/25/89 
4,851,247 07/187,736 7/25/89 = 4,851,733 07/124,424 7/25/89 
4,851,261 07/178,522 7/25/89 = 4,851,734 07/123,150 7/25/89 
4,851,265 07/136,310 7/25/89 = 4,851,740 07/151,311 7/25/89 
4,851,269 07/167,731 7/25/89 4,851,748 06/932,991 7/25/89 
4,851,275 07/142,448 7/25/89 = 4,851,757 07/120,849 7/25/89 
4,851,277 07/125,708 7/25/89 = 4,851,769 07/179,812 7/25/89 
4,851,286 07/284,776 7/25/89 = 4,851,772 07/176,841 7/25/89 
4,851,299 07/221,766 7/25/89 = 4,851,784 07/168,311 7/25/89 
4,851,301 07/155,466 7/25/89 = 4,851,809 07/268,032 7/25/89 
4,851,303 06/935,289 7/25/89 4,851,811 07/075,946 7/25/89 
4,851,305 07/157,688 7/25/89 = 4,851,815 07/159,132 7/25/89 
4,851,323 07/013,944 7/25/89 = 4,851,816 07/018,335 7/25/89 
4,851,338 07/017,633 7/25/89 = 4,851,822 06/945,225 7/25/89 
4,851,350 07/021,402 7/25/89 = 4,851,823 07/147,395 7/25/89 
4,851,355 07/065,818 7/25/89 4,851,830 07/110,514 7/25/89 
4,851,374 07/056,082 7/25/89 = 4,851,835 07/091,507 7/25/89 
4,851,381 07/106,565 7/25/89 = 4,851,843 07/244,597 7/25/89 
4,851,384 06/858,695 7/25/89 = 4,851,850 06/652,982 7/25/89 
4,851,392 07/161,505 7/25/89 4,851,851 07/088,847 7/25/89 
4,851,396 07/050,487 7/25/89 4,851,858 06/693,616 7/25/89 
4,851,399 07/078,716 7/25/89 = 4,851,860 07/029,977 7/25/89 
4,851,406 06/904,092 7/25/89 = 4,851,870 07/184,092 7/25/89 
4,851,408 07/130,909 7/25/89 = 4,851,871 07/161,391 7/25/89 
4,851,420 07/116,807 7/25/89 4,851,878 07/155,510 7/25/89 
4,851,424 07/053,913 7/25/89 = 4,851,900 07/099,530 7/25/89 
4,851,426 06/8 10,393 7/25/89 = 4,851,907 07/178,704 7/25/89 
4,851,427 06/919,275 7/25/89 4,851,908 07/178,741 7/25/89 
4,851,430 06/784,291 7/25/89 = 4,851,915 07/082,628 7/25/89 
4,851,434 06/499,059 7/25/89 = 4,851,924 07/220,171 7/25/89 
4,851,440 07/222,975 7/25/89 4,851,929 07/073,194 7/25/89 
4,851,442 07/188,953 7/25/89 4,851,934 07/095,953 7/25/89 
4,851,450 07/113,633 7/25/89 4,851,941 07/019,937 7/25/89 
4,851,453 07/305,826 7/25/89 = 4,851,946 07/261,885 7/25/89 
4,851,455 07/274,612 7/25/89 4,851,949 07/205,695 7/25/89 
4,851,458 07/095,148 7/25/89 = 4,851,961 07/270,773 7/25/89 
4,851,464 06/902,936 7/25/89 = 4,851,965 07/198,631 7/25/89 
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4,852,367 07/285,704 8/01/89 
4,851,970 07/203,491 7/25/89 = 4,852,370 07/239,723 8/01/89 
4,851,971 07/208,873 7/25/89 = 4,852,371 07/162,648 8/01/89 
4,851,972 07/048, 162 7/25/89 = 4,852,372 07/282,691 8/01/89 
4,851,981 07/248,786 7/25/89 == 4,852,379 07/219,232 8/01/89 
4,851,985 06/723,409 7/25/89 = 4,852,388 07/214,299 8/01/89 
4,851,993 07/041,046 7/25/89 = 4,852,392 07/231,867 8/01/89 
4,851,998 07/057 ,547 7/25/89 4,852,407 07/200,764 8/01/89 
4,852,005 07/035,8t8 7/25/89 = 4,852,412 07/102,873 8/01/89 
4,852,008 07/152,710 7/25/89 = 4,852,417 07/168,267 8/01/89 
4,852,043 07/052,649 7/25/89 = 4,852,421 07/198,243 8/01/89 
4,852,047 07/038,876 7/25/89 = 4,852,422 06/633,006 8/01/89 
4,852,048 06/808,392 7/25/89 = 4,852,427 06/445,748 8/01/89 
4,852,063 07/255,237 7/25/89 = 4,852,432 07/107,462 8/01/89 
4,852,065 06/736,866 7/25/89 = 4,852,446 07/298,690 8/01/89 
4,852,071 07/124,637 7/25/89 4,852,456 07/262,660 8/01/89 
4,852,085 06/859,287 7/25/89 4,852,464 07/155,722 8/01/89 
4,852,106 07/155,999 7/25/89 = 4,852,465 07/151,839 8/01/89 
4,852,107 07/043,383 7/25/89 = 4,852,477 07/232,065 8/01/89 
4,852,109 07/278,997 7/25/89 4,852,478 07/030,627 8/01/89 
4,852,115 07/038,629 7/25/89 = 4,852,480 07/294,993 8/01/89 
4,852,129 06/888,453 7/25/89 = 4,852,481 07/219,494 8/01/89 
4,852,135 07/116,531 7/25/89 4,852,494 07/28 1,886 8/01/89 
4,852,139 06/803,260 7/25/89 = 4,852,498 07/325,567 8/01/89 
4,852,142 07/190,592 7/25/89 = 4,852,506 07/197,665 8/01/89 
4,852,146 07/058,038 7/25/89 = 4,852,508 07/229,758 8/01/89 
4,852,147 07/177,271 7/25/89 = 4,852,511 07/162,068 8/01/89 
4,852,153 07/230,958 7/25/89 = 4,852,514 07/085,000 8/01/89 
4,852,163 07/08 1,462 7/25/89 = 4,852,519 07/084,381 8/01/89 
4,852,166 07/115,477 7/25/89 = 4,852,521 07/034,925 8/01/89 
4,852,182 06/731,018 7/25/89 = 4,852,529 07/156,916 8/01/89 
4,852,188 07/167,848 8/01/89 = 4,852,530 07/298,579 8/01/89 
4,852,191 07/194,880 8/01/89 = 4,852,534 07/209,298 8/01/89 
4,852,202 07/222,203 8/01/89 = 4,852,541 07/224,041 8/01/89 
4,852,204 07/112,531 8/01/89 = 4,852,543 07/242,824 8/01/89 
4,852,212 07/104,803 8/01/89 = 4,852,545 07/173,592 8/01/89 
4,852,213 07/106,595 8/01/89 = 4,852,547 07/279,253 8/01/89 
4,852,219 07/055,888 8/01/89 = 4,852,549 07/039,503 8/01/89 
4,852,220 07/239,643 8/01/89 = 4,852,555 07/128,016 8/01/89 
4,852,222 07/190,151 8/01/89 = 4,852,559 07/184,312 8/01/89 
4,852,223 07/323,683 8/01/89 = 4,852,562 07/158,650 8/01/89 
4,852,224 07/155,315 8/01/89 4,852,566 07/214,808 8/01/89 
4,852,230 07/177,253 8/01/89 = 4,852,567 07/146,341 8/01/89 
4,852,234 07/153,275 8/01/89 = 4,852,572 07/168,089 8/01/89 
4,852,235 07/234,630 8/01/89 = 4,852,574 07/296,402 8/01/89 
4,852,236 07/217,466 8/01/89 = 4,852,584 07/256,598 8/01/89 
4,852,242 07/172,611 8/01/89 = 4,852,587 07/145,398 8/01/89 
4,852,248 07/147,360 8/01/89 = 4,852,588 07/167,985 8/01/89 
4,852,253 07/210,983 8/01/89 = 4,852,590 07/215,993 8/01/89 
4,852,260 07/185,003 8/01/89 = 4,852,591 07/069,664 101/89 
4,852,261 07/165,522 8/01/89 = 4,852,593 07/030,355 8/01/89 
4,852,270 07/119,844 8/01/89 = 4,852,596 07/217,124 8/01/89 
4,852,277 07/145,107 8/01/89 = 4,852,599 07/184,812 8/01/89 
4,852,280 07/296,918 8/01/89 = 4,852,606 07/099,397 8/01/89 
4,852,281 07/158,840 8/01/89 4,852,609 07/266,875 8/01/89 
4,852,282 07/065,583 8/01/89 = 4,852,613 07/217,673 8/01/89 
4,852,287 07/250,665 8/01/89 4,852,616 07/029,390 8/01/89 
4,852,288 07/254,850 8/01/89 4,852,618 07/175,048 8/01/89 
4,852,289 07/119,562 8/01/89 = 4,852,624 07/097,673 8/01/89 
4,852,292 07/225,731 8/01/89 4,852,639 07/181 ,067 8/01/89 
4,852,295 07/297,454 8/01/89 = 4,852,641 07/161,720 8/01/89 
4,852,297 07/065,402 8/01/89 4,852,642 07/118,209 8/01/89 
4,852,298 07/158,638 8/01/89 4,852,643 07/155,304 8/01/89 
4,852,299 07/119,401 8/01/89 4,852,650 07/138,173 8/01/89 
4,852,307 07/208,690 8/01/89 = 4,852,651 07/275,248 8/01/89 
4,852,309 07/203,905 8/01/89 = 4,852,652 07/197,929 8/01/89 
4,852,315 07/288,551 8/01/89 = 4,852,659 07/016,085 8/01/89 
4,852,316 07/120,342 8/01/89 4,852,673 07/225,837 8/01/89 
4,852,336 07/129,787 8/01/89 4,852,679 07/102,918 8/01/89 
4,852,337 07/090,855 8/01/89 4,852,685 07/200,621 8/01/89 
4,852,338 07/142,804 8/01/89 = 4,852,687 07/314,882 8/01/89 
4,852,340 07/156,782 8/01/89 = 4,852,689 07/120,407 8/01/89 
4,852,343 07/265,911 8/01/89 4,852,690 07/280,417 8/01/89 
4,852,350 07/147,508 8/01/89 = 4,852,694 07/183,088 8/01/89 
4,852,351 07/143,043 8/01/89 = 4,852,695 06/785,804 8/01/89 
4,852,352 07/021,979 8/01/89 = 4,852,705 07/223,165 8/01/89 
4,852,354 07/210,356 8/01/89 4,852,708 07/173,180 8/01/89 





APRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 219 


Patent Number Serial Number Issue Date 4,852,944 07/048 ,764 8/01/89 

4,852,947 07/123,i140 8/01/89 
4,852,709 07/174,437 8/01/89 4,852,948 06/588,499 8/01/89 
4,852,713 07/055,076 8/01/89 4,852,949 07/102,130 8/01/89 
4,852,715 07/122,258 8/01/89 4,852,951 06/945,559 8/01/89 
4,852,725 07/232,941 8/01/89 4,852,962 06/411,928 8/01/89 
4,852,729 07/162,559 8/01/89 4,852,966 07/169,380 8/01/89 
4,852,737 07/274,580 8/01/89 4,852,970 07/146,302 8/01/89 
4,852,739 07/227,778 8/01/89 4,852,971 07/146,488 8/01/89 
4,852,741 07/199,447 8/01/89 4,852,973 06/915,187 8/01/89 
4,852,742 07/281,533 8/01/89 4,852,986 07/194,871 8/01/89 
4,852,745 07/182,914 8/01/89 4,852,987 07/105,294 8/01/89 
4,852,748 07/158,414 8/01/89 4,852,990 07/088,683 8/01/89 
4,852,750 07/136,294 8/01/89 4,852,991 07/163,443 8/01/89 
4,852,754 07/160,628 8/01/89 4,853,000 07/125,115 8/01/89 
4,852,756 07/152,433 8/01/89 4,853,001 07/127,352 8/01/89 
4,852,757 07/184,367 8/01/89 4,853,001 07/053,132 8/08/89 
4,852,759 07/162,882 8/01/89 4,853,005 07/048,452 8/01/89 
4,852,764 07/235,387 8/01/89 4,853,007 07/236,708 8/01/89 
4,852,765 07/243,368 8/01/89 4,853,025 07/156,007 8/01/89 
4,852,768 07/171,662 8/01/89 4,853,027 07/003,233 8/01/89 
4,852,777 07/170,763 8/01/89 4,853,029 07/132,278 8/01/89 
4,852,778 07/161,290 8/01/89 4,853,041 07/283,216 8/01/89 
4,852,779 07/156,451 8/01/89 4,853,042 07/067,242 8/01/89 
4,852,781 07/121,917 8/01/89 4,853,064 07/069,068 8/01/89 
4,852,782 7/005 ,673 8/01/89 4,853,067 07/213,627 8/01/89 
4,852,784 07/301,137 8/01/89 4,853,084 07/023,994 8/01/89 
4,852,786 07/134,626 8/01/89 4,853,087 07/209,844 8/01/89 
4,852,787 07/125,669 8/01/89 4,853,093 07/114,771 8/01/89 
4,852,797 07/116,342 8/01/89 4,853,094 07/167,753 8/01/89 
4,852,799 07/254,616 8/01/89 4,853,103 07/179,727 8/01/89 
4,852,802 07/229,555 8/01/89 4,853,113 07/219,633 8/01/89 
4,852,803 07/124,825 8/01/89 4,853,133 07/132,951 8/01/89 
4,852,806 07/132,959 8/01/89 4,853,137 07/050,298 8/01/89 
4,852,807 07/173,924 8/01/89 4,853,138 07/081,824 8/01/89 
4,852,809 07/106,492 8/01/89 4,853,145 07/136,048 8/01/89 
4,852,812 07/148,908 8/01/89 4,853,147 07/121,182 8/01/89 
4,852,822 07/164,444 8/01/89 4,853,150 07/133,635 8/01/89 
4,852,823 07/269,562 8/01/89 4,853,151 07/112,356 8/01/89 
4,852,828 07/135,269 8/01/89 4,853,154 07/077,826 8/01/89 
4,852,829 07/095,636 8/01/89 4,853,155 07/077 ,424 8/01/89 
4,852,832 07/239,053 8/01/89 4,853,160 07/262,730 8/01/89 
4,852,833 07/221,655 8/01/89 4,853,166 07/159,593 8/01/89 
4,852,835 07/206,473 8/01/89 4,853,167 07/164,125 8/01/89 
4,852,836 07/112,347 8/01/89 4,853,173 07/078,907 8/01/89 
4,852,841 07/256,843 8/01/89 4,853,183 07/090,657 8/01/89 
4,852,847 07/084,611 8/01/89 4,853,189 07/006,084 8/01/89 
4,852,848 07/312,390 8/01/89 4,853,205 07/025,252 8/01/89 
4,852,850 07/049,364 8/01/89 4,853,208 07/170,543 8/01/89 
4,852,857 07/261,584 8/01/89 4,853,222 07/076,351 8/01/89 
4,852,862 07/219,749 8/01/89 4,853,226 07/105,887 8/01/89 
4,852,863 07/207,477 8/01/89 4,853,239 07/240,634 8/01/89 
4,852,864 07/246,506 8/01/89 4,853,245 07/131,686 8/01/89 
4,852,865 07/106,376 8/01/89 4,853,258 07/068,189 8/01/89 
4,852,866 07/148,033 8/01/89 4,853,259 07/142,384 8/01/89 
4,852,871 07/279,433 8/01/89 4,853,267 06/578,651 8/01/89 
4,852,874 07/229,220 8/01/89 4,853,268 07/232,470 8/01/89 
4,852,876 07/239,531 8/01/89 4,853,273 07/136,746 8/01/89 
4,852,877 07/211,654 8/01/89 4,853,275 06/924,194 8/01/89 
4,852,878 07/130,409 8/01/89 4,853,276 07/074,283 8/01/89 
4,852,882 07/209,326 8/01/89 4,853,278 07/202,277 8/01/89 
4,852,885 07/108,013 8/01/89 4,853,283 07/154,972 8/01/89 
4,852,887 07/206,361 8/01/89 4,853,292 07/185,754 8/01/89 
4,852,889 07/227,828 8/01/89 4,853,302 07/287,651 8/01/89 
4,852,892 06/638,377 8/01/89 4,853,303 07/192,955 8/01/89 
4,852,894 07/150,909 8/01/89 4,853,346 07/140,072 8/01/89 
4,852,895 07/181,674 8/01/89 4,853,353 07/148,726 8/01/89 
4,852,900 07/194,038 8/01/89 4,853,358 06/899,346 8/01/89 
4,852,912 07/155,887 8/01/89 4,853,364 07/152,685 8/01/89 
4,852,915 07/176,266 8/01/89 4,853,376 06/920,022 8/01/89 
4,852,921 07/189,791 8/01/89 4,853,379 06/918,978 8/01/89 
4,852,924 07/245,454 8/01/89 4,853,380 07/054,883 8/01/89 
4,852,927 07/183,186 8/01/89 4,853,381 06/919,122 8/01/89 
4,852,933 07/132,767 8/01/89 4,853,384 07/167,929 8/01/89 
4,852,935 07/155,824 8/01/89 4,853,393 07/139,407 8/01/89 
4,852,938 07/204,696 8/01/89 4,853,394 06/926,427 8/01/89 
4,852,942 07/241,320 8/01/89 4,853,399 06/931,289 8/01/89 
4,852,943 07/167,002 8/01/89 4,853,400 07/194,330 8/01/89 
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4,853,405 07/144,330 8/01/89 = 4,853,854 06/813,401 8/01/89 
4,853,411 07/131,681 8/01/89 = 4,853,856 06/803,531 8/01/89 
4,853,418 07/229,491 8/01/89 == 4,853,863 07/039,172 8/01/89 
4,853,421 07/320,683 8/01/89 == 4,853,879 07/033,656 8/01/89 
07/140,914 8/01/89 4,853,900 07/111,844 8/01/89 
06/700,587 8/01/89 4,853,905 07/152,513 8/01/89 
07/076,865 8/01/89 = 4,853,912 07/131,327 8/01/89 
07/242,248 8/01/89 = 4,853,927 07/130,820 8/01/89 
06/911,364 8/01/89 = 4,853,942 07/081,838 8/01/89 
07/087,574 8/01/89 4,853,948 07/202,816 8/01/89 
07/097,900 8/01/89 = 4,853,951 07/133,700 8/01/89 
07/146,108 8/01/89 07/042,690 8/01/89 
06/497,611 8/01/89 07/142,671 8/01/89 
07/250,073 8/01/89 07/152,742 8/01/89 
07/217,229 8/01/89 07/114,047 8/01/89 
07/068,080 8/01/89 06/902,409 8/08/89 
07/195,835 8/01/89 07/095,909 8/08/89 
06/92 1,268 8/01/89 ; 07/159,097 8/08/89 
07/174,460 8/01/89 07/252,145 8/08/89 
07/195,680 8/01/89 07/204,112 8/08/89 
07/138,171 8/01/89 07/221,414 8/08/89 
07/167,913 8/01/89 07/379,076 8/08/89 
07/012,247 8/01/89 07/123,599 8/08/89 
07/166,932 8/01/89 07/124,908 8/08/89 
07/092,091 8/01/89 07/111,415 8/08/89 
07/224,108 8/01/89 07/163,276 8/08/89 
07/059,323 8/01/89 07/194,383 8/08/89 
07/043,962 8/01/89 07/128,105 8/08/89 
07/120,037 8/01/89 07/190,046 8/08/89 
07/115,499 8/01/89 07/212,321 8/08/89 
07/115,840 8/01/89 06/885,466 8/08/89 
06/693, 107 8/01/89 07/165,051 8/08/89 
07/128,228 8/01/89 07/198,603 8/08/89 
07/130,087 8/01/89 07/143,737 8/08/89 
07/153,935 8/01/89 07/215,692 8/08/89 
07/147,882 8/01/89 07/215,606 8/08/89 
07/156,376 8/01/89 07/267,942 8/08/89 
07/158,524 8/01/89 07/253,079 8/08/89 
07/168,849 8/01/89 07/232,220 8/08/89 
07/094,464 8/01/89 07/178,094 8/08/89 
07/152,366 8/01/89 07/219,450 8/08/89 
07/114,467 8/01/89 07/164,109 8/08/89 
07/053,367 8/01/89 07/120,865 8/08/89 
07/225,528 8/01/89 07/097,140 8/08/89 
07/217,107 8/01/89 07/119,841 8/08/89 
07/213,669 8/01/89 07/192,204 8/08/89 
07/172,327 8/01/89 +854, 07/214,898 8/08/89 
07/176,424 8/01/89 07/149,382 8/08/89 
07/142,979 8/01/89 07/245,969 8/08/89 
07/132,718 8/01/89 07/167,026 8/08/89 
07/144,374 8/01/89 07/132,181 8/08/89 
07/066,895 8/01/89 07/115,599 8/08/89 
07/047,118 8/01/89 07/143,792 8/08/89 
07/080,536 8/01/89 1854, 07/171,691 8/08/89 
06/906,367 8/01/89 , 06/839,627 8/08/89 
06/528,458 8/01/89 06/860,918 8/08/89 
07/231,205 8/01/89 07/250,768 8/08/89 
07/206,707 8/01/89 07/029,555 8/08/89 
07/262,091 8/01/89 07/086,385 8/08/89 
06/882,363 8/01/89 07/140,868 8/08/89 
07/021,938 8/01/89 07/121,096 8/08/89 
07/162,646 8/01/89 07/188,978 8/08/89 
07/176,540 8/01/89 07/259,760 8/08/89 
07/154,881 8/01/89 ,854, 07/231,938 8/08/89 
07/197,353 8/01/89 07/212,563 8/08/89 
07/190,371 8/01/89 07/191,381 8/08/89 
07/121,701 8/01/89 07/124,533 8/08/89 
07/082,639 8/01/89 07/163,360 8/08/89 
06/806,770 8/01/89 07/161,859 8/08/89 
07/211,541 8/01/89 07/207,749 8/08/89 
07/199,710 8/01/89 07/267,532 8/08/89 
07/147,883 8/01/89 07/189,347 8/08/89 
07/291,520 8/01/89 07/151,709 8/08/89 
07/084,412 8/01/89 07/089,401 8/08/89 
07/229,915 8/01/89 07/257,370 8/08/89 
4,853,838 07/165,215 8/01/89 = 4,854,221 06/517,726 8/08/89 
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4,854,525 07/052,761 8/08/89 
4,854,225 07/177,051 8/08/89 = 4,854,530 07/279,450 8/08/89 
4,854,237 07/03 1,687 8/08/89 = 4,854,537 07/179,307 8/08/89 
4,854,238 07/192,455 8/08/89 = 4,854,543 07/060,037 8/08/89 
4,854,245 07/122,137 8/08/89 = 4,854,547 07/088,809 8/08/89 
4,854,246 07/032,790 8/08/89 4,854,549 07/051,513 8/08/89 
4,854,247 07/110,374 8/08/89 4,854,550 07/118,427 8/08/89 
4,854,250 07/002,628 8/08/89 = 4,854,553 07/201,838 8/08/89 
4,854,257 07/182,405 8/08/89 4,854,558 07/216,224 8/08/89 
4,854,258 06/707,369 8/08/89 = 4,854,559 07/107,072 8/08/89 
4,854,260 07/174,767 8/08/89 4,854,566 07/144,236 8/08/89 
4,854,261 07/177,596 8/08/89 4,854,568 07/196,504 8/08/89 
4,854,268 07/205,657 8/08/89 = 4,854,573 07/151,933 8/08/89 
4,854,274 07/161,111 8/08/89 4,854,577 07/163,949 8/08/89 
4,854,279 07/265,022 8/08/89 4,854,579 07/233,070 8/08/89 
4,854,284 07/179,988 8/08/89 4,854,584 07/227,068 8/08/89 
4,854,289 07/130,701 8/08/89 = 4,854,592 07/249,410 8/08/89 
4,854,290 07/100,924 8/08/89 = 4,854,594 07/230,051 8/08/89 
4,854,292 07/173,676 8/08/89 4,854,595 07/093,053 8/08/89 
4,854,299 06/612,580 8/08/89 4,854,596 07/130,316 8/08/89 
4,854,308 07/138,805 8/08/89 4,854,598 07/278,474 8/08/89 
4,854,310 07/201,630 8/08/89 4,854,604 07/196,050 8/08/89 
4,854,313 06/887,177 8/08/89 4,854,607 07/244,383 8/08/89 
4,854,318 07/135,146 8/08/89 = 4,854,611 07/100,467 8/08/89 
4,854,319 07/123,306 8/08/89 4,854,616 07/098,577 8/08/89 
4,854,322 07/098,400 8/08/89 = 4,854,618 07/066,832 8/08/89 
4,854,323 07/201,552 8/08/89 4,854,622 07/226,514 8/08/89 
4,854,328 07/029,140 8/08/89 = 4,854,623 07/150,048 8/08/89 
4,854,329 07/075,955 8/08/89 4,854,624 07/176,938 8/08/89 
4,854,334 07/122,932 8/08/89 = 4,854,625 07/192,550 8/08/89 
4,854,335 07/159,550 8/08/89 4,854,626 07/148,664 8/08/89 
4,854,340 07/191,889 8/08/89 = 4,854,627 07/087 ,647 8/08/89 
4,854,349 07/043,329 8/08/89 4,854,632 07/047,297 8/08/89 
4,854,350 07/083,784 8/08/89 4,854,633 07/178,187 8/08/89 
4,854,356 07/072,468 8/08/89 = 4,854,637 07/118,536 8/08/89 
4,854,359 06/814,451 8/08/89 = 4,854,641 07/300,398 8/08/89 
4,854,364 07/147,290 8/08/89 4,854,643 07/233,868 8/08/89 
4,854,368 07/290,522 8/08/89 = 4,854,644 07/192,509 8/08/89 
4,854,369 07/303,976 8/08/89 4,854,646 07/131,503 8/08/89 
4,854,381 07/180,335 8/08/89 4,854,650 07/177,230 8/08/89 
4,854,382 07/127,482 8/08/89 4,854,651 07/069,849 8/08/89 
4,854,385 07/186,528 8/08/89 4,854,654 07/064,945 8/08/89 
4,854,392 07/174,256 8/08/89 4,854,656 07/186,308 8/08/89 
4,854,393 07/128,166 8/08/89 4,854,657 07/177,924 8/08/89 
4,854,397 07/244,770 8/08/89 4,854,666 07/148,985 8/08/89 
4,854,415 07/163,554 8/08/89 = 4,854,667 07/261 ,867 8/08/89 
4,854,420 07/271,535 8/08/89 4,854,669 07/211,218 8/08/89 
4,854,425 06/808,283 8/08/89 4,854,676 07/183,077 . 8/08/89 
4,854,430 07/163,085 8/08/89 4,854,690 07/160,830 8/08/89 
4,854,436 07/139,200 8/08/89 = 4,854,696 07/026,417 8/08/89 
4,854,442 07/173,078 8/08/89 4,854,707 07/213,502 8/08/89 
4,854,443 07/269,574 8/08/89 4,854,708 07/123,671 8/08/89 
4,854,449 07/225,739 8/08/89 4,854,716 07/191,389 8/08/89 
4,854,451 07/229,159 8/08/89 = 4,854,718 07/204,517 8/08/89 
4,854,452 07/113,237 8/08/89 4,854,720 06/514,322 8/08/89 
4,854,464 07/137,254 8/08/89 4,854,721 06/843,784 8/08/89 
4,854,465 07/048,417 8/08/89 4,854,723 07/122,711 8/08/89 
4,854,468 07/038,220 8/08/89 4,854,731 07/080,890 8/08/89 
4,854,470 07/245,043 8/08/89 4,854,732 07/108,953 8/08/89 
4,854,474 07/247,686 8/08/89 4,854,740 07/219,187 8/08/89 
4,854,479 07/232,685 8/08/89 4,854,744 07/194,997 8/08/89 
4,854,480 07/140,711 8/08/89 4,854,752 07/233,838 8/08/89 
4,854,482 07/159,325 8/08/89 4,854,754 07/007,792 8/08/89 
4,854,483 07/167,365 8/08/89 = 4,854,758 07/253,901 8/08/89 
4,854,485 07/118,406 8/08/89 4,854,761 07/163,622 8/08/89 
4,854,490 07/167,521 8/08/89 4,854,763 07/192,295 8/08/89 
4,854,492 07/257,681 8/08/89 = 4,854,770 06/948, 133 8/08/89 
4,854,497 07/271,095 8/08/89 4,854,771 07/191,665 8/08/89 
4,854,500 06/611,875 8/08/89 4,854,772 06/847,180 8/08/89 
4,854,502 07/250,667 8/08/89 = 4,854,777 07/143,536 8/08/89 
4,854,504 07/104,783 8/08/89 4,854,790 07/145,619 8/08/89 
4,854,509 07/169,317 8/08/89 4,854,794 07/003,734 8/08/89 
4,854,510 07/169,855 8/08/89 4,854,796 97/106,081 8/08/89 
4,854,512 07/169,322 8/08/89 4,854,797 07/256,351 8/08/89 
4,854,514 07/170,278 8/08/89 4,854,801 07/142,744 8/08/89 
4,854,519 07/086,943 8/08/89 4,854,803 07/120,871 8/08/89 
4,854,520 07/244,434 8/08/89 4,854,805 07/112,567 8/08/89 
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4,855,142 07/156,639 8/08/89 
4,854,809 07/189,794 8/08/89 4,855,145 06/635,319 8/08/89 
4,854,811 07/058,810 8/08/89 = 4,855,150 07/185,704 8/08/89 
4,854,816 07/061 ,907 8/08/89 = 4,855,158 07/106,666 8/08/89 
4,854,820 07/138,598 8/08/89 4,855,171 07/041,823 8/08/89 
4,854,824 07/150,800 8/08/89 4,855,182 07/103,889 8/08/89 
4,854,830 07/187,516 8/08/89 = 4,855,183 06/932,138 8/08/89 
4,854,834 07/071,396 8/08/89 4,855,190 07/127,640 8/08/89 
4,854,837 07/097,542 8/08/89 = 4,855,198 07/205,714 8/08/89 
4,854,840 07/160,386 8/08/89 = 4,855,200 07/142,360 8/08/89 
4,854,841 07/135,369 8/08/89 = 4,855,216 07/253,664 8/08/89 
4,854,845 07/041,727 8/08/89 = 4,855,227 06/742,469 8/08/89 
4,854,846 07/153,757 8/08/89 4,855,229 06/936,320 8/08/89 
4,854,855 07/169,779 8/08/89 4,855,233 07/030,696 8/08/89 
4,854,861 07/231,893 8/08/89 4,855,234 07/169,832 8/08/89 
4,854,862 07/226,409 8/08/89 = 4,855,236 07/203,640 8/08/89 
4,854,864 07/118,794 8/08/89 4,855,243 06/652,317 8/08/89 
4,854,865 07/118,368 8/08/89 = 4,855,245 07/253,418 8/08/89 
4,854,867 07/149,311 8/08/89 = 4,855,259 06/775,642 8/08/89 
4,854,868 07/094,517 8/08/89 = 4,855,268 07/292,634 8/08/89 
4,854,871 07/123,747 8/08/89 = 4,855,270 07/065,400 8/08/89 
4,854,872 07/100,578 8/08/89 = 4,855,273 07/162,537 8/08/89 
4,854,875 06/932,023 8/08/89 4,855,275 07/157,428 8/08/89 
4,854,876 07/108,240 8/08/89 = 4,855,280 07/184,633 8/08/89 
4,854,877 07/212,178 8/08/89 = 4,855,287 06/903, 137 8/08/89 
4,854,880 07/189,821 8/08/89 = 4,855,300 07/010,782 8/08/89 
4,854,883 07/142,566 8/08/89 = 4,855,306 07/178,668 8/08/89 
4,854,885 07/010,373 8/08/89 == 4,855,309 06/944,323 8/08/89 
4,854,887 07/093,485 8/08/89 4,855,313 07/273,185 8/08/89 
4,854,900 06/814,531 8/08/89 4,855,323 07/223,129 8/08/89 
4,854,904 07/213,268 8/08/89 = 4,855,332 07/306,110 8/08/89 
4,854,907 07/128,022 8/08/89 = 4,855,334 06/740,824 8/08/89 
4,854,908 07/104,778 8/08/89 = 4,855,359 07/145,921 8/08/89 
4,854,911 07/150,225 8/08/89 4,855,364 07/302,521 8/08/89 
4,854,918 07/222,778 8/08/89 = 4,855,373 07/268, 136 8/08/89 
4,854,919 07/192,989 8/08/89 4,855,376 06/933,425 8/08/89 
4,854,921 07/248,174 8/08/89 = 4,855,410 06/883,891 8/08/89 
4,854,925 07/118,236 8/08/89 4,855,416 07/075,644 8/08/89 
4,854,926 07/203,001 8/08/89 4,855,420 07/037,788 8/08/89 
4,854,927 07/058,521 8/08/89 4,855,435 06/715,595 8/08/89 
4,854,932 07/110,289 8/08/89 4,855,439 07/147,423 8/08/89 
4,854,944 07/203,342 8/08/89 = 4,855,443 07/224,573 8/08/89 
4,854,945 07/274,640 8/08/89 4,855,446 06/682,139 8/08/89 
4,854,962 07/155,971 8/08/89 4,855,457 07/135,823 8/08/89 
4,854,964 07/079,726 8/08/89 4,855,460 07/217,338 8/08/89 
4,854,965 07/067,418 8/08/89 = 4,855,462 07/207,839 8/08/89 
4,854,967 06/786,691 8/08/89 = 4,855,465 07/166,784 8/08/89 
4,854,970 06/870,744 8/08/89 4,855,470 07/154,408 8/08/89 
4,854,973 07/28 1,946 8/08/89 4,855,476 07/167,336 8/08/89 
4,854,983 07/099,807 8/08/89 4,855,478 07/128,005 8/08/89 
4,854,994 07/110,126 8/08/89 4,855,479 07/274,097 8/08/89 
4,854,995 07/096,274 8/08/89 = 4,855,480 07/212,856 8/08/89 
4,854,996 07/164,794 8/08/89 4,855,486 07/157,659 8/08/89 
4,855,020 07/144,019 8/08/89 = 4,855,488 07/198,749 8/08/89 
4,855,028 07/270,940 8/08/89 4,855,491 07/185,421 8/08/89 
4,855,036 07/134,813 8/08/89 = 4,855,498 07/158,806 8/08/89 
4,855,039 07/158,191 8/08/89 = 4,855,503 07/041,480 8/08/89 
4,855,043 07/049,798 8/08/89 = 4,855,517 07/098,717 8/08/89 
4,855,044 07/102,375 8/08/89 = 4,855,526 07/134,645 8/08/89 
4,855,046 07/111,394 8/08/89 = 4,855,535 07/144,265 8/08/89 
4,855,049 07/270,677 8/08/89 = 4,855,538 07/104,579 8/08/89 
4,855,059 07/221,149 8/08/89 4,855,539 07/125,750 8/08/89 
4,855,065 07/261,710 8/08/89 = 4,855,563 07/228,699 8/08/89 
4,855,075 07/167,828 8/08/89 4,855,570 07/130,998 8/08/89 
4,855,080 07/203,419 8/08/89 = 4,855,571 07/150,785 8/08/89 
4,855,081 07/203,420 8/08/89 4,855,574 07/153,583 8/08/89 
4,855,085 07/303,502 8/08/89 = 4,855,601 07/114,273 8/08/89 
4,855,092 06/798,895 8/08/89 = 4,855,602 07/175,626 8/08/89 
4,855,093 07/157,980 8/08/89 = 4,855,608 07/061 ,562 8/08/89 
4,855,105 07/092,676 8/08/89 = 4,855,612 07/166,301 8/08/89 
4,855,114 07/252,562 8/08/89 4,855,615 07/062,158 8/08/89 
4,855,117 07/160,973 8/08/89 = 4,855,632 07/046,123 8/08/89 
4,855,118 07/180,812 8/08/89 = 4,855,639 07/190,194 8/08/89 
4,855,125 07/102,315 8/08/89 4,855,647 07/038,202 8/08/89 
4,855,128 07/143,992 8/08/89 4,855,649 07/149,184 8/08/89 
4,855,129 07/117,271 8/08/89 4,855,650 06/936,760 8/08/89 
4,855,131 07/203,910 8/08/89 4,855,668 07/092,716 8/08/89 
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4,856,124 07/153,415 8/15/89 
4,855,675 06/734,891 8/08/89 4,856,126 07/156,994 8/15/89 
4,855,678 06/905,473 8/08/89 4,856,127 07/214,197 8/15/89 
4,855,691 07/082,617 8/08/89 4,856,132 07/215,274 8/15/89 
4,855,704 07/210,649 8/08/89 4,856,134 07/159,707 8/15/89 
4,855,709 06/708,529 8/08/89 4,856,137 07/028,255 8/15/89 
4,855,710 07/214,957 8/08/89 4,856,139 07/304,466 8/15/89 
4,855,711 07/068,192 8/08/89 4,856,144 07/121,313 8/15/89 
4,855,712 07/011,165 8/08/89 4,856,145 07/293,335 8/15/89 
4,855,715 07/121,179 8/08/89 4,856,150 07/198,177 8/15/89 
4,855,719 07/015,175 8/08/89 4,856,154 07/124,256 8/15/89 
4,855,720 07/196,476 8/08/89 4,856,155 07/124,241 8/15/89 
4,855,724 07/028,930 8/08/89 4,856,156 07/176,263 8/15/89 
4,855,728 07/056,128 8/08/89 4,856,170 07/183,825 8/15/89 
4,855,734 07/175,488 8/08/89 4,856,171 07/167,898 8/15/89 
4,855,736 07/202,121 8/08/89 4,856,173 07/159,961 8/15/89 
4,855,737 07/077,831 8/08/89 4,856,178 07/201,401 8/15/89 
4,855,742 07/119,463 8/08/89 4,856,179 07/141,077 8/15/89 
4,855,764 07/138,090 8/08/89 4,856,184 07/202,621 8/15/89 
4,855,768 07/251,031 8/08/89 4,856,191 06/932,035 8/15/89 
4,855,791 07/198,183 8/08/89 4,856,200 07/210,861 8/15/89 
4,855,794 07/194,228 8/08/89 4,856,201 07/013,737 8/15/89 
4,855,797 07/069,685 8/08/89 4,856,202 07/028,581 8/15/89 
4,855,808 07/030,553 8/08/89 4,856,207 07/164,211 8/15/89 
4,855,810 07/056,651 8/08/89 4,856,208 07/153,937 8/15/89 
4,855,813 07/131,992 8/08/89 4,856,212 07/229,712 8/15/89 
4,855,816 07/137,926 8/08/89 4,856,216 07/125,946 8/15/89 
4,855,817 07/074,998 8/08/89 4,856,219 07/285,115 8/15/89 
4,855,821 07/156,032 8/08/89 4,856,221 07/296,030 8/15/89 
4,855,825 07/138,846 8/08/89 4,856,222 07/264,974 8/15/89 
4,855,826 07/203,477 8/08/89 4,856,223 06/797,782 8/15/89 
4,855,835 07/187,223 8/08/89 4,856,224 07/134,961 8/15/89 
4,855,852 07/201,317 8/08/89 4,856,228 07/129,871 8/15/89 
4,855,855 07/058,661 8/08/89 4,856,229 07/197,093 8/15/89 
4,855,865 07/167,960 8/08/89 4,856,232 07/083,999 8/15/89 
4,855,868 07/075,642 8/08/89 4,856,235 07/191,753 8/15/89 
4,855,872 07/084,788 8/08/89 4,856,236 07/143,004 8/15/89 
4,855,881 07/248,648 8/08/89 4,856,237 07/218,811 8/15/89 
4,855,882 07/180,943 8/08/89 4,856,238 07/129,045 8/15/89 
4,855,883 07/123,705 8/08/89 4,856,253 07/214,586 8/15/89 
4,855,893 07/216,814 8/08/89 4,856,254 07/167,570 8/15/89 
4,855,907 07/184,655 8/08/89 4,856,255 07/291,281 8/15/89 
4,855,915 07/025,722 8/08/89 4,856,261 07/118,541 8/15/89 
4,855,919 06/927,822 8/08/89 4,856,262 06/583,342 8/15/89 
4,855,927 07/036,680 8/08/89 4,856,267 07/275,984 8/15/89 
4,855,929 07/105,247 8/08/89 4,856,268 07/218,541 8/15/89 
4,855,932 07/071,085 8/08/89 4,856,269 07/186,114 8/15/89 
4,855,948 07/107,432 8/08/89 4,856,272 07/189,270 8/15/89 
4,855,971 07/069,509 8/08/89 4,856,275 07/126,275 8/15/89 
4,855,973 07/112,831 8/08/89 4,856,288 06/650,178 8/15/89 
4,855,974 07/155,237 8/08/89 4,856,290 07/224,361 8/15/89 
4,855,984 07/087,530 8/08/89 4,856,296 07/217,827 8/15/89 
4,855,989 07/070,425 8/08/89 4,856,302 07/130,113 8/15/89 
4,855,997 07/135,902 8/08/89 4,856,307 07/209,654 8/15/89 
4,856,022 07/253,497 8/08/89 4,856,324 07/171,086 8/15/89 
4,856,028 06/855,678 8/08/89 4,856,336 07/170,998 8/15/89 
4,856,036 07/224,121 8/08/89 4,856,337 07/079,860 8/15/89 
4,856,037 07/073,435 8/08/89 4,856,342 07/170,492 8/15/89 
4,856,044 07/075,048 8/08/89 4,856,343 07/124,638 8/15/89 
4,856,049 07/170,380 8/08/89 4,856,363 07/154,266 8/15/89 
4,856,054 07/141,943 8/08/89 4,856,365 07/070,114 8/15/89 
4,856,059 07/120,067 8/08/89 4,856,370 07/091,511 8/15/89 
4,856,063 07/148,930 8/08/89 4,856,371 07/051,353 8/15/89 
4,856,065 07/160,981 8/08/89 4,856,372 07/278,657 8/15/89 
4,856,070 07/075,639 8/08/89 4,856,375 07/129,564 8/15/89 
4,856,077 07/138,031 8/08/89 4,856,378 07/146,429 8/15/89 
4,856,078 07/172,734 8/08/89 4,856,386 07/248,596 8/15/89 
4,856,085 07/028,936 8/08/89 4,856,387 07/300,204 8/15/89 
4,856,097 07/174,868 8/08/89 4,856,388 07/181,708 8/15/89 
4,856,098 07/144,220 8/08/89 4,856,391 07/185,051 8/15/89 
4,856,104 07/092,544 8/08/89 4,856,392 07/118,758 8/15/89 
4,856,109 07/187,055 8/15/89 4,856,401 07/092,085 8/15/89 
4,856,111 07/215,816 8/15/89 4,856,402 07/293,989 8/15/89 
4,856,112 07/050,420 8/15/89 4,856,408 07/228,354 8/15/89 
4,856,115 07/222,073 8/15/89 4,856,413 07/274,714 8/15/89 
4,856,119 07/226,620 8/15/89 4,856,421 07/178,916 8/15/89 
4,856,121 07/222,951 8/15/89 4,856,423 07/035,481 8/15/89 
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4,856,743 07/295,994 8/15/89 
4,856,428 06/928,290 8/15/89 4,856,756 07/264,366 8/15/89 
4,856,429 07/237,851 8/15/89 4,856,759 07/331 ,444 8/15/89 
4,856,431 07/176,867 8/15/89 = 4,856,762 07/157,893 8/15/89 
4,856,433 07/072,561 8/15/89 4,856,772 07/172,292 8/15/89 
4,856,434 07/289,685 8/15/89 = 4,856,773 07/244,117 8/15/89 
4,856,435 07/199,167 8/15/89 = 4,856,775 07/085,194 8/15/89 
4,856,436 07/148,347 8/15/89 4,856,776 07/140,228 8/15/89 
4,856,437 07/057,251 8/15/89 = 4,856,777 07/191 ,367 8/15/89 
4,856,438 07/167,554 8/15/89 = 4,856,779 07/155,472 8/15/89 
4,856,439 07/233,466 8/15/89 4,856,780 07/172,784 8/15/89 
4,856,440 07/230,599 8/15/89 4,856,782 07/210,351 8/15/89 
4,856,452 07/145,555 8/15/89 4,856,783 07/134,298 8/15/89 
4,856,472 07/199, 160 8/15/89 4,856,789 07/121,689 8/15/89 
4,856,474 07/159,270 8/15/89 = 4,856,790 07/202,221 8/15/89 
4,856,476 07/221,967 8/15/89 4,856,791 07/239,620 8/15/89 
4,856,478 07/132,956 8/15/89 = 4,856,797 07/091 ,922 8/15/89 
4,856,494 07/131,590 8/15/89 4,856,799 07/204,006 8/15/89 
4,856,499 07/180,010 8/15/89 4,856,810 07/132,149 8/15/89 
4,856,509 06/752,829 8/15/89 4,856,811 07/025,241 8/15/89 
4,856,510 07/178,312 8/15/89 4,856,816 07/174,119 8/15/89 
4,856,511 07/299,355 8/15/89 4,856,822 07/097,966 8/15/89 
4,856,514 07/077,103 8/15/89 4,856,832 07/124,605 8/15/89 
4,856,520 07/166,465 8/15/89 4,856,833 07/042,368 8/15/89 
4,856,526 07/021,140 8/15/89 4,856,834 07/073,526 8/15/89 
4,856,528 07/066,554 8/15/89 = 4,856,835 07/102,167 8/15/89 
4,856,532 07/076,221 8/15/89 4,856,839 07/123,767 8/15/89 
4,856,534 07/110,152 8/15/89 = 4,856,844 06/656, 153 8/15/89 
4,856,539 06/938,280 8/15/89 = 4,856,849 07/034,960 8/15/89 
4,856,560 07/280,307 8/15/89 4,856,853 07/144,098 8/15/89 
4,856,561 07/119,143 8/15/89 = 4,856,856 07/221,870 8/15/89 
4,856,564 07/165,237 8/15/89 4,856,862 07/185,103 8/15/89 
4,856,565 07/085,746 8/15/89 4,856,864 07/239,085 8/15/89 
4,856,567 07/076,362 8/15/89 = 4,856,865 07/145,132 8/15/89 
4,856,568 07/115,042 8/15/89 = 4,856,877 07/126,964 8/15/89 
4,856,569 07/246,547 8/15/89 = 4,856,878 07/128,598 8/15/89 
4,856,575 07/210,833 8/15/89 4,856,879 07/026,952 8/15/89 
4,856,583 07/123,332 8/15/89 4,856,883 07/142,421 8/15/89 
4,856,586 07/201,230 8/15/89 = 4,856,885 07/190,013 8/15/89 
4,856,619 07/202,614 8/15/89 = 4,856,902 07/120,130 8/15/89 
4,856,620 06/717,445 8/15/89 4,856,906 07/093,929 8/15/89 
4,856,625 07/162,662 8/15/89 4,856,908 07/162,206 8/15/89 
4,856,627 07/290,142 8/15/89 4,856,910 07/315,587 8/15/89 
4,856,640 07/076,777 8/15/89 = 4,856,917 07/263,616 8/15/89 
4,856,647 07/234,155 8/15/89 = 4,856,920 07/043,551 8/15/89 
4,856,654 07/199,024 8/15/89 4,856,921 06/625,809 8/15/89 
4,856,655 07/101,846 8/15/89 4,856,925 07/160,235 8/15/89 
4,856,658 07/186,100 8/15/89 4,856,929 07/111,203 8/15/89 
4,856,661 07/268,288 8/15/89 4,856,934 07/082,848 8/15/89 
4,856,665 07/284,959 8/15/89 4,856,940 07/169,932 8/15/89 
4,856,669 07/217,672 8/15/89 = 4,856,944 07/167,297 8/15/89 
4,856,674 07/235,118 8/15/89 4,856,946 06/633,707 8/15/89 
4,856,675 07/101,791 8/15/89 4,856,950 07/156,884 8/15/89 
4,856,678 07/162,032 8/15/89 = 4,856,953 07/213,128 8/15/89 
4,856,680 07/196,815 8/15/89 4,856,956 07/231,657 8/15/89 
4,856,681 07/237,785 8/15/89 4,856,958 07/031,256 8/15/89 
4,856,684 07/171,070 8/15/89 = 4,856,968 07/151,606 8/15/89 
4,856,687 07/210,740 8/15/89 4,856,982 07/166,758 8/15/89 
4,856,690 07/074,863 8/15/89 4,856,996 07/211,421 8/15/89 
4,856,698 07/208, 168 8/15/89 4,857,000 07/156,055 8/15/89 
4,856,699 07/130,051 8/15/89 4,857,004 07/242,339 8/15/89 
4,856,702 07/171,791 8/15/89 = 4,857,022 07/239,012 8/15/89 
4,856,705 07/250,912 8/15/89 = 4,857,029 07/070,365 8/15/89 
4,856,706 07/157,295 8/15/89 4,857,030 07/011,600 8/15/89 
4,856,709 07/116,447 8/15/89 = 4,857,031 07/232,488 8/15/89 
4,856,712 07/172,020 8/15/89 = 4,857,036 07/143,086 8/15/89 
4,856,713 07/228,326 8/15/89 4,857,039 07/099,277 8/15/89 
4,856,714 07/183,610 8/15/89 = 4,857,047 07/142,681 8/15/89 
4,856,715 07/062,106 8/15/89 4,857,058 07/217,247 8/15/89 
4,856,718 07/128,689 8/15/89 4,857,059 07/141,309 8/15/89 
4,856,721 06/88 1,361 8/15/89 4,857,060 07/206,117 8/15/89 
4,856,726 07/137,425 8/15/89 4,857,063 07/145,262 8/15/89 
4,856,728 07/170,776 8/15/89 = 4,857,064 07/276,037 8/15/89 
4,856,732 07/045,638 8/15/89 4,857,070 07/154,495 8/15/89 
4,856,735 06/433,890 8/15/89 4,857,085 07/196,669 8/15/89 
4,856,738 07/164,960 8/15/89 4,857,088 07/128,222 8/15/89 
4,856,741 07/130,279 8/15/89 = 4,857,091 07/106,839 8/15/89 
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4,857,545 07/119,485 8/15/89 
4,857,092 06/933,310 8/15/89 = 4,857,549 07/160,898 8/15/89 
4,857,102 07/036,947 8/15/89 = 4,857,551 07/090,930 8/15/89 
4,857,105 07/133,054 8/15/89 = 4,857,554 07/085,757 8/15/89 
4,857,107 07/082,405 8/15/89 = 4,857,569 07/078,335 8/15/89 
4,857,116 07/111,202 8/15/89 = 4,857,574 07/155,099 8/15/89 
4,857,118 07/107,625 8/15/89 = 4,857,577 07/008,680 8/15/89 
4,857,126 06/603,617 8/15/89 = 4,857,581 07/133,436 8/15/89 
4,857,133 07/196,321 8/15/89 = 4,857,584 07/157,854 8/15/89 
4,857,134 07/129,318 8/15/89. 4,857,597 07/150,923 8/15/89 
4,857,138 06/7 19,783 8/15/89 4,857,610 06/942,330 8/15/89 
4,857,145 07/072,320 8/15/89 4,857,614 07/099,374 8/15/89 
4,857,149 07/125,787 8/15/89 = 4,857,616 07/154,936 8/15/89 
4,857,152 07/196,039 8/15/89 = 4,857,621 07/151,051 8/15/89 
4,857,156 07/125,285 8/15/89 = 4,857,623 07/089,383 8/15/89 
4,857,160 07/224,450 8/15/89 4,857,633 06/900,843 8/15/89 
4,857,162 07/233,464 8/15/89 = 4,857,634 07/089,037 8/15/89 
4,857,172 07/133,462 8/15/89 = 4,857,638 07/138,100 8/15/89 
4,857,174 07/276,477 8/15/89 4,857,642 06/948,382 8/15/89 
4,857,175 07/072,129 8/15/89 = 4,857,653 07/073,154 8/15/89 
4,857,183 07/144,472 8/15/89 = 4,857,658 07/134,108 8/15/89 
4,857,185 07/170,742 8/15/89 4,857,659 07/038,814 8/15/89 
4,857,197 07/212,830 8/15/89 4,857,667 07/105,425 8/15/89 
4,857,206 07/115,515 8/15/89 = 4,857,683 07/290,784 8/15/89 
4,857,216 07/095,286 8/15/89 = 4,857,684 07/262,906 8/15/89 
4,857,223 07/185,014 8/15/89 = 4,857,685 07/311,364 8/15/89 
4,857,227 07/069,172 8/15/89 = 4,857,695 07/139,633 8/15/89 
4,857,228 07/275,689 8/15/89 = 4,857,697 07/144,267 8/15/89 
4,857,254 07/158,676 8/15/89 = 4,857,702 07/127,064 8/15/89 
4,857,258 06/834,358 8/15/89 = 4,857,704 07/123,858 8/15/89 
4,857,259 06/863,899 8/15/89 = 4,857,706 07/162,209 8/15/89 
4,857,262 07/163,274 8/15/89 = 4,857,709 07/181,880 8/15/89 
4,857,263 07/127,615 8/15/89 = 4,857,721 07/174,059 415/89 
4,857,264 07/055,590 8/15/89 = 4,857,723 07/129,235 8/15/89 
4,857,274 07/064,696 8/15/89 = 4,857,729 07/184,742 8/15/89 
4,857,277 07/117,996 8/15/89 = 4,857,730 07/156,940 8/15/89 
4,857,294 07/076,309 8/15/89. = 4,857,734 07/033,264 8/15/89 
4,857,302 07/016,839 8/15/89 = 4,857,739 07/176,010 8/15/89 
4,857,304 07/007,303 8/15/89 4,857,741 07/031,140 8/15/89 
4,857,309 07/004,783 8/15/89 = 4,857,757 06/750,212 8/15/89 
4,857,313 07/055,095 8/15/89 = 4,857,759 07/156,832 8/15/89 
4,857,318 06/715,805 8/15/89 = 4,857,761 07/176,780 8/15/89 
4,857,321 07/240,064 8/15/89 = 4,857,777 07/025,971 8/15/89 
4,857,327 06/858,783 8/15/89 = 4,857,788 07/194,079 8/15/89 
4,857,331 07/175,818 8/15/89 4,857,803 06/865,392 8/15/89 
4,857,334 07/199,375 8/15/89 4,857,808 07/240,436 8/15/89 
4,857,343 07/235,256 8/15/89 = 4,857,810 07/026,808 8/15/89 
4,857,347 07/007,807 8/15/89 4,857,815 07/172,726 8/15/89 
4,857,349 07/226,534 8/15/89 4,857,818 07/189,721 8/15/89 
4,857,361 07/182,643 8/15/89 = 4,857,822 07/179,926 8/15/89 
4,857,364 07/132,513 8/15/89 = 4,857,832 07/155,857 8/15/89 
4,857,367 07/109,817 8/15/89 = 4,857,837 07/139,352 8/15/89 
4,857,373 07/032,376 8/15/89 4,857,838 07/045,429 8/15/89 
4,857,387 07/113,420 8/15/89 4,857,840 06/862,496 8/15/89 
4,857,391 07/136,414 8/15/89 4,857,844 07/270,923 8/15/89 
4,857,395 07/106,642 8/15/89 = 4,857,856 07/155,860 8/15/89 
4,857,409 07/074,981 8/15/89 = 4,857,860 07/202,952 8/15/89 
4,857,412 07/003,155 8/15/89 = 4,857,867 07/240,325 8/15/89 
4,857,415 07/056,618 8/15/89 4,857,870 07/086,142 8/15/89 
4,857,420 07/107,817 8/15/89 = 4,857,872 07/026,520 8/15/89 
4,857,426 07/224,982 8/15/89 = 4,857,875 07/013,570 8/15/89 
4,857,436 07/245,658 8/15/89 = 4,857,879 07/210,401 8/15/89 
4,857,438 07/028,587 8/15/89 4,857,888 07/152,962 8/15/89 
4,857,452 06/937,771 8/15/89 4,857,890 07/162,996 8/15/89 
4,857,455 06/444,658 8/15/89 4,857,894 07/213,032 8/15/89 
4,857,458 07/178,302 8/15/89 = 4,857,897 07/180,350 8/15/89 
4,857,461 06/855,222 8/15/89 = 4,857,899 06/940,530 8/15/89 
4,857,469 07/171,380 8/15/89 = 4,857,903 06/860,231 8/15/89 
4,857,490 07/273,154 8/15/89 4,857,916 07/019,538 8/15/89 
4,857,491 06/896,396 8/15/89 = 4,857,919 07/095,704 8/15/89 
4,857,493 07/212,172 8/15/89 = 4,857,925 07/142,476 8/15/89 
4,857,507 06/946,883 8/15/89 4,857,931 07/075,448 8/15/89 
4,857,517 07/152,112 8/15/89 = 4,857,935 07/117,350 8/15/89 
4,857,519 07/046,936 8/15/89 = 4,857,936 06/918,255 8/15/89 
4,857,521 07/006,199 8/15/89 4,857,937 07/132,508 8/15/89 
4,857,524 07/227,864 8/15/89 4,857,946 06/934,634 8/15/89 
4,857,531 06/896,957 8/15/89 = 4,857,967 07/156,424 8/15/89 
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4,858,386 07/290,525 8/22/89 
4,857,968 07/083,232 8/15/89 4,858,387 06/925,715 8/22/89 
4,857,970 07/104,937 8/15/89 4,858,388 07/075,667 8/22/89 
4,857,987 07/246,924 8/15/89 4,858,390 07/294,928 8/22/89 
4,857,988 07/153,979 8/15/89 4,858,393 07/155,486 8/22/89 
4,857,995 07/108,988 8/15/89 4,858,394 07/027,474 8/22/89 
4,858,009 07/037,768 8/15/89 4,858,395 07/229,143 8/22/89 
4,858,022 07/090,093 8/15/89 4,858,397 07/138,732 8/22/89 
4,858,041 07/110,995 8/15/89 4,858,398 06/324,239 8/22/89 
4,858,051 07/119,607 8/15/89 4,858,400 07/198,556 8/22/89 
4,858,054 07/195,591 8/15/89 4,858,402 06/806,698 8/22/89 
4,858,059 07/246,211 8/15/89 4,858,405 07/071,782 8/22/89 
4,858,067 07/122,123 8/15/89 4,858,409 07/184,862 8/22/89 
4,858,074 07/184,955 8/15/89 4,858,411 07/307,216 8/22/89 
4,858,076 07/103,732 8/15/89 4,858,416 07/08 1,697 8/22/89 
4,858,081 07/138,394 8/15/89 4,858,422 07/009,089 8/22/89 
4,858,085 07/184,117 8/15/89 4,858,425 07/135,677 8/22/89 
4,858,091 07/127,339 8/15/89 4,858,429 07/186,801 8/22/89 
4,858,092 07/281,018 8/15/89 4,858,431 07/254,898 8/22/89 
4,858,094 07/259,218 8/15/89 4,858,436 07/015,073 8/22/89 
4,858,112 06/809,893 8/15/89 4,858,437 07/197,422 8/22/89 
4,858,123 07/217,137 8/15/89 4,858,444 07/272,920 8/22/89 
4,858,130 07/083,041 8/15/89 4,858,446 07/236,203 8/22/89 
4,858,134 07/098,185 8/15/89 4,858,451 07/243,187 8/22/89 
4,858,139 07/240,257 8/15/89 4,858,453 07/228,879 8/22/89 
4,858,172 07/105,559 8/15/89 4,858,455 07/159,406 8/22/89 
4,858,177 07/031,035 8/15/89 4,858,457 07/192,990 8/22/89 
4,858,196 07/160,441 8/15/89 4,858,464 07/238,570 8/22/89 
4,858,198 07/156,070 8/15/89 4,858,467 07/225,919 8/22/89 
4,858,204 07/317,365 8/15/89 4,858,469 07/097,219 8/22/89 
4,858,207 07/164,388 8/15/89 4,858,479 07/135,455 8/22/89 
4,858,209 07/222,953 8/15/89 4,858,482 07/167,293 8/22/89 
4,858,211 07/274,408 8/15/89 4,858,486 07/062,504 8/22/89 
4,858,222 07/078,977 8/15/89 4,858,488 07/115,648 8/22/89 
4,858,223 07/170,384 8/15/89 4,858,490 07/107,314 8/22/89 
4,858,225 07/117,061 8/15/89 4,858,493 07/045,319 8/22/89 
4,858,230 07/050,692 8/15/89 4,858,503 07/215,567 8/22/89 
4,858,237 07/051,793 8/15/89 4,858,510 07/202,118 8/22/89 
4,858,243 97/060,827 8/15/89 4,858,511 07/167,653 8/22/89 
4,858,247 07/145,548 8/22/89 4,858,512 07/251,143 8/22/89 
4,858,248 07/152,758 8/22/89 4,858,516 06/623,836 8/22/89 
4,858,250 07/271,287 8/22/89 4,858,517 07/204,007 8/22/89 
4,858,251 07/121,559 8/22/89 4,858,521 07/222,497 8/22/89 
4,858,256 07/077 ,243 8/22/89 4,858,534 07/154,654 8/22/89 
4,858,258 07/042,581 8/22/89 4,858,539 07/162,433 8/22/89 
4,858,269 07/276,671 8/22/89 4,858,540 07/142,113 8/22/89 
4,858,277 07/246,466 8/22/89 4,858,545 07/052,717 8/22/89 
4,858,280 07/277,849 8/22/89 4,858,547 07/006,800 8/22/89 
4,858,282 07/215,318 8/22/89 4,858,548 07/001,900 8/22/89 
4,858,285 07/159,172 8/22/89 4,858,550 07/148,089 8/22/89 
4,858,290 07/098,222 8/22/89 4,858,551 07/163,785 8/22/89 
4,858,291 07/090,957 8/22/89 4,858,559 07/108,245 8/22/89 
4,858,298 07/171,959 8/22/89 4,858,561 07/240,328 8/22/89 
4,858,300 07/222,154 8/22/89 4,858,564 07/194,243 8/22/89 
4,858,306 07/169,625 8/22/89 4,858,565 07/217,194 8/22/89 
4,858,307 07/307 ,947 8/22/89 4,858,567 07/129,380 8/22/89 
4,858,314 07/199,436 8/22/89 4,858,586 07/304,003 8/22/89 
4,858,316 07/274,915 8/22/89 4,858,588 07/234,473 8/22/89 
4,858,318 07/255,780 8/22/89 4,858,589 07/217,191 8/22/89 
4,858,322 07/154,980 8/22/89 4,858,591 07/243,459 8/22/89 
4,858,324 07/937,480 8/22/89 4,858,594 07/172,767 8/22/89 
4,858,327 07/123,637 8/22/89 4,858,616 07/169,587 8/22/89 
4,858,328 07/257,201 8/22/89 4,858,625 07/125,465 8/22/89 
4,858,331 07/091 ,422 8/22/89 4,858,632 07/173,060 8/22/89 
4,858,348 07/203,320 8/22/89 4,858,633 07/338,041 8/22/89 
4,858,349 07/202,095 8/22/89 4,858,639 07/258,224 8/22/89 
4,858,351 06/888,526 8/22/89 4,858,640 07/114,849 8/22/89 
4,858,353 07/115,201 8/22/89 4,858,643 07/167,572 8/22/89 
4,858,361 07/251,891 8/22/89 4,858,652 07/237,612 8/22/89 
4,858,363 07/286,276 8/22/89 4,858,657 07/162,961 8/22/89 
4,858,365 07/322,505 8/22/89 4,858,665 07/278,711 8/22/89 
4,858,366 07/287,058 8/22/89 4,858,669 07/147,896 8/22/89 
4,858,368 07/269,446 8/22/89 4,858,670 07/137,771 8/22/89 
4,858,372 07/295,137 8/22/89 4,858,673 07/232,936 8/22/89 
4,858,373 07/261,691 8/22/89 4,858,680 07/494,683 8/22/89 
4,858,376 07/295,134 8/22/89 4,858,681 07/273,105 8/22/89 
4,858,379 07/155,562 8/22/89 4,858,686 07/164,506 8/22/89 
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4,858,974 07/189,031 8/22/89 
4,858,695 07/072,717 8/22/89 4,858,977 07/146,410 8/22/89 
4,858,701 07/147,990 8/22/89 4,858,979 07/221,388 8/22/89 
4,858,703 07/201,199 8/22/89 4,858,981 07/208,765 8/22/89 
4,858,717 07/172,100 8/22/89 4,858,985 07/179,500 8/22/89 
4,858,719 07/002,870 8/22/89 4,858,986 07/016,523 8/22/89 
4,858,722 07/247,735 8/22/89 4,858,989 07/226,833 8/22/89 
4,858,724 07/245,461 8/22/89 4,858,990 07/210,800 8/22/89 
4,858,735 06/874,647 8/22/89 4,858,995 07/200,059 8/22/89 
4,858,740 07/166,476 8/22/89 4,858,996 07/061,102 8/22/89 
4,858,743 07/080,571 8/22/89 4,859,007 06/891,161 8/22/89 
4,858,747 07/168,364 8/22/89 4,859,008 07/092,593 8/22/89 
4,858,752 07/152,408 8/22/89 4,859,021 07/247,010 8/22/89 
4,858,755 07/147,253 8/22/89 4,859,026 07/157,006 8/22/89 
4,858,763 07/180,238 8/22/89 4,859,053 06/919,440 8/22/89 
4,858,764 07/208,443 8/22/89 4,859,054 07/071,952 8/22/89 
4,858,765 07/200,622 8/22/89 4,859,057 07/108,164 8/22/89 
4,858,766 07/284,339 8/22/89 4,859,068 07/209,229 8/22/89 
4,858,769 06/864,338 8/22/89 4,859,075 07/167,651 8/22/89 
4,858,772 07/121,903 8/22/89 4,859,078 07/195,336 8/22/89 
4,858,773 07/225,024 8/22/89 4,859,082 07/169,167 8/22/89 
4,858,777 07/240,829 8/22/89 4,859,083 07/041,988 8/22/89 
4,858,782 06/727,186 8/22/89 4,859,085 07/253,763 8/22/89 
4,858,783 07/162,657 8/22/89 4,859,088 07/285,751 8/22/89 
4,858,784 07/187,307 8/22/89 4,859,093 07/170,756 8/22/89 
4,858,786 07/164,328 8/22/89 4,859,097 07/030,734 8/22/89 
4,858,787 07/184,815 8/22/89 4,859,108 07/169,553 8/22/89 
4,858,788 07/101,120 8/22/89 4,859,115 07/151,456 8/22/89 
4,858,793 07/235,426 8/22/89 4,859,127 07/201,832 8/22/89 
4,858,795 07/186,592 8/22/89 4,859,132 07/050,127 8/22/89 
4,858,796 07/178,543 8/22/89 4,859,134 07/183,044 8/22/89 
4,858,802 07/071,775 8/22/89 4,859,143 07/071,000 8/22/89 
4,858,807 06/888,708 8/22/89 4,859,162 07/240,371 8/22/89 
4,858,811 07/082,385 8/22/89 4,859,168 07/111,090 8/22/89 
4,858,814 07/162,054 8/22/89 4,859,169 07/137,074 8/22/89 
4,858,817 06/49 1,639 8/22/89 4,859,185 07/188,529 8/22/89 
4,858,819 07/174,566 8/22/89 4,859,186 07/153,137 8/22/89 
4,858,830 07/077,836 8/22/89 4,859,190 07/161,494 8/22/89 
4,858,837 07/169,495 8/22/89 4,859,200 07/280,067 8/22/89 
4,858,839 07/180,172 8/22/89 4,859,203 07/099,351 8/22/89 
4,858,842 07/114,920 8/22/89 4,859,207 07/221,401 8/22/89 
4,858,846 07/181,172 8/22/89 4,859,209 07/005,952 8/22/89 
4,858,853 07/157,279 8/22/89 4,859,211 07/086,540 8/22/89 
4,858,854 07/169,032 8/22/89 4,859,212 07/244,991 8/22/89 
4,858,855 07/198,134 8/22/89 4,859,216 07/173,634 8/22/89 
4,858,856 07/164,152 8/22/89 4,859,221 07/308,749 8/22/89 
4,858,857 07/292,123 8/22/89 4,859,230 07/108,380 8/22/89 
4,858,862 06/810,454 8/22/89 4,859,231 07/135,142 8/22/89 
4,858,863 07/308,831 8/22/89 4,859,232 06/938,497 8/22/89 
4,858,864 07/008,804 8/22/89 4,859,233 07/147,409 8/22/89 
4,858,866 07/185,589 8/22/89 4,859,235 07/179,094 8/22/89 
4,858,871 07/143,476 8/22/89 4,859,250 07/091,323 8/22/89 
4,858,872 07/265,522 8/22/89 4,859,263 07/169,830 8/22/89 
4,858,873 07/246,277 8/22/89 4,859,264 07/185,162 8/22/89 
4,858,881 07/181,109 8/22/89 4,859,266 07/228,606 8/22/89 
4,858,884 07/247 ,668 8/22/89 4,859,271 07/017,658 8/22/89 
4,858,886 07/176,156 8/22/89 4,859,274 07/191,755 8/22/89 
4,858,889 07/284,694 8/22/89 4,859,279 07/238,523 8/22/89 
4,858,890 07/160,530 8/22/89 4,859,294 07/085,677 8/22/89 
4,858,893 07/200,727 8/22/89 4,859,304 07/220,749 8/22/89 
4,858,900 07/157,984 8/22/89 4,859,309 07/213,732 8/22/89 
4,858,902 06/389,289 8/22/89 4,859,316 07/112,981 8/22/89 
4,858,903 06/786,957 8/22/89 4,859,323 07/194,505 8/22/89 
4,858,914 07/218,627 8/22/89 4,859,326 07/233,248 8/22/89 
4,858,916 07/189,793 8/22/89 4,859,331 07/258,474 8/22/89 
4,858,917 07/200,968 8/22/89 4,859,334 07/139,154 8/22/89 
4,858,922 07/217,956 8/22/89 4,859,337 07/071,957 8/22/89 
4,858,925 07/088,379 8/22/89 4,859,338 07/229,524 8/22/89 
4,858,931 07/676,201 8/22/89 4,859,343 07/127,819 8/22/89 
4,858,933 07/199,720 8/22/89 4,859,344 07/189,571 8/22/89 
4,858,935 07/205,478 8/22/89 4,859,350 07/244,650 8/22/89 
4,858,937 07/040,775 8/22/89 4,859,354 07/195,553 8/22/89 
4,858,943 07/223,654 8/22/89 4,859,355 07/299,288 8/22/89 
4,858,947 07/113,260 8/22/89 4,859,356 07/236,405 8/22/89 
4,858,958 07/168,020 8/22/89 4,859,359 07/173,309 8/22/89 
4,858,959 07/239,434 8/22/89 4,859,360 06/842,631 8/22/89 
4,858,966 07/155,569 8/22/89 4,859,365 07/012,883 8/22/89 
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Patent Number Serial Number Issue Date 4,859,839 07/2 16,885 8/22/89 
4,859,844 07/159,816 8/22/89 

4,859,366 07/177,801 8/22/89 4,859,866 07/226,672 8/22/89 
4,859,368 07/104,760 8/22/89 = 4,859,894 07/090,691 8/22/89 
4,859,379 07/139,414 8/22/89 4,859,896 07/183,187 8/22/89 
4,859,385 07/213,459 8/22/89 4,859,900 07/191,051 8/22/89 
4,859,390 07/117,517 8/22/89 4,859,901 06/785,085 8/22/89 
4,859,397 07/252,297 8/22/89 = 4,859,903 07/163,298 8/22/89 
4,859,398 07/069,543 8/22/89 4,859,904 07/198,687 8/22/89 
4,859,400 07/106,590 8/22/89 4,859,914 07/166,744 8/22/89 
4,859,402 07/095,989 8/22/89 4,859,923 07/2 18,767 8/22/89 
07/213,209 8/22/89 4,859,925 07/944,709 8/22/89 

07/118,950 8/22/89 07/145,526 8/22/89 

07/199,416 8/22/89 07/273,548 8/22/89 

07/197,360 8/22/89 07/108,627 8/22/89 

07/027,555 8/22/89 859, 07/070,794 8/22/89 

07/130,397 8/22/89 07/135,968 8/22/89 

07/155,737 8/22/89 07/094,983 8/22/89 

06/731,173 8/22/89 07/027,363 8/22/89 

07/007,884 8/22/89 859, 07/111,049 8/22/89 

07/215,716 8/22/89 06/795,676 8/22/89 

07/176,715 8/22/89 07/254,697 8/22/89 

07/195,817 8/22/89 07/280,615 8/22/89 

07/246,539 8/22/89 07/265,499 8/22/89 

07/185,700 8/22/89 07/255,216 8/22/89 

4,859,459 07/128,827 8/22/89 859, 07/105,075 8/22/89 
4,859,460 07/119,336 8/22/89 07/196,485 8/22/89 
4,859,475 07/189,846 8/22/89 07/231,601 8/22/89 
4,859,477 07/113,383 8/22/89 07/141,458 8/22/89 
4,859,489 07/220,591 8/22/89 07/125,677 8/22/89 
4,859,491 07/107,748 8/22/89 07/108,780 8/22/89 
4,859,492 07/099,697 8/22/89 , 07/215,138 8/22/89 
4,859,494 07/234,703 8/22/89 ,860, 06/877,206 8/22/89 
4,859,504 07/198,552 8/22/89 06/937,602 8/22/89 
4,859,530 07/071,368 8/22/89 06/654,098 8/22/89 
4,859,544 07/217,680 8/22/89 07/210,992 8/22/89 
4,859,562 07/047,142 8/22/89 06/924,425 8/22/89 
4,859,569 07/119,388 8/22/89 i 07/095,475 8/22/89 
4,859,576 07/178,796 8/22/89 07/177,479 8/22/89 
4,859,584 06/925,429 8/22/89 07/153,254 8/22/89 
4,859,585 06/853,240 8/22/89 07/101,470 8/22/89 
4,859,590 07/080,086 8/22/89 07/246,053 8/22/89 
4,859,595 06/730,346 8/22/89 . ; 07/154,178 8/22/89 
4,859,601 06/820,345 8/22/89 ; 07/118,271 8/22/89 
4,859,605 06/942,353 8/22/89 07/233,974 8/22/89 
4,859,621 07/150,755 8/22/89 07/081,310 8/22/89 
4,859,629 07/132,811 8/22/89 ; 06/450,315 8/22/89 
4,859,634 07/095,458 8/22/89 é 07/108,428 8/22/89 
4,859,639 07/206,753 8/22/89 07/087,220 8/22/89 
4,859,642 07/875,571 8/22/89 07/122,143 8/22/89 
4,859,646 07/240,301 8/22/89 07/130,714 8/22/89 
4,859,655 07/089,434 8/22/89 07/150, 108 8/22/89 
4,859,658 07/162,127 8/22/89 06/945,640 8/22/89 
4,859,663 07/942,385 8/22/89 07/243,488 8/22/89 
4,859,665 06/937,867 8/22/89 07/231,961 8/22/89 
4,859,667 07/003,354 8/22/89 07/239,623 8/22/89 
4,859,670 07/028, 193 8/22/89 06/771,182 8/22/89 
4,859,685 07/896,039 8/22/89 07/147,888 8/22/89 
4,859,687 07/833,503 8/22/89 07/167,492 8/22/89 
4,859,695 07/872,738 8/22/89 07/168,905 8/22/89 
4,859,699 07/316,253 8/22/89 06/936,242 8/22/89 
4,859,703 07/061 ,641 8/22/89 860, 07/249,930 8/22/89 
4,859,704 07/173,299 8/22/89 07/240,592 8/22/89 
4,859,707 06/525,634 8/22/89 06/936,523 8/22/89 
4,859,710 07/188,995 8/22/89 07/144,609 8/22/89 
4,859,711 07/221,135 8/22/89 860, 07/011,500 8/22/89 
4,859,731 07/223,541 8/22/89 07/188,429 8/22/89 
4,859,745 07/136,690 8/22/89 07/104,973 8/22/89 
4,859,746 07/109,546 8/22/89 07/019,222 8/22/89 
4,859,753 06/884,751 8/22/89 ; 07/018,148 8/22/89 
4,859,761 07/238,638 8/22/89 06/790,035 8/22/89 
4,859,772 07/105,230 8/22/89 06/924,664 8/22/89 
4,859,779 07/302,640 8/22/89 06/784,922 8/22/89 
4,859,795 07/047,102 8/22/89 07/064,979 8/22/89 
4,859,797 07/048,540 8/22/89 07/230,046 8/22/89 
4,859,821 07/192,859 8/22/89 07/087,008 8/22/89 
4,859,825 07/122,288 8/22/89 07/283,431 8/22/89 
4,859,826 07/204,274 8/22/89 07/084,815 8/22/89 
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4,860,592 07/133,614 8/29/89 
4,860,303 07/297,893 8/22/89 4,860,593 07/139,184 8/29/89 
4,860,306 07/253,499 8/22/89 07/308,821 8/29/89 
4,860,311 07/045,033 8/22/89 07/129,700 8/29/89 
4,860,317 06/842,320 8/22/89 07/195,229 8/29/89 
4,860,321 06/775,909 8/22/89 07/119,661 8/29/89 
4,860,322 07/254,323 8/22/89 07/124,967 8/29/89 
4,860,328 07/089,484 8/22/89 07/151,556 8/29/89 
4,860,336 07/144,132 8/22/89 07/223,840 8/29/89 
4,860,354 07/126,381 8/22/89 07/202,545 8/29/89 
4,860,356 07/158,681 8/22/89 07/031,861 8/29/89 
4,860,362 07/094,235 8/22/89 07/229,926 8/29/89 
4,860,366 07/079,971 8/22/89 07/182,008 8/29/89 
4,860,367 07/181,966 8/22/89 07/198,113 8/29/89 
4,860,368 07/087,324 8/22/89 07/046,918 8/29/89 
4,860,373 06/845,961 8/22/89 07/255,048 8/29/89 
4,860,381 07/294,218 8/29/89 07/241,758 8/29/89 
4,860,389 07/178,968 8/29/89 07/157,565 8/29/89 
4,860,391 07/133,281 8/29/89 07/256,737 8/29/89 
4,860,393 07/141,988 8/29/89 07/260,455 8/29/89 
4,860,405 07/186,303 8/29/89 07/195,894 8/29/89 
4,860,408 07/111,485 8/29/89 07/171,802 8/29/89 
4,860,413 07/123,959 8/29/89 07/091,495 8/29/89 
4,860,420 07/035,373 8/29/89 07/089,737 8/29/89 
4,860,432 07/190,770 8/29/89 07/217,719 8/29/89 
4,860,434 07/177,905 8/29/89 07/214,714 : 8/29/89 
4,860,439 07/262,470 8/29/89 07/278,128 8/29/89 
4,860,440 07/202,550 8/29/89 07/148,291 8/29/89 
4,860,443 07/173,018 8/29/89 07/104,153 8/29/89 
4,860,447 07/168,308 8/29/89 07/229,633 8/29/89 
4,860,448 07/194,031 8/29/89 07/202,407 8/29/89 
4,860,450 07/082,642 8/29/89 07/031,191 8/29/89 
4,860,454 07/067,862 8/29/89 07/141,255 8/29/89 
4,860,455 07/149,392 8/29/89 07/136,042 8/29/89 
4,860,456 07/173,028 8/29/89 07/089,190 8/29/89 
4,860,457 07/133,300 8/29/89 07/078,898 8/29/89 
4,860,463 07/238,133 8/29/89 8 07/103,358 8/29/89 
4,860,466 07/210,404 8/29/89 07/103,359 8/29/89 
4,860,467 07/198,180 8/29/89 i 07/210,793 8/29/89 
4,860,471 07/105,099 8/29/89 07/199,112 8/29/89 
4,860,474 07/182,484 8/29/89 07/168,566 8/29/89 
4,860,475 07/081,449 8/29/89 06/945,714 8/29/89 
4,860,476 07/094,689 8/29/89 07/178,915 8/29/89 
4,860,477 07/075,997 8/29/89 07/224,291 8/29/89 
4,860,479 07/142,193 8/29/89 07/105,303 8/29/89 
4,860,482 07/268,049 8/29/89 07/915,656 8/29/89 
4,860,483 07/164,883 8/29/89 07/138,191 8/29/89 
4,860,484 07/121,044 8/29/89 07/168,351 8/29/89 
4,860,491 07/135,062 8/29/89 07/244,762 8/29/89 
4,860,495 07/137,362 8/29/89 07/257,061 8/29/89 
4,860,496 07/113,915 8/29/89 07/249,852 8/29/89 
4,860,500 07/090,176 8/29/89 07/238,495 8/29/89 
4,860,504 07/181,418 8/29/89 07/085,796 8/29/89 
4,860,513 07/147,810 8/29/89 07/292,775 8/29/89 
4,860,515 07/054,430 8/29/89 07/247,129 8/29/89 
4,860,517 07/186,600 8/29/89 06/908,188 8/29/89 
4,860,520 07/217,377 8/29/89 07/126,127 8/29/89 
4,860,525 06/794,695 8/22/89 07/222,544 8/29/89 
4,860,526 07/133,189 8/29/89 07/199,554 8/29/89 
4,860,533 07/097,676 8/29/89 07/070,127 8/29/89 
4,860,536 07/172,094 8/29/89 : 07/212,513 8/29/89 
4,860,539 07/204,220 8/29/89 07/212,289 8/29/89 
4,860,541 07/250,049 8/29/89 07/156,977 8/29/89 
4,860,543 07/239,436 8/29/89 07/127,295 8/29/89 
4,860,546 07/230,573 8/29/89 07/222,950 8/29/89 
4,860,547 06/930, 149 8/29/89 07/212,901 8/29/89 
4,860,553 07/228,939 8/29/89 07/194,502 8/29/89 
4,860,558 07/165,272 8/29/89 07/258,917 8/29/89 
4,860,559 07/215,393 8/29/89 07/065,090 8/29/89 
4,860,560 07/081,977 8/29/89 07/171,375 8/29/89 
4,860,563 07/232,080 8/29/89 07/220,905 8/29/89 
4,860,566 07/141,422 8/29/89 07/096,624 8/29/89 
4,860,567 07/135,768 8/29/89 07/149,346 8/29/89 
4,860,573 07/061,281 8/29/89 06/732,303 8/29/89 
4,860,576 07/240,152 8/29/89 07/231,216 8/29/89 
4,860,578 07/094,495 8/29/89 07/186,038 8/29/89 
4,860,587 07/200,419 8/29/89 4,860,918 06/945,863 8/29/89 
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4,861,224 07/260,613 8/29/89 
4,860,920 07/116,321 8/29/89 4,861,231 07/269,893 8/29/89 
4,860,930 07/213,178 8/29/89 4,861,241 07/153,766 8/29/89 
4,860,941 07/027,647 8/29/89 4,861,246 07/141,969 8/29/89 
4,860,944 07/283,195 8/29/89 4,861,249 07/169,089 8/29/89 
4,860,948 07/244,522 8/29/89 4,861,255 07/090,702 8/29/89 
4,860,950 07/211,277 8/29/89 4,861,263 06/354,858 8/29/89 
4,860,951 06/936,356 8/29/89 4,861,270 07/238,453 8/29/89 
4,860,953 07/272,914 8/29/89 4,861,273 07/108,087 8/29/89 
4,860,961 07/213,638 8/29/89 4,861,275 07/220,056 8/29/89 
4,860,962 07/28 1,093 8/29/89 4,861,285 07/155,815 8/29/89 
4,860,965 07/130,999 8/29/89 4,861,286 07/077,814 8/29/89 
4,860,968 07/180,025 8/29/89 4,861,289 06/606,672 8/29/89 
4,860,971 07/242,253 8/29/89 4,861,297 07/186,293 8/29/89 
4,860,973 07/186,929 8/29/89 4,861,299 07/159,708 8/29/89 
4,860,974 07/182,000 8/29/89 = 4,861,301 07/142,429 8/29/89 
4,860,975 07/292,131 8/29/89 4,861,309 07/072,076 8/29/89 
4,860,981 07/139,725 8/29/89 4,861,310 07/228,129 8/29/89 
4,860,984 07/279,870 8/29/89 4,861,313 07/071,244 8/29/89 
4,860,986 07/245,559 8/29/89 4,861,316 07/061 ,869 8/29/89 
4,860,989 07/043,367 8/29/89 = 4,861,317 07/222,777 8/29/89 
4,861,009 07/160,290 8/29/89 4,861,318 07/168,717 8/29/89 
4,861,010 07/179,053 8/29/89 4,861,320 07/147,512 8/29/89 
4,861,023 07/080,490 8/29/89 4,861,321 07/204,651 8/29/89 
4,861,028 07/226,236 8/29/89 = 4,861,322 07/157,415 8/29/89 
4,861,032 07/266,336 8/29/89 4,861,323 07/293,971 8/29/89 
4,861,034 07/225,717 8/29/89 = 4,861,333 07/106,875 8/29/89 
4,861,035 07/152,303 8/29/89 4,861,336 07/177,293 8/29/89 
4,861,039 07/226,629 8/29/89 4,861,339 07/055,625 8/29/89 
4,861,041 07/214,934 8/29/89 = 4,861,342 07/202,752 8/29/89 
4,861,048 07/155,902 8/29/89 4,861,343 07/053,793 8/29/89 
4,861,051 07/203,288 8/29/89 4,861,346 07/141,445 8/29/89 
4,861,061 07/189,065 8/29/89 = 4,861,347 06/947 ,068 8/29/89 
4,861,067 07/077,398 8/29/89 = 4,861,349 07/202,893 8/29/89 
4,861,072 07/221,205 8/29/89 4,861,364 07/271,413 8/29/89 
4,861,075 07/208,976 8/29/89 4,861,367 07/172,884 8/29/89 
4,861,077 07/264,824 8/29/89 4,861,372 07/270,629 8/29/89 
4,861,079 07/128,053 8/29/89 4,861,374 07/114,834 8/29/89 
4,861,085 07/151,291 8/29/89 4,861,378 07/087,095 8/29/89 
4,861,086 07/073,003 8/29/89 4,861,383 07/102,346 8/29/89 
4,861,087 07/215,179 8/29/89 = 4,861,392 07/206,435 8/29/89 
4,861,088 07/117,713 8/29/89 4,861,405 07/2 18,320 8/29/89 
4,861,090 07/025,363 8/29/89 4,861,406 07/086,312 8/29/89 
4,861,091 07/233,211 8/29/89 4,861,410 07/005,293 8/29/89 
4,861,095 07/130,292 8/29/89 4,861,412 07/155,297 8/29/89 
4,861,099 07/167,308 8/29/89 = 4,861,413 07/173,530 8/29/89 
4,861,103 07/167,248 8/29/89 4,861,416 06/7 19,798 8/29/89 
4,861,108 07/203,742 8/29/89 4,861,420 07/073,675 8/29/89 
4,861,109 07/248,625 8/29/89 4,861,431 07/278,187 8/29/89 
4,861,110 07/203,889 8/29/89 = 4,861,439 07/215,701 8/29/89 
4,861,111 06/643 ,964 8/29/89 4,861,445 07/137,639 8/29/89 
4,861,116 07/246,705 8/29/89 4,861,446 07/293,612 8/29/89 
4,861,121 07/103,337 8/29/89 = 4,861,463 07/128,270 8/29/89 
4,861,127 07/191,399 8/29/89 = 4,861,465 07/148,051 8/29/89 
4,861,132 07/124,235 8/29/89 4,861,475 07/766,505 8/29/89 
4,861,133 07/173,450 8/29/89 = 4,861,481 07/226,785 8/29/89 
4,861,135 07/156,280 8/29/89 4,861,482 07/227,229 8/29/89 
4,861,154 06/893,758 8/29/89 = 4,861,486 07/108,720 8/29/89 
4,861,166 07/149,667 8/29/89 4,861,487 07/176,047 8/29/89 
4,861,168 07/262,513 8/29/89 = 4,861,488 07/248,789 8/29/89 
4,861,172 07/264,275 8/29/89 = 4,861,495 07/168,729 8/29/89 
4,861,174 07/220,918 8/29/89 4,861,496 07/206, 188 8/29/89 
4,861,178 07/215,767 8/29/89 = 4,861,501 07/195,068 8/29/89 
4,861,180 07/196,052 8/29/89 4,861,508 07/164,157 8/29/89 
4,861,182 07/126,935 8/29/89 4,861,510 07/146,450 8/29/89 
4,861,185 07/209,371 8/29/89 4,861,513 07/106,507 8/29/89 
4,861,190 07/104,678 8/29/89 4,861,516 07/184,736 8/29/89 
4,861,192 07/224,337 8/29/89 = 4,861,533 07/121,203 8/29/89 
4,861,193 07/148,614 8/29/89 4,861,542 07/116,410 8/29/89 
4,861,194 07/191,346 8/29/89 4,861,546 07/137,802 8/29/89 
4,861,199 07/002,963 8/29/89 4,861,551 07/079,316 8/29/89 
4,861,205 07/154,403 8/29/89 4,861,555 06/7 10,780 8/29/89 
4,861,215 07/171,459 8/29/89 4,861,560 07/220,512 8/29/89 
4,861,216 07/143,472 8/29/89 = 4,861,561 06/802,464 8/29/89 
4,861,218 06/580,879 8/29/89 4,861,562 06/600,594 8/29/89 
4,861,220 07/235,149 8/29/89 4,861,565 07/007,199 8/29/89 
4,861,222 06/587,860 8/29/89 4,861,573 07/121,262 8/29/89 
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4,862,044 07/170,323 8/29/89 
4,861,574 07/163,262 8/29/89 4,862,047 07/157,510 8/29/89 
4,861,575 06/860,857 8/29/89 4,862,056 07/194,534 8/29/89 
4,861,576 07/202,775 8/29/89 4,862,057 06/739,262 8/29/89 
4,861,582 06/886,276 8/29/89 4,862,061 06/945,348 8/29/89 
4,861,589 07/028,848 8/29/89 4,862,072 07/241,742 8/29/89 
4,861,604 07/149,085 8/29/89 4,862,074 07/258,297 8/29/89 
4,861,608 07/103,516 8/29/89 4,862,078 07/186,153 8/29/89 
4,861,614 07/157,764 8/29/89 4,862,085 07/191,799 8/29/89 
4,861,620 07/111,320 8/29/89 4,862,089 07/248,527 8/29/89 
4,861,638 07/202,798 8/29/89 4,862,092 06/892,301 8/29/89 
4,861,640 07/153,565 8/29/89 4,862,094 07/069,649 8/29/89 
4,861,642 07/165,748 8/29/89 4,862,098 07/316,822 8/29/89 
4,861,654 07/120,427 8/29/89 4,862,106 07/183,827 8/29/89 
4,861,658 07/188,991 8/29/89 4,862,109 07/130,389 8/29/89 
4,861,668 07/286,012 8/29/89 4,862,110 07/190,988 8/29/89 
4,861,685 07/234, 138 8/29/89 4,862,120 07/162,195 8/29/89 
4,861,705 06/922,021 8/29/89 4,862,136 06/484,396 8/29/89 
4,861,706 06/857,695 8/29/89 4,862,137 07/066,443 8/29/89 
4,861,718 06/780,842 8/29/89 4,862,140 07/187,911 8/29/89 
4,861,724 07/120,248 8/29/89 4,862,142 07/112,734 8/29/89 
4,861,737 07/178,119 8/29/89 4,862,143 07/150,807 8/29/89 
4,861,738 07/150,223 8/29/89 4,862,144 07/176,835 8/29/89 
4,861,751 07/076,586 8/29/89 4,862,152 06/694,765 8/29/89 
4,861,753 07/064,459 8/29/89 4,862,160 07/028,342 8/29/89 
4,861,754 07/054,321 8/29/89 4,862,163 07/139,555 8/29/89 
4,861,773 07/149,743 8/29/89 4,862,166 07/104,273 8/29/89 
4,861,778 06/874,939 8/29/89 4,862,173 06/858,865 8/29/89 
4,861,782 07/018,652 8/29/89 4,862,186 06/929,566 8/29/89 
4,861,784 07/152,190 8/29/89 4,862,187 07/261,321 8/29/89 
4,861,789 07/047,720 8/29/89 4,862,193 07/253,561 8/29/89 
4,861,795 07/211,486 8/29/89 4,862,195 07/129,649 8/29/89 
4,861,796 07/286,046 8/29/89 4,862,221 07/198,928 8/29/89 
4,861,797 07/110,184 8/29/89 4,862,226 07/156,661 8/29/89 
4,861,798 07/133,601 8/29/89 4,862,238 06/487,234 8/29/89 
4,861,807 07/137,897 8/29/89 4,862,239 07/093,607 8/29/89 
4,861,812 06/941,979 8/29/89 4,862,276 07/254,571 8/29/89 
4,861,824 07/040,575 8/29/89 4,862,277 07/250,723 8/29/89 
4,861,838 07/064,366 8/29/89 4,862,279 07/254,026 8/29/89 
4,861,840 06/937,250 8/29/89 4,862,287 07/102,881 8/29/89 
4,861,841 06/885,831 8/29/89 4,862,301 07/111,554 8/29/89 
4,861,844 07/161,397 8/29/89 4,862,311 07/180,382 8/29/89 
4,861,857 07/197,646 8/29/89 4,862,314 07/202,713 8/29/89 
4,861,863 07/115,225 8/29/89 4,862,321 07/250,159 8/29/89 
4,861,876 06/935,269 8/29/89 4,862,332 07/195,695 8/29/89 
4,861,878 06/927,909 8/29/89 4,862,335 07/168,904 8/29/89 
4,861,885 06/939,216 8/29/89 4,862,338 07/098,563 8/29/89 
4,861,888 07/196,221 8/29/89 4,862,346 06/751,304 8/29/89 
4,861,890 07/083,349 8/29/89 4,862,364 07/126,513 8/29/89 
4,861,901 07/046,013 8/29/89 4,862,370 07/034,389 8/29/89 
4,861,902 07/246,020 8/29/89 4,862,374 07/193,610 8/29/89 
4,861,911 07/174,297 8/29/89 4,862,392 06/838,300 8/29/89 
4,861,912 07/169,698 8/29/89 4,862,399 07/091,567 8/29/89 
4,861,917 07/191,258 8/29/89 4,862,400 07/055,183 8/29/89 
4,861,920 07/167,807 8/29/89 4,862,404 07/071,695 8/29/89 
4,861,923 06/648,861 8/29/89 4,862,427 07/137,525 8/29/89 
4,861,931 07/208,667 8/29/89 4,862,429 07/253,019 8/29/89 
4,861,932 07/140,274 8/29/89 4,862,455 07/274,154 8/29/89 
4,861,937 06/518,402 8/29/89 4,862,456 07/195,991 8/29/89 
4,861,946 07/208,528 8/29/89 4,862,462 07/132,842 8/29/89 
4,861,948 07/212,353 8/29/89 4,862,468 07/042,753 8/29/89 
4,861,953 07/198,172 8/29/89 4,862,477 07/239,829 8/29/89 
4,861,969 07/170,275 8/29/89 4,862,500 07/194,105 8/29/89 
4,861,970 07/297,973 8/29/89 4,862,509 07/115,857 8/29/89 
4,861,974 07/254,596 8/29/89 4,862,519 07/141,205 9/05/89 
4,861,978 07/125,183 8/29/89 4,862,520 07/190,676 9/05/89 
4,861,979 07/055,972 8/29/89 4,862,523 07/142,028 9/05/89 
4,861,980 07/131,168 8/29/89 4,862,526 07/129,338 9/05/89 
4,861,985 07/092,954 8/29/89 4,862,528 07/172,986 9/05/89 
4,861,992 07/124,993 8/29/89 4,862,530 07/078,579 9/05/89 
4,861,997 07/089,068 8/29/89 4,862,533 07/098,409 9/05/89 
4,861,999 07/087,361 8/29/89 4,862,536 07/164,549 9/05/89 
4,862,002 07/200,245 8/29/89 4,862,537 07/303,483 9/05/89 
4,862,007 07/109,506 8/29/89 4,862,539 07/257,703 9/05/89 
4,862,013 07/272,194 8/29/89 4,862,542 07/314,890 9/05/89 
4,862,014 07/168,611 8/29/89 4,862,543 07/156,249 9/05/89 
4,862,021 07/131,079 8/29/89 4,862,545 07/221,760 9/05/89 
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4,862,808 07/237,533 9/05/89 
4,862,547 07/173,276 9/05/89 4,862,811 07/206,314 9/05/89 
4,862,551 07/317,020 9/05/89 4,862,812 07/187,455 9/05/89 
4,862,553 07/055,293 9/05/89 4,862,818 07/296,925 9/05/89 
4,862,554 07/267,250 9/05/89 4,862,819 07/174,041 9/05/89 
4,862,560 07/299,837 9/05/89 4,862,822 07/263,289 9/05/89 
4,862,561 07/288,419 9/05/89 4,862,827 07/212,645 9/05/89 
4,862,569 07/269,015 9/05/89 4,862,829 06/934,461 9/05/89 
4,862,570 07/000,905 9/05/89 4,862,830 07/145,551 9/05/89 
4,862,572 07/202,402 9/05/89 4,862,831 07/082,865 9/05/89 
4,862,573 07/226,827 9/05/89 4,862,832 07/157,826 9/05/89 
4,862,580 07/217,641 9/05/89 4,862,836 07/133,401 9/05/89 
4,862,582 07/156,218 9/05/89 4,862,837 07/184,582 9/05/89 
4,862,590 07/119,148 9/05/89 4,862,839 07/163,553 9/05/89 
4,862,593 07/169,979 9/05/89 4,862,842 07/320,120 9/05/89 
4,862,594 07/117,220 9/05/89 4,862,849 07/139,296 9/0/589 
4,862,595 07/230,350 9/05/89 4,862,862 07/141,981 9/05/89 
4,862,602 07/184,388 9/05/89 4,862,879 07/217,123 9/05/89 
4,862,604 07/237,889 9/05/89 4,862,882 07/220,651 9/05/89 
4,862,606 07/189,178 9/05/89 4,862,891 07/167,716 9/05/89 
4,862,607 07/253,062 9/05/89 4,862,898 07/103,347 9/05/89 
4,862,610 07/144,337 9/05/89 4,862,899 07/170,662 9/05/89 
4,862,612 07/309,944 9/05/89 4,862,904 07/130,476 9/05/89 
4,862,613 07/135,920 9/05/89 4,862,908 07/072,803 9/05/89 
4,862,614 07/155,105 9/05/89 4,862,909 07/317,839 9/05/89 
4,862,615 07/187,587 9/05/89 4,862,911 07/270,090 9/05/89 
4,862,616 07/053,803 9/05/89 4,862,919 07/293,424 9/05/89 
4,862,617 06/563,753 9/05/89 4,862,930 07/104,399 9/05/89 
4,862,621 07/118,535 9/05/89 4,862,934 07/082,470 9/05/89 
4,862,624 07/187,910 9/05/89 4,862,935 07/124,580 9/05/89 
4,862,625 07/275,892 9/05/89 4,862,936 07/180,731 9/05/89 
4,862,628 07/307,098 9/05/89 4,862,940 07/115,262 9/05/89 
4,862,629 07/149,485 9/05/89 4,862,944 07/258,511 9/05/89 
4,862,630 07/298,061 9/05/89 4,862,950 07/274,874 9/05/89 
4,862,632 07/248,170 9/05/89 4,862,953 07/188,202 9/05/89 
4,862,635 07/190,040 9/05/89 4,862,955 07/156,015 9/05/89 
4,862,638 07/268,494 9/05/89 4,862,961 07/204,296 9/05/89 
4,862,639 07/194,434 9/05/89 4,862,967 07/220,581 9/05/89 
4,862,642 07/209,106 9/05/89 4,862,972 07/265,873 9/05/89 
4,862,643 07/157,845 9/05/89 4,862,977 07/033,072 9/05/89 
4,862,648 07/214,503 9/05/89 4,862,980 07/254,435 9/05/89 
4,862,650 07/159,300 9/05/89 4,862,983 06/675,028 9/05/89 
4,862,651 07/204,354 9/05/89 4,862,986 07/220,578 9/05/89 
4,862,652 07/217,771 9/05/89 4,862,990 07/292,583 9/05/89 
4,862,655 07/096,908 9/05/89 4,862,994 07/211,224 9/05/89 
4,862,665 07/226,829 9/05/89 4,862,997 07/096,636 9/05/89 
4,862,667 07/157,891 9/05/89 4,862,999 07/159,492 9/05/89 
4,862,669 07/121,631 9/05/89 4,863,003 07/207,950 9/05/89 
4,862,671 07/151,810 9/05/89 4,863,005 07/152,890 9/05/89 
4,862,681 07/300,101 9/05/89 4,863,006 07/238,906 9/05/89 
4,862,684 07/146,444 9/05/89 4,863,010 06/655,597 9/05/89 
4,862,685 06/526,434 9/05/89 4,863,011 07/207,499 9/05/89 
4,862,686 07/209,710 9/05/89 4,863,015 07/245,271 9/05/89 
4,862,688 07/246,564 9/05/89 4,863,026 07/193,855 9/05/89 
4,862,699 07/102,416 9/05/89 4,863,028 07/281,340 9/05/89 
4,862,704 07/286,863 9/05/89 4,863,034 06/777,517 9/05/89 
4,862,707 07/254,028 9/05/89 4,863,039 06/565,038 9/05/89 
4,862,708 07/192,267 9/05/89 4,863,041 06/923,738 9/05/89 
4,862,709 07/197,462 9/05/89 4,863,042 07/307,960 9/05/89 
4,862,715 07/308,121 9/05/89 4,863,051 07/086,689 9/05/89 
4,862,720 07/153,214 9/05/89 4,863,063 06/753,809 9/05/89 
4,862,721 07/156,284 9/05/89 4,863,072 07/086,705 9/05/89 
4,862,724 07/235,201 9/05/89 4,863,075 07/120,333 9/05/89 
4,862,726 07/114,692 9/05/89 4,863,076 07/072,565 9/05/89 
4,862,736 06/808,872 9/05/89 4,863,077 07/094,142 9/05/89 
4,862,742 07/219,084 9/05/89 4,863,078 07/206,536 9/05/89 
4,862,747 07/080,914 9/05/89 4,863,081 07/217,342 9/05/89 
4,862,748 07/221,824 9/05/89 4,863,082 07/180,147 9/05/89 
4,862,752 06/865,272 9/05/89 4,863,083 07/203,820 9/05/89 
4,862,757 07/065,934 9/05/89 4,863,090 07/258,752 9/05/89 
4,862,762 07/126,304 9/05/89 4,863,094 07/229,325 9/05/89 
4,862,764 07/258,651 9/05/89 4,863,097 07/290,568 9/05/89 
4,862,766 07/103,446 9/05/89 4,863,100 07/177,080 9/05/89 
4,862,776 07/109,169 9/05/89 4,863,101 07/208,659 9/05/89 
4,862,781 07/210,576 9/05/89 4,863,108 07/280,671 9/05/89 
4,862,790 07/123,598 9/05/89 4,863,109 07/258,838 9/05/89 
4,862,791 07/080,422 9/05/89 4,863,115 07/176,890 9/05/89 
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4,863,377 07/205,000 9/05/89 
4,863,116 06/457,257 9/05/89 4,863,381 07/122,854 9/05/89 
4,863,118 07/252,081 9/05/89 4,863,385 07/000,474 9/05/89 
4,863,122 07/066,950 9/05/89 4,863,386 07/241,456 9/05/89 
4,863,123 07/102,066 9/05/89 4,863,389 07/231,835 9/05/89 
4,863,124 07/148,377 9/05/89 4,863,393 07/198,227 9/05/89 
4,863,125 07/205,318 9/05/89 4,863,397 07/184,826 9/05/89 
4,863,127 07/248,246 9/05/89 4,863,398 07/303,903 9/05/89 
4,863,132 07/281,959 9/05/89 4,863,403 07/211,742 9/05/89 
4,863,135 07/281,570 9/05/89 4,863,404 07/205,860 9/05/89 
4,863,136 07/165,129 9/05/89 4,863,408 07/309,898 9/05/89 
4,863,139 07/237,750 9/05/89 4,863,410 07/224,980 9/05/89 
4,863,143 07/038,015 9/05/89 4,863,411 07/241,677 9/05/89 
4,863,149 07/253,398 9/05/89 4,863,413 07/179,859 9/05/89 
4,863,150 07/172,564 9/05/89 4,863,415 07/196,173 9/05/89 
4,863,151 07/273,061 9/05/89 4,863,422 07/206,749 9/05/89 
4,863,153 06/846,779 9/05/89 4,863,424 06/553,200 9/05/89 
4,863,162 06/840,504 9/05/89 4,863,434 07/204,560 9/05/89 
4,863,164 07/307,462 9/05/89 4,863,435 07/235,466 9/05/89 
4,863,166 07/223,419 9/05/89 4,863,439 07/115,526 9/05/89 
4,863,169 07/182,293 9/05/89 4,863,447 07/204,269 9/05/89 
4,863,170 07/232,010 9/05/89 4,863,451 07/130,520 9/05/89 
4,863,171 07/194,090 9/05/89 4,863,460 07/143,344 9/05/89 
4,863,172 07/152,441 9/05/89 4,863,461 07/170,982 9/05/89 
4,863,174 07/266,939 9/05/89 4,863,462 07/240,124 9/05/89 
4,863,176 07/203,062 9/05/89 4,863,470 07/102,752 9/05/89 
4,863,179 07/222,371 9/05/89 4,863,471 07/131,127 9/05/89 
4,863,181 07/200,564 9/05/89 4,863,478 07/192,741 9/05/89 
4,863,182 07/218,914 9/05/89 4,863,485 07/287,643 9/05/89 
4,863,191 07/216,881 9/05/89 4,863,491 07/199,554 9/05/89 
4,863,193 07/212,057 9/05/89 4,863,498 07/279,205 9/05/89 
4,863,197 07/335,565 9/05/89 4,863,509 07/097,479 9/05/89 
4,863,203 07/031,601 9/05/89 4,863,512 07/067 ,753 9/05/89 
4,863,205 07/190,503 9/05/89 4,863,519 07/098,727 9/05/89 
4,863,206 07/126,410 9/05/89 4,863,523 07/034,823 9/05/89 
4,863,207 07/193,342 9/05/89 4,863,539 07/118,219 9/05/89 
4,863,208 07/086,618 9/05/89 4,863,541 06/645,013 9/05/89 
4,863,209 07/109,069 9/05/89 4,863,544 07/186,343 9/05/89 
4,863,211 07/198,465 9/05/89 4,863,545 07/192,335 9/05/89 
4,863,214 07/273,382 9/05/89 4,863,549 07/214,450 9/05/89 
4,863,216 07/265,563 9/05/89 4,863,567 07/198,469 9/05/89 
4,863,224 07/073,721 9/05/89 4,863,571 07/188,540 9/05/89 
4,863,225 07/027,885 9/05/89 4,863,576 07/144,750 9/05/89 
4,863,231 07/315,853 9/05/89 4,863,577 07/170,861 9/05/89 
4,863,239 07/066,695 9/05/89 4,863,580 07/230,596 9/05/89 
4,863,242 07/216,961 9/05/89 4,863,582 07/173,159 9/05/89 
4,863,249 07/198,983 9/05/89 4,863,587 07/171,372 9/05/89 
4,863,254 07/179,765 9/05/89 4,863,588 07/054,307 9/05/89 
4,863,256 07/197,350 9/05/89 4,863,589 07/163,518 9/05/89 
4,863,257 07/249,509 9/05/89 4,863,594 07/257,084 9/05/89 
4,863,263 07/155,619 9/05/89 4,863,595 07/200,726 9/05/89 
4,863,274 07/162,794 9/05/89 4,863,596 07/162,055 9/05/89 
4,863,280 07/193,674 9/05/89 4,863,597 07/183,551 9/05/89 
4,863,284 07/260,296 9/05/89 4,863,598 07/072,648 9/05/89 
4,863,285 07/192,861 9/05/89 4,863,601 07/184,295 9/05/89 
4,863,290 07/184,339 9/05/89 4,863,603 07/176,669 9/05/89 
4,863,292 07/300,327 9/05/89 4,863,606 07/131,821 9/05/89 
4,863,297 07/152,425 9/05/89 4,863,609 06/552,814 9/05/89 
4,863,300 07/162,656 9/05/89 4,863,610 07/060,402 9/05/89 
4,863,301 06/524,556 9/05/89 4,863,629 07/183,815 9/05/89 
4,863,302 07/145,744 9/05/89 4,863,634 06/616,082 9/05/89 
4,863,303 06/906,571 9/05/89 4,863,637 07/262,424 9/05/89 
4,863,306 07/132,772 9/05/89 4,863,638 07/177,294 9/05/89 
4,863,309 07/281,615 9/05/89 4,863,643 07/243,625 9/05/89 
4,863,315 07/268,031 9/05/89 4,863,649 07/150,333 9/05/89 
4,863,318 07/058,584 9/05/89 4,863,667 07/198,584 9/05/89 
4,863,320 07/017,842 9/05/89 4,863,672 07/159,484 9/05/89 
4,863,322 07/201,553 9/05/89 4,863,675 06/657,754 9/05/89 
4,863,323 07/254,631 9/05/89 4,863,676 06/8 10,993 9/05/89 
4,863,329 07/150,347 9/05/89 4,863,691 07/135,506 9/05/89 
4,863,331 07/035,680 9/05/89 4,863,697 07/197,776 9/05/89 
4,863,342 07/271,257 9/05/89 4,863,698 07/100,406 9/05/89 
4,863,343 07/194,689 9/05/89 4,863,703 07/180,198 9/05/89 
4,863,346 07/308,857 9/05/89 4,863,706 07/118,940 9/05/89 
4,863,349 07/241,989 9/05/89 4,863,707 07/296,385 9/05/89 
4,863,361 07/194,931 9/05/89 4,863,711 07/102,174 9/05/89 
4,863,367 07/183,568 9/05/89 4,863,716 07/058,180 9/05/89 
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4,864,146 07/076,964 9/05/89 
4,863,718 06/777,532 9/05/89 = 4,864,152 07/228,917 9/05/89 
4,863,728 06/827,776 9/05/89 4,864,157 07/193,041 9/05/89 
4,863,750 06/860,436 9/05/89 = 4,864,160 07/093,438 9/05/89 
4,863,767 06/600,271 9/05/89 = 4,864,161 07/190,530 9/05/89 
4,863,770 07/205,521 9/05/89 = 4,864,169 06/911,457 9/05/89 
4,863,788 07/156,298 9/05/89 4,864,171 07/240,724 9/05/89 
4,863,791 07/220,653 9/05/89 4,864,176 07/226,048 1/05/89 
4,863,803 07/148,435 9/05/89 4,864,179 07/126,161 105/89 
4,863,809 07/166,215 9/05/89 = 4,864,190 07/060,144 9/05/89 
4,863,815 07/202,264 9/05/89 4,864,196 07/170,479 9/05/89 
4,863,817 07/257,323 9/05/89 4,864,210 07/153,785 9/05/89 
4,863,847 06/592,427 9/05/89 4,864,223 07/195,081 9/05/89 
4,863,848 06/849,031 9/05/89 4,864,225 07/193,080 9/05/89 
4,863,849 06/756,129 9/05/89 4,864,230 07/133,253 9/05/89 
4,863,850 07/155,972 9/05/89 4,864,234 07/191 ,683 9/05/89 
4,863,865 07/213,517 9/05/89 4,864,237 06/894,685 9/05/89 
4,863,866 07/024,931 9/05/89 = 4,864,241 07/201,626 9/05/89 
4,863,868 07/205,587 9/05/89 = 4,864,245 07/274,588 9/05/89 
4,863,870 07/166,551 9/05/89 4,864,249 07/290,371 9/05/89 
4,863,874 06/884,691 9/05/89 4,864,256 07/243,335 9/05/89 
4,863,876 07/013,581 9/05/89 4,864,264 07/146,040 9/05/89 
4,863,879 07/133,913 9/05/89 4,864,269 07/160,308 9/05/89 
4,863,885 06/866,550 9/05/89 4,864,275 07/191,503 9/05/89 
4,863,886 07/139,213 9/05/89 4,864,277 06/583,396 9/05/89 
4,863,888 07/187,836 9/05/89 = 4,864,278 07/011,596 9/05/89 
4,863,900 07/003,621 9/05/89 4,864,282 06/921,327 9/05/89 
4,863,903 07/112,631 9/05/89 4,864,287 06/915,913 9/05/89 
4,863,905 07/011,990 9/05/89 4,864,288 07/134,965 9/05/89 
4,863,913 06/944,355 9/05/89 4,864,299 07/123,935 9/05/89 
4,863,916 07/047,371 9/05/89 4,864,306 06/877,255 9/05/89 
4,863,917 07/249,147 9/05/89 4,864,309 07/086,452 9/05/89 
4,863,918 07/221,141 9/05/89 = 4,864,313 07/016,015 9/05/89 
4,863,933 07/185,714 9/05/89 4,864,318 07/090,650 9/05/89 
4,863,936 06/921,186 9/05/89 4,864,333 07/255,945 9/05/89 
4,863,941 06/871,185 9/05/89 4,864,334 07/197,390 9/05/89 
4,863,942 06/911,553 9/05/89 = 4,864,335 07/243,517 9/05/89 
4,863,943 06/889,313 9/05/89 = 4,864,343 07/166,086 9/05/89 
4,863,944 07/202,620 9/05/89 4,864,353 07/213,295 9/05/89 
4,863,950 06/867 ,609 9/05/89 4,864,362 07/150,906 9/05/89 
4,863,954 07/194,742 9/05/89 4,864,364 07/138,512 9/05/89 
4,863,956 06/886,790 9/05/89 = 4,864,377 07/194,765 9/05/89 
4,863,965 06/863,131 9/05/89 = 4,864,380 07/274,629 9/05/89 
4,863,966 06/234,908 9/05/89 4,864,407 07/161,548 9/05/89 
4,863,967 06/874,938 9/05/89 = 4,864,410 06/892,498 9/05/89 
4,863,969 07/164,293 9/05/89 4,864,418 07/113,306 9/05/89 
4,863,980 07/161,478 9/05/89 4,864,440 07/188,627 9/05/89 
4,863,988 07/257,147 9/05/89 4,864,444 07/259,271 9/05/89 
4,864,010 07/205,141 9/05/89 4,864,450 07/296,814 9/05/89 
4,864,015 06/693,027 9/05/89 4,864,462 07/269,748 9/05/89 
4,864,018 06/885,146 9/05/89 4,864,464 07/295,065 9/05/89 
4,864,020 06/808,865 9/05/89 4,864,466 07/212,207 9/05/89 
4,864,025 07/127,707 9/05/89 4,864,469 07/179,613 9/05/89 
4,864,026 07/144,231 9/05/89 4,864,473 07/169,743 9/05/89 
4,864,029 07/192,799 9/05/89 4,864,475 07/314,876 9/05/89 
4,864,036 07/213,524 9/05/89 4,864,499 06/938,538 9/05/89 
4,864,048 07/082,336 9/05/89 = 4,864,509 07/102,484 9/05/89 
4,864,050 07/054,985 9/05/89 = 4,864,510 07/098,863 9/05/89 
4,864,057 06/408,860 9/05/89 4,864,515 07/031,951 9/05/89 
4,864,058 07/192,252 9/05/89. 4,864,517 07/169,070 9/05/89 
4,864,061 06/883,208 9/05/89 = 4,864,518 07/095,310 9/05/89 
4,864,063 07/137,366 9/05/89 = 4,864,522 07/160,249 9/05/89 
4,864,066 07/189,298 9/05/89 4,864,526 06/394,996 9/05/89 
4,864,068 07/271,921 9/05/89 4,864,552 06/902,350 9/05/89 
4,864,070 7/172,776 9/05/89 4,864,576 07/252,540 9/05/89 
4,864,071 07/093,194 9/05/89 4,864,586 07/133,764 9/05/89 
4,864,072 07/213,941 9/05/89 4,864,587 06/902,613 9/05/89 
4,864,073 07/189,878 9/05/89 = 4,864,591 07/146,951 9/05/89 
4,864,074 07/189,876 9/05/89 4,864,592 07/177,129 9/05/89 
4,864,079 07/166,128 9/05/89 4,864,596 07/197,708 9/05/89 
4,864,080 07/056,424 9/05/89 = 4,864,597 07/156,909 9/05/89 
4,864,087 07/133,229 9/05/89 4,864,603 07/097 ,067 9/05/89 
4,864,102 07/125,270 9/05/89 4,864,607 07/147,853 9/05/89 
4,864,106 07/071,197 9/05/89 4,864,611 07/124,973 9/05/89 
4,864,137 07/166,765 9/05/89 4,864,619 07/038,650 9/05/89 
4,864,138 07/220,757 9/05/89 4,864,629 07/134,590 9/05/89 
4,864,143 07/274,681 9/05/89 = 4,864,635 07/119,542 9/05/89 
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4,864,926 07/206,216 9/12/89 
4,864,638 07/191,396 9/05/89 4,864,933 07/218,657 9/12/89 
4,864,639 07/101,488 9/05/89 4,864,939 07/157,258 9/12/89 
4,864,640 07/115,461 9/05/89 4,864,941 07/100,580 9/12/89 
4,864,646 07/199,446 9/05/89 4,864,949 07/144,657 9/12/89 
4,864,647 07/135,014 9/05/89 4,864,950 07/087,033 9/12/89 
4,864,650 06/905,488 9/05/89 4,864,952 07/162,246 9/12/89 
4,864,660 07/215,647 9/12/89 4,864,954 07/255,037 9/12/89 
4,864,663 07/154,962 9/12/89 4,864,957 07/274,315 9/12/89 
4,864,664 07/254,784 9/12/89 4,864,958 07/101,285 9/12/89 
4,864,666 07/130,120 9/12/89 4,864,961 07/206,601 9/12/89 
4,864,667 07/143,720 9/12/89 4,864,968 07/122,439 9/12/89 
4,864,669 07/305,717 9/12/89 4,864,970 07/260,475 9/12/89 
4,864,070 07/196,126 9/12/89 4,864,985 07/184,393 9/12/89 
4,864,674 07/108,808 9/12/89 4,864,988 07/239,394 9/12/89 
4,864,678 07/218,133 9/12/89 4,864,993 07/289,704 9/12/89 
4,864,682 07/188,965 9/12/89 4,865,005 07/141,487 9/12/89 
4,864,690 07/066,985 9/12/89 4,865,006 07/169,450 9/12/89 
4,864,692 07/101,639 9/12/89 4,865,015 07/263,682 9/12/89 
4,864,694 07/109,759 9/12/89 4,865,025 07/224,286 9/12/89 
4,864,695 07/200,057 9/12/89 4,865,026 07/042,116 9/12/89 
4,864,699 07/159,750 9/12/89 4,865,031 07/253,953 9/12/89 
4,864,707 07/215,656 9/12/89 4,865,032 07/162,234 9/12/89 
4,864,708 07/190,840 9/12/89 4,865,035 07/126,149 9/12/89 
4,864,709 07/093,730 9/12/89 4,865,037 07/120,590 9/12/89 
4,864,712 07/302,645 9/12/89 4,865,041 07/151,324 9/12/89 
4,864,719 07/329,124 9/12/89 4,865,045 07/194,506 9/12/89 
4,864,720 07/105,601 9/12/89 4,865,046 07/265,017 9/12/89 
4,864,731 07/941,371 9/12/89 4,865,050 07/176,493 9/12/89 
4,864,732 07/145,829 9/12/89 4,865,052 06/930,251 9/12/89 
4,864,734 07/173,922 9/12/89 4,865,058 07/255,857 9/12/89 
4,864,735 07/157,236 9/12/89 4,865,061 06/515,995 9/12/89 
4,864,743 07/069,797 9/12/89 4,865,064 07/217,048 9/12/89 
4,864,748 07/149,700 9/12/89 4,865,070 07/203,466 9/12/89 
4,864,749 07/177,739 9/12/89 4,865,071 07/253,613 9/12/89 
4,864,752 07/086,148 9/12/89 4,865,076 07/218,920 9/12/89 
4,864,757 07/226,690 9/12/89 4,865,079 07/316,074 9/12/89 
4,864,759 07/203,237 9/12/89 4,865,082 07/185,471 9/12/89 
4,864,760 07/260,770 9/12/89 4,865,084 07/319,060 9/12/89 
4,864,765 07/214,766 9/12/89 4,865,090 07/188,244 9/12/89 
,864,767 07/292,894 9/12/89 4,865,092 07/154,189 9/12/89 
64,768 07/234,532 9/12/89 4,865,096 07/232,717 9/12/89 
64,770 06/817,409 9/12/89 4,865,098 06/685,228 9/12/89 
64,784 07/208,710 9/12/89 4,865,101 06/834,355 9/12/89 
64,788 07/208,119 9/12/89 4,865,103 07/078,951 9/12/89 
864,790 07/199,158 9/12/89 4,865,106 07/112,710 9/12/89 
64,795 07/053,035 9/12/89 4,865,109 07/126,358 9/12/89 
864,799 07/233,533 9/12/89 4,865,110 07/142,500 9/12/89 
07/181,371 9/12/89 4,865,122 07/194,155 9/12/89 
864,808 07/302,674 9/12/89 4,865,131 07/297,274 9/12/89 
864,814 07/153,517 9/12/89 4,865,134 07/215,206 9/12/89 
864,815 07/137,608 9/12/89 4,865,141 07/150,525 9/12/89 
864,818 07/178,691 9/12/89 4,865,142 07/250,260 9/12/89 
864,834 07/320,497 9/12/89 4,865,143 07/152,282 9/12/89 
864, 06/945,461 9/12/89 4,865,148 07/230,056 9/12/89 
864,850 06/578,245 9/12/89 4,865,149 07/020,832 9/12/89 
64,852 07/223,596 9/12/89 4,865,155 07/222,622 9/12/89 
864,854 07/120,867 9/12/89 4,865,156 07/203,314 9/12/89 
64,857 07/168,976 9/12/89 4,865,159 07/220,514 9/12/89 
64,865 07/267,146 9/12/89 4,865,161 07/317,122 9/12/89 
,864,867 07/145,618 9/12/89 4,865,163 07/137,591 9/12/89 
864,868 07/129,123 9/12/89 4,865,164 07/285,104 9/12/89 
64,869 07/141,369 9/12/89 4,865,187 07/206,388 9/12/89 
64,873 07/155,873 9/12/89 4,865,188 07/222,075 9/12/89 
64,875 07/212,960 9/12/89 4,865,192 07/192,227 9/12/89 
64,878 07/329,440 9/12/89 4,865,194 07/273,023 9/12/89 
64,880 07/198,748 9/12/89 4,865,195 07/309,964 9/12/89 
64,881 07/208,863 9/12/89 4,865,196 07/206,766 9/12/89 
64,886 07/046,271 9/12/89 4,865,199 06/755,052 9/12/89 
64,887 07/199,652 9/12/89 4,865,200 07/297,140 9/12/89 
64,891 07/024,615 9/12/89 4,865,202 07/175,480 9/12/89 
64,895 07/216,356 9/12/89 4,865,207 07/204,544 9/12/89 
4,864,901 07/228,485 9/12/89 4,865,208 07/180,308 9/12/89 
4,864,902 07/241 ,466 9/12/89 4,865,210 07/288,820 9/12/89 
4,864,904 07/163,095 9/12/89 4,865,211 07/164,341 9/12/89 
4,864,910 07/313,839 9/12/89 4,865,213 07/167,359 9/12/89 
4,864,917 06/934,921 9/12/89 4,865,216 07/132,921 9/12/89 
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4,865,466 07/214,125 9/12/89 
4,865,221 07/137,302 9/12/89 4,865,469 07/185,473 9/12/89 
4,865,223 07/195,701 9/12/89 4,865,479 07/126,424 9/12/89 
4,865,224 07/216,288 9/12/89 4,865,481 07/190,077 9/12/89 
4,865,228 07/191,545 9/12/89 4,865,485 07/215,279 9/12/89 
4,865,230 07/108,334 9/12/89 4,865,492 07/072,242 9/12/89 
4,865,234 07/154,367 9/12/89 4,865,495 07/225,358 9/12/89 
4,865,235 07/216,457 9/12/89 4,865,498 07/195,898 9/12/89 
4,865,236 07/142,939 9/12/89 4,865,501 07/123,942 9/12/89 
4,865,237 07/283,085 9/12/89 4,865,502 07/119,276 9/12/89 
4,865,239 07/200,253 9/12/89 4,865,509 07/113,978 9/12/89 
4,865,240 06/926,082 9/12/89 4,865,513 07/198,179 9/12/89 
4,865,241 06/679,190 9/12/89 4,865,518 07/252,518 9/12/89 
4,865,245 07/700,683 9/12/89 4,865,519 07/210,790 9/12/89 
4,865,247 07/168,373 9/12/89 4,865,532 07/173,275 9/12/89 
4,865,250 07/264,288 9/12/89 4,865,535 07/187,310 9/12/89 
4,865,254 07/218,851 9/12/89 4,865,540 07/304,998 9/12/89 
4,865,255 07/128,101 9/12/89 4,865,541 07/261,246 9/12/89 
4,865,259 07/264,783 9/12/89 4,865,544 07/123,346 9/12/89 
4,865,260 07/097,746 9/12/89 4,865,548 07/295,928 9/12/89 
4,865,266 07/120,034 9/12/89 4,865,549 07/181,544 9/12/89 
4,865,267 07/160,269 9/12/89 4,865,553 07/310,793 9/12/89 
4,865,269 07/215,814 9/12/89 4,865,556 07/176,902 9/12/89 
4,865,270 07/254,052 9/12/89 4,865,557 07/121,510 9/12/89 
4,865,272 06/875,723 9/12/89 4,865,559 07/222,317 9/12/89 
4,865,276 07/261,496 9/12/89 4,865,563 07/683,847 9/12/89 
4,865,280 07/276,011 9/12/89 4,865,565 07/243,279 9/12/89 
4,865,284 07/175,651 9/12/89 4,865,577 07/242,026 9/12/89 
4,865,285 07/216,327 9/12/89 4,865,579 07/195,789 9/12/89 
4,865,289 07/174,872 9/12/89 4,865,583 07/185,306 9/12/89 
4,865,296 07/209,546 9/12/89 4,865,588 07/238,484 9/12/89 
4,865,297 07/185,910 9/12/89 4,865,590 07/095,051 9/12/89 
4,865,300 07/149,428 9/12/89 4,865,594 07/170,260 9/12/89 
4,865,301 07/162,092 9/12/89 4,865,595 07/166,200 9/12/89 
4,865,302 07/167,635 9/12/89 4,865,605 07/151,335 9/12/89 
4,865,305 06/634,414 9/12/89 4,865,607 07/099,235 9/12/89 
4,865,311 07/303,124 9/12/89 4,865,609 07/163,054 9/12/89 
4,865,312 07/229,436 9/12/89 4,865,611 07/194,212 9/12/89 
4,865,313 07/182,209 9/12/89 4,865,613 07/215,311 9/12/89 
4,865,314 07/093,256 9/12/89 4,865,614 07/057,555 9/12/89 
4,865,316 07/208,609 9/12/89 4,865,620 07/239,401 9/12/89 
4,865,324 07/152,410 9/12/89 4,865,628 07/291,210 9/12/89 
4,865,329 07/129,708 9/12/89 4,865,634 07/312,819 9/12/89 
4,865,330 07/250,767 9/12/89 4,865,641 07/166,137 9/12/89 
4,865,333 07/111,766 9/12/89 4,865,644 07/076,972 9/12/89 
4,865,335 7/228,161 9/12/89 4,865,665 07/200,895 9/12/89 
4,865,336 07/202,475 9/12/89 4,865,667 07/252,520 9/12/89 
4,865,337 07/104,864 9/12/89 4,865,671 07/183,528 9/12/89 
4,865,344 07/218,567 9/12/89 4,865,672 07/203,185 9/12/89 
4,865,351 07/231,256 9/12/89 4,865,673 07/153,274 9/12/89 
4,865,354 07/349,306 9/12/89 4,865,679 07/080,778 9/12/89 
4,865,357 07/234,564 9/12/89 4,865,680 07/288,936 9/12/89 
4,865,358 07/257,819 9/12/89 4,865,681 07/815,267 9/12/89 
4,865,359 07/064, 120 9/12/89 4,865,687 07/288,900 9/12/89 
4,865,367 07/191,400 9/12/89 4,865,689 07/148,801 9/12/89 
4,865,368 07/135,189 9/12/89 4,865,692 07/306,288 9/12/89 
4,865,369 07/215,383 9/12/89 4,865,702 07/143,971 9/12/89 
4,865,371 07/097,735 9/12/89 4,865,703 07/224,043 9/12/89 
4,865,372 07/211,063 9/12/89 4,865,708 07/271,100 9/12/89 
4,865,373 07/208,755 9/12/89 4,865,723 07/264,634 9/12/89 
4,865,375 07/207,406 9/12/89 4,865,725 07/081,851 9/12/89 
4,865,379 07/153,508 9/12/89 4,865,726 07/136,297 9/12/89 
4,865,388 07/332,137 9/12/89 4,865,730 07/054,941 9/12/89 
4,865,390 07/093,012 9/12/89 4,865,731 07/168,501 9/12/89 
4,865,391 07/208,174 9/12/89 4,865,737 07/292,913 9/12/89 
4,865,402 07/154,139 9/12/89 4,865,744 07/224,015 9/12/89 
4,865,410 07/147,830 9/12/89 4,865,745 07/188,992 9/12/89 
4,865,416 07/090,863 9/12/89 4,865,752 07/279,847 9/12/89 
4,865,419 07/211,051 9/12/89 4,865,764 07/255,300 9/12/89 
4,865,422 07/199,427 9/12/89 4,865,773 07/228,688 9/12/89 
4,865,428 07/087,891 9/12/89 4,865,774 07/226,596 9/12/89 
4,865,439 07/246,204 9/12/89 4,865,778 07/277,984 9/12/89 
4,865,440 07/255,859 9/12/89 4,865,782 07/229,320 9/12/89 
4,865,441 07/222,726 9/12/89 4,865,788 07/182,298 9/12/89 
4,865,442 07/143,770 9/12/89 4,865,789 06/551,446 9/12/89 
4,865,443 07/060,766 9/12/89 4,865,798 07/191,213 9/12/89 
4,865,444 07/108,596 9/12/89 4,865,803 07/106,644 9/12/89 
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4,865,806 07/072,122 9/12/89 4,866,214 07/201 ,468 9/12/89 
4,865,809 07/251,688 9/12/89 4,866,220 07/180,927 9/12/89 
4,865,810 07/099,238 9/12/89 4,866,245 07/201,249 9/12/89 
4,865,811 07/159,366 9/12/89 4,866,264 07/265,390 9/12/89 
4,865,813 06/882, 167 9/12/89 4,866,273 07/242,129 9/12/89 
4,865,824 07/204,040 9/12/89 4,866,275 07/016,306 9/12/89 
4,865,830 07/149,157 9/12/89 4,866,279 07/256,858 9/12/89 
4,865,832 07/069,655 9/12/89 4,866,281 07/223,330 9/12/89 
4,865,837 07/078,921 9/12/89 4,866,286 07/197,456 9/12/89 
4,865,843 07/016,117 9/12/89 4,866,287 07/264,101 9/12/89 
4,865,853 07/323,951 9/12/89 4,866,297 07/081,731 9/12/89 
4,865,858 07/089,508 9/12/89 4,866,323 07/117,200 9/12/89 
4,865,859 07/204,988 9/12/89 4,866,325 07/130,327 9/12/89 
4,865,860 07/203,882 9/12/89 4,866,331 07/076,437 9/12/89 
4,865,864 06/7 16,469 9/12/89 4,866,340 07/290,853 9/12/89 
4,865,869 07/179,752 9/12/89 4,866,342 07/198,704 9/12/89 
4,865,872 07/015,695 9/12/89 4,866,354 07/185,542 9/12/89 
4,865,876 07/094,443 9/12/89 4,866,359 07/238,349 9/12/89 
4,865,890 07/173,869 9/12/89 4,866,360 07/153,266 9/12/89 
4,865,892 07/081,205 9/12/89 4,866,364 07/163,761 9/12/89 
4,865,900 07/115,862 9/12/89 4,866,367 07/179,927 9/12/89 
4,865,901 06/927,515 9/12/89 4,866,371 07/252,023 9/12/89 
4,865,904 07/094,744 9/12/89 4,866,374 07/009,914 9/12/89 
4,865,922 07/077,113 9/12/89 4,866,381 07/190,475 9/12/89 
4,865,925 07/306,337 9/12/89 4,866,384 07/048,247 9/12/89 
4,865,928 07/248,671 9/12/89 4,866,385 07/217,180 9/12/89 
4,865,929 07/261,744 9/12/89 4,866,398 07/180,432 9/12/89 
4,865,930 07/263,452 9/12/89 4,866,405 07/169,676 9/12/89 
4,865,938 07/135,013 9/12/89 4,866,412 07/084,306 9/12/89 
4,865,940 07/309,040 9/12/89 4,866,414 07/177,105 9/12/89 
4,865,943 06/770,538 9/12/89 4,866,418 07/213,616 9/12/89 
4,865,972 06/899,011 9/12/89 4,866,422 07/192,624 9/12/89 
4,865,976 06/905,599 9/12/89 4,866,425 07/191,114 9/12/89 
4,865,978 06/882,103 9/12/89 4,866,431 07/158,584 9/12/89 
4,865,990 07/073,315 9/12/89 4,866,436 07/132,381 9/12/89 
4,865,998 07/083,723 9/12/89 4,866,437 07/144,293 9/12/89 
4,866,012 07/153,293 9/12/89 4,866,441 06/924,782 9/12/89 
4,866,014 07/037,654 9/12/89 4,866,445 07/137,141 9/12/89 
4,866,021 07/144,454 9/12/89 4,866,450 07/258,060 9/12/89 
4,866,023 07/193,973 9/12/89 4,866,456 06/886,022 9/12/89 
4,866,024 07/250,654 9/12/89 4,866,472 07/234,944 9/12/89 
4,866,031 07/060,079 9/12/89 4,866,473 07/206,124 9/12/89 
4,866,039 06/920,719 9/12/89 4,866,474 07/147,323 9/12/89 
4,866,040 07/003,888 9/12/89 4,866,481 07/088,263 9/12/89 
4,866,043 07/072,804 9/12/89 4,866,492 07/253,354 9/12/89 
4,866,044 06/88 1,795 9/12/89 4,866,516 07/205,253 9/12/89 
4,866,046 07/199,679 9/12/89 4,866,523 07/228,862 9/12/89 
4,866,050 07/186,815 9/12/89 4,866,529 07/020,924 9/12/89 
4,866,055 07/120,932 9/12/89 4,866,534 07/169,303 9/12/89 
4,866,066 07/015,007 9/12/89 4,866,539 07/223,296 9/12/89 
4,866,067 07/129,743 9/12/89 4,866,554 07/224,077 9/12/89 
4,866,072 07/157,715 9/12/89 4,866,563 07/215,301 9/12/89 
4,866,078 07/089,823 9/12/89 4,866,571 06/643,530 9/12/89 
4,866,086 07/218,246 9/12/89 4,866,572 07/129,588 9/12/89 
4,866,089 07/166,806 9/12/89 4,866,574 07/197,881 9/12/89 
4,866,095 06/668,978 9/12/89 4,866,585 07/203,915 9/12/89 
4,866,097 06/647,754 9/12/89 4,866,610 07/042,370 9/12/89 
4,866,104 07/276,938 9/12/89 4,866,614 07/231,932 9/12/89 
4,866,108 07/144,909 9/12/89 4,866,618 07/069,143 9/12/89 
4,866,120 07/205,126 9/12/89 4,866,622 06/875,490 9/12/89 
4,866,146 07/242,309 9/12/89 4,866,627 07/062,663 9/12/89 
4,866,149 06/935,926 9/12/89 4,866,628 07/135,122 9/12/89 
4,866,154 07/226,625 9/12/89 4,866,629 07/118,036 9/12/89 
4,866,156 07/079,189 9/12/89 4,866,630 06/85 1,962 9/12/89 
4,866,160 07/065,765 9/12/89 4,866,645 07/137,111 9/12/89 
4,866,166 06/647,881 9/12/89 4,866,658 07/244,549 9/12/89 
4,866,169 06/920,398 9/12/89 4,866,659 07/024,598 9/12/89 
4,866,174 07/072,725 9/12/89 4,866,661 06/844, 164 9/12/89 
4,866,176 07/084,436 9/12/89 4,866,665 07/033,175 9/12/89 
4,866,184 07/197,438 9/12/89 4,866,666 07/068,739 9/12/89 
4,866,186 07/213,870 9/12/89. 4,866,667 07/130,596 9/12/89 
07/152,029 9/12/89 4,866,681 07/165,750 9/12/89 

07/133,585 9/12/89 4,866,683 07/197,875 9/12/89 

07/234,644 9/12/89 4,866,695 07/100,234 9/12/89 

866,204 07/156,036 9/12/89 4,866,696 07/160,819 9/12/89 
-866,205 07/218,427 9/12/89 4,866,723 07/237,939 9/12/89 
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4,867,019 07/05 1,908 9/19/89 
4,866,727 07/120,158 9/12/89 4,867,024 07/308,637 9/19/89 
4,866,737 07/076,027 9/12/89 4,867,028 07/217,033 9/19/89 
4,866,751 07/253,786 9/12/89 4,867,029 07/135,645 9/19/89 
4,866,753 07/243,992 9/12/89 4,867,030 07/274,356 9/19/89 
4,866,759 07/126,630 9/12/89 4,867,032 07/105,811 9/19/89 
4,866,762 07/177,328 9/12/89 4,867,033 07/120,858 9/19/89 
4,866,764 07/236,993 9/12/89 4,867,034 07/154,971 9/19/89 
4,866,768 07/006,317 9/12/89 4,867,036 07/127,727 9/19/89 
4,866,773 07/197,062 9/12/89 4,867,037 07/304,437 9/19/89 
4,866,774 07/266,467 9/12/89 4,867,038 07/23 1,006 9/19/89 
4,866,776 06/665,110 9/12/89 4,867,052 06/941 ,346 9/19/89 
4,866,778 06/895,488 9/12/89 4,867,054 07/206,970 9/19/89 
4,866,781 06/48 1,188 9/12/89 4,867,056 07/211,133 9/19/89 
4,866,789 06/553,695 9/19/89 4,867,060 06/947,024 9/19/89 
4,866,794 07/216,213 9/19/89 4,867,061 07/151,710 9/19/89 
4,866,798 07/252,756 9/19/89 4,867,062 07/213,617 9/19/89 
4,866,799 07/062,726 9/19/89 = 4,867,065 07/244,408 9/19/89 
4,866,801 07/270,780 9/19/89 4,867,067 07/081,152 9/19/89 
4,866,803 07/261,345 9/19/89 4,867,069 07/176,662 9/19/89 
4,866,805 07/215,778 9/19/89 4,867,070 07/202,951 9/19/89 
4,866,813 07/291,283 9/19/89 4,867,078 07/038,346 9/19/89 
4,866,815 07/242,013 9/19/89 4,867,082 07/242,060 9/19/89 
4,866,818 07/286,605 9/19/89 4,867,084 07/210,631 9/19/89 
4,866,833 06/929,713 9/19/89 4,867,092 07/268,206 9/19/89 
4,866,834 07/255,901 9/19/89 4,867,097 07/207,410 9/19/89 
4,866,837 07/128,234 9/19/89 4,867,104 07/197,292 9/19/89 
4,866,841 07/244,959 9/19/89 4,867,108 07/174,176 9/19/89 
4,866,842 07/252,334 9/19/89 4,867,111 07/274,909 9/19/89 
4,866,845 07/171,727 9/19/89 4,867,112 07/182,985 9/19/89 
4,866,847 07/215,351 9/19/89 4,867,114 07/316,456 9/19/89 
4,866,848 07/261,677 9/19/89 = 4,867,115 06/924,613 9/19/89 
4,866,849 07/065,446 9/19/89 4,867,116 07/198,188 9/19/89 
4,866,851 07/232,272 9/19/89 4,867,117 07/136,779 9/19/89 
4,866,853 07/169,847 9/19/89 = 4,867,131 07/317,445 9/19/89 
4,866,856 07/108,055 9/19/89 4,867,133 07/080,444 9/19/89 
4,866,857 07/055,571 9/19/89 4,867,142 07/155,476 9/19/89 
4,866,858 07/098,772 9/19/89 = 4,867,145 07/175,299 9/19/89 
4,866,859 07/223,929 9/19/89 = 4,867,148 06/410,058 9/19/89 
4,866,860 07/224,119 9/19/89 = 4,867,158 07/075,648 9/19/89 
4,866,861 07/222,262 9/19/89 4,867,159 07/220,566 9/19/89 
4,866,863 07/167,042 9/19/89 = 4,867,170 07/179,337 9/19/89 
4,866,864 07/048,226 9/19/89 4,867,178 07/257,213 9/19/89 
4,866,865 07/153,074 9/19/89 4,867,182 07/170,600 9/19/89 
4,866,866 07/118,172 9/19/89 4,867,183 07/270,416 9/19/89 
4,866,868 07/159,843 9/19/89 4,867,184 07/090,232 9/19/89 
4,866,872 07/273,961 9/19/89 = 4,867,186 07/231,901 9/19/89 
4,866,874 07/111,927 9/19/89 = 4,867,195 07/162,135 9/19/89 
4,866,875 07/155,913 9/19/89 = 4,867,222 07/207,494 9/19/89 
4,866,876 07/330,746 9/19/89 = 4,867,227 07/227,630 9/19/89 
4,866,890 07/270,419 9/19/89 = 4,867,227 07/250,601 9/19/89 
4,866,896 07/186,373 9/19/89 4,867,228 07/166,823 9/19/89 
4,866,902 07/140, 102 9/19/89 4,867,232 07/049,357 9/19/89 
4,866,904 07/265,010 9/19/89 4,867,237 07/267,213 9/19/89 
4,866,906 06/614,746 9/19/89 = 4,867,245 07/232,068 9/19/89 
4,866,908 07/150,381 9/19/89 4,867,246 07/163,774 9/19/89 
4,866,912 07/207,294 9/19/89 = 4,867,251 07/057,911 9/19/89 
4,866,919 07/233,991 9/19/89 = 4,867,252 07/239,960 9/19/89 
4,866,926 07/207,086 9/19/89 4,867,265 07/293,090 9/19/89 
4,866,931 07/148,450 9/19/89 4,867,266 07/007,181 9/19/89 
4,866,932 07/217,419 9/19/89 4,867,273 07/292,485 9/19/89 
4,866,933 07/247,285 9/19/89 4,867,276 07/224,547 9/19/89 
4,866,952 06/928,266 9/19/89 4,867,280 06/632,816 9/19/89 
4,866,953 07/226,830 9/19/89 = 4,867,282 07/151,880 9/19/89 
4,866,961 07/120,696 9/19/89 4,867,288 07/187,490 9/19/89 
4,866,970 06/726,888 9/19/89 = 4,867,295 07/147,935 9/19/89 
4,866,972 07/227,503 9/19/89 4,867,303 07/194,754 9/19/89 
4,866,977 07/281,452 9/19/89 4,867,305 07/142,498 9/19/89 
4,866,980 07/289,878 9/19/89 4,867,306 07/138,218 9/19/89 
4,866,986 07/245,003 9/19/89 = 4,867,307 07/319,359 9/19/89 
4,866,991 07/234,897 9/19/89 = 4,867,308 07/049,540 9/19/89 
4,866,993 07/139,442 9/19/89 = 4,867,312 07/258,412 9/19/89 
4,866,996 07/063,149 9/19/89 = 4,867,313 07/163,268 9/19/89 
4,867,007 07/026,383 9/19/89 4,867,316 07/189,357 9/19/89 
4,867,015 07/197,507 9/19/89 4,867,319 07/253,688 9/19/89 
4,867,016 07/199,855 9/19/89 4,867,320 07/246,934 9/19/89 
4,867,017 07/166,428 9/19/89 4,867,322 07/216,519 9/19/89 
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4,867,621 07/259,085 9/19/89 
4,867,324 07/202,810 9/19/89 4,867,624 07/182,798 9/19/89 
4,867,335 07/277,775 9/19/89 4,867,630 07/194,511 9/19/89 
4,867,338 06/761,627 9/19/89 4,867,642 07/213,713 9/19/89 
4,867,339 06/877 ,043 9/19/89 4,867,644 07/051,000 9/19/89 
4,867,340 07/194,062 9/19/89 4,867,645 07/242,249 9/19/89 
4,867,344 07/064,870 9/19/89 4,867,646 07/183,600 9/19/89 
4,867,348 07/034,859 9/19/89 4,867,647 07/233,237 9/19/89 
4,867,349 06/896,712 9/19/89 4,867,655 07/167,754 9/19/89 
4,867,350 07/174,343 9/19/89 4,867,659 06/939,282 9/19/89 
4,867,351 07/038,395 9/19/89 4,867,661 06/879,379 9/19/89 
4,867,356 07/106,729 9/19/89 4,867,675 07/260,716 9/19/89 
4,867,358 07/222,048 9/19/89 4,867,681 07/166,073 9/19/89 
4,867,359 06/670,329 9/19/89 4,867,683 06/865,738 9/19/89 
4,867,360 07/285,729 9/19/89 4,867,688 07/257,937 9/19/89 
4,867,369 07/116,080 9/19/89 4,867,701 07/229,837 9/19/89 
4,867,371 07/070,150 9/19/89 4,867,702 07/281,392 9/19/89 
4,867,372 07/187,852 9/19/89 4,867,703 07/233,152 9/19/89 
4,867,374 07/242,321 9/19/89 4,867,704 07/229,881 9/19/89 
4,867,385 07/175,151 9/19/89 4,867,716 07/194,209 9/19/89 
4,867,391 07/213,085 9/19/89 4,867,717 07/184,500 9/19/89 
4,867,403 07/230,305 9/19/89 4,867,718 07/252,651 9/19/89 
4,867,410 07/138,346 9/19/89 4,867,719 07/252,174 9/19/89 
4,867,413 07/218,868 9/19/89 4,867,722 07/286,938 9/19/89 
4,867,415 07/216,601 9/19/89 4,867,723 07/255,159 9/19/89 
4,867,416 07/179,404 9/19/89 4,867,727 07/269,588 9/19/89 
4,867,417 07/172,794 9/19/89 4,867,728 07/255,368 9/19/89 
4,867,418 07/296,847 9/19/89 4,867,738 07/093,050 9/19/89 
4,867,420 07/272,352 9/19/89 4,867,750 07/282,729 9/19/89 
4,867,432 06/608,221 9/19/89 4,867,764 07/157,878 9/19/89 
4,867,438 07/327,297 9/19/89 4,867,765 07/163,146 9/19/89 
4,867,441 07/235,053 9/19/89 4,867,770 07/191,833 9/19/89 
4,867,442 07/107,269 9/19/89 4,867,779 06/942,722 9/19/89 
4,867,443 07/168,880 9/19/89 4,867,781 07/148,995 9/19/89 
4,867,444 07/255,776 9/19/89 4,867,783 07/244,172 9/19/89 
4,867,445 06/837,220 9/19/89 4,867,802 07/210,479 9/19/89 
4,867,446 07/272,451 9/19/89 4,867,818 07/247,637 9/19/89 
4,867,447 07/270,405 9/19/89 4,867,819 07/082,476 9/19/89 
4,867,452 07/359,140 9/19/89 4,867,821 07/217,423 9/19/89 
4,867,453 07/182,946 9/19/89 4,867,828 07/115,707 9/19/89 
4,867,456 07/195,643 9/19/89 4,867,830 07/268,779 9/19/89 
4,867,457 07/186,910 9/19/89 4,867,832 07/160,849 9/19/89 
4,867,460 07/140,171 9/19/89 4,867,833 07/095,687 9/19/89 
4,867,461 07/162,423 9/19/89 4,867,847 07/232,920 9/19/89 
4,867,464 07/302,035 9/19/89 4,867,855 07/161,021 9/19/89 
4,867,473 07/225,844 9/19/89 4,867,866 07/180,879 9/19/89 
4,867,476 07/215,143 9/19/89 4,867,869 07/128,148 9/19/89 
4,867,491 07/131,429 9/19/89 4,867,874 07/140,244 9/19/89 
4,867,492 07/099,282 9/19/89 4,867,875 07/080,673 9/19/89 
4,867,493 06/849,521 9/19/89 4,867,880 07/257,878 9/19/89 
4,867,502 07/251,755 9/19/89 4,867,884 07/315,239 9/19/89 
4,867,506 07/232,015 9/19/89 4,867,888 07/137,646 9/19/89 
4,867,516 07/246,886 9/19/89 4,867,892 07/138,217 9/19/89 
4,867,520 06/644,980 9/19/89 4,867,900 07/251,001 9/19/89 
4,867,530 07/220,410 9/19/89 4,867,904 07/046,815 9/19/89 
4,867,538 07/028,352 9/19/89 4,867,907 07/078,200 9/19/89 
4,867,541 07/264,344 9/19/89 4,867,915 06/866,037 9/19/89 
4,867,547 07/114,791 9/19/89 4,867,957 07/287,600 9/19/89 
4,867,548 06/889,576 9/19/89 4,867,961 07/160,699 9/19/89 
4,867,552 07/227,329 9/19/89 4,867,968 07/138,867 9/19/89 
4,867,553 07/031,839 9/19/89 4,867,976 07/069,695 9/19/89 
4,867,574 07/195,780 9/19/89 4,867,977 07/067,311 9/19/89 
4,867,576 07/198,480 9/19/89 4,867,989 06/905,732 9/19/89 
4,867,581 06/906,335 9/19/89 4,867,991 07/094,946 9/19/89 
4,867,582 07/301,799 9/19/89 4,867,993 07/153,698 9/19/89 
4,867,589 07/161,910 9/19/89 4,867,994 07/001 ,696 9/19/89 
4,867,592 06/931,52) 9/19/89 4,868,009 07/231,591 9/19/89 
4,867,594 07/130,589 9/19/89 4,868,018 07/186,608 9/19/89 
4,867,595 06/924,040 9/19/89 4,868,019 07/189,421 9/19/89 
4,867,596 07/228,256 9/19/89 4,868,022 07/086, 109 9/19/89 
4,867,597 07/212,771 9/19/89 4,868,023 07/104,716 9/19/89 
4,867,599 07/234,100 9/19/89 4,868,039 07/291 ,616 9/19/89 
4,867,603 07/304,608 9/19/89 4,868,049 07/053,066 9/19/89 
4,867,606 07/208,743 9/19/89 4,868,061 07/195,934 9/19/89 
4,867,608 07/309,374 9/19/89 4,868,064 07/146,735 9/19/89 
4,867,610 07/252,735 9/19/89 4,868,071 07/155,897 9/19/89 
4,867,612 07/147,976 9/19/89 4,868,075 07/171,962 9/19/89 
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4,868,471 07/189,279 9/19/89 
4,868,089 07/183,432 9/19/89 4,868,480 07/068,330 9/19/89 
4,868,094 07/232,771 9/19/89 4,868,481 07/184,113 9/19/89 
4,868,096 07/092,485 9/19/89 4,868,493 07/250,999 9/19/89 
4,868,098 07/171,917 9/19/89 4,868,497 07/301 ,557 9/19/89 
4,868,103 06/83 1,250 9/19/89 4,868,511 07/158,428 9/19/89 
4,868,108 06/807,930 9/19/89 4,868,512 07/079,536 9/19/89 
4,868,120 03/335,406 9/19/89 4,868,521 07/232,731 9/19/89 
4,868,121 06/773,459 9/19/89 4,868,528 07/211,046 9/19/89 
4,868,152 07/170,345 9/19/89 4,868,530 07/246,943 9/19/89 
4,868,155 07/105,055 9/19/89 4,868,535 07/267,045 9/19/89 
4,868,157 07/105,051 9/19/89 4,868,543 06/940,549 9/19/89 
4,868,160 07/140,003 9/19/89 4,868,544 07/212,578 9/19/89 
4,868,165 06/868,741 9/19/89 4,868,550 07/140,886 9/19/89 
4,868,167 07/196,415 9/19/89 4,868,551 07/018,731 9/19/89 
4,868,168 07/120,276 9/19/89 4,868,552 06/899,939 9/19/89 
4,868,175 07/192,060 9/19/89 4,868,558 07/158,937 9/19/89 
4,868,178 07/153,680 9/19/89 4,868,562 07/158,984 9/19/89 
4,868,188 06/439,098 9/19/89 4,868,567 07/088,165 9/19/89 
4,868,189 07/140,503 9/19/89 4,868,571 07/110,824 9/19/89 
4,868,192 07/167,343 9/19/89 4,868,582 07/230,432 9/19/89 
4,868,194 07/248,768 9/19/89 4,868,583 07/230,426 9/19/89 
4,868,195 07/165,045 9/19/89 4,868,588 07/309,686 9/19/89 
4,868,198 07/177,561 9/19/89 4,868,589 07/286,886 9/19/89 
4,868,199 07/167,264 9/19/89 4,868,595 07/273,724 9/19/89 
4,868,200 07/166,146 9/19/89 4,868,597 07/243,129 9/19/89 
4,868,201 07/042,924 9/19/89 4,868,602 07/223,568 9/19/89 
4,868,202 07/136,687 9/19/89 4,868,605 07/269,990 9/19/89 
4,868,203 07/053,021 9/19/89 4,868,606 07/269,988 9/19/89 
4,868,205 07/167,272 9/19/89 4,868,613 07/134,603 9/19/89 
4,868,206 06/933,801 9/19/89 4,868,624 06/841,012 9/19/89 
4,868,220 06/898,739 9/19/89 4,868,636 07/211,157 9/19/89 
4,868,237 06/887,157 9/19/89 4,868,652 06/292,744 9/19/89 
4,868,250 06/822,093 9/19/89 4,868,657 07/129,756 9/19/89 
4,868,264 07/050,032 9/19/89 4,868,658 06/808,908 9/19/89 
4,868,266 07/253,210 9/19/89 4,868,665 07/183,869 9/19/89 
4,868,269 06/937,720 9/19/89 4,868,672 07/101,481 9/19/89 
4,868,272 07/250,610 9/19/89 4,868,677 07/143,495 9/19/89 
4,868,273 07/231,479 9/19/89 4,868,693 07/153,338 9/19/89 
4,868,280 07/231,558 9/19/89 4,868,710 07/183,584 9/19/89 
4,868,281 07/063,953 9/19/89 4,868,715 07/200,584 9/19/89 
4,868,283 07/055,504 9/19/89 4,868,724 07/316,851 9/19/89 
4,868,285 07/003,948 9/19/89 4,868,727 07/294,286 9/19/89 
4,868,299 07/106,665 9/19/89 4,868,738 06/766,024 9/19/89 
4,868,300 07/102,083 9/19/89 4,868,756 07/012,319 9/19/89 
4,868,306 07/260,529 9/19/89 4,868,764 07/035,104 9/19/89 
4,868,309 07/213,969 9/19/89 4,868,767 07/079,641 9/19/89 
4,868,311 06/847 ,422 9/19/89 4,868,772 07/182,438 9/19/89 
4,868,312 07/199,023 9/19/89 4,868,773 07/111,112 9/19/89 
4,868,314 07/181,435 9/19/89 4,868,774 07/291,199 9/19/89 
4,868,319 07/136,893 9/19/89 4,868,789 07/098,623 9/19/89 
4,868,320 07/259,596 9/19/89 4,868,800 07/275,270 9/19/89 
4,868,321 07/224,274 9/19/89 4,868,801 07/112,385 9/19/89 
4,868,323 07/136,343 9/19/89 4,868,805 07/085,071 9/19/89 
4,868,326 07/227,780 9/19/89 4,868,833 07/083,342 9/19/89 
4,868,331 07/068,002 9/19/89 4,868,841 07/205,963 9/19/89 
4,868,332 07/123,748 9/19/89 4,868,845 07/043,017 9/19/89 
4,868,338 07/165,704 9/19/89 4,868,855 06/615,843 9/19/89 
4,868,352 07/181,293 9/19/89 4,868,860 07/158,983 9/19/89 
4,868,353 07/175,259 9/19/89 4,868,864 07/177,534 9/19/89 
4,868,366 07/132,028 9/19/89 4,868,876 07/052,657 9/19/89 
4,868,369 07/049,957 9/19/89 4,868,881 07/239,783 9/19/89 
4,868,378 07/197,078 9/19/89 4,868,883 07/195,424 9/19/89 
4,868,390 07/156,395 9/19/89 4,868,887 07/244,596 9/19/89 
4,868,392 07/190,614 9/19/89 4,868,893 07/192,845 9/19/89 
4,868,398 07/164,056 9/19/89 4,868,897 07/138,367 9/19/89 
4,868,399 07/012,665. 9/19/89 4,868,898 07/231,480 9/19/89 
4,868,406 07/215,720 9/19/89 4,868,899 07/156,181 9/19/89 
4,868,408 07/243,829 9/19/89 4,868,900 07/125,130 9/26/89 
4,868,412 07/264,232 9/19/89 4,868,902 07/151,845 9/19/89 
4,868,429 07/325,095 9/19/89 4,868,903 07/181,900 9/19/89 
4,868,433 06/885,375 9/19/89 4,868,906 07/119,176 9/19/89 
4,868,437 07/220,050 9/19/89 4,868,909 07/162,224 9/19/89 
4,868,445 07/208,776 9/19/89 4,868,916 06/610,013 9/19/89 
4,868,450 07/314,295 9/19/89 4,868,918 06/87 1,543 9/19/89 
4,868,455 07/168,848 9/19/89 4,868,927 07/160,323 9/26/89 
4,868,461 07/111,685 9/19/89 4,868,929 07/191,361 9/26/89 
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4,869,244 07/184,457 9/26/89 
4,868,931 07/177,041 9/26/89 4,869,250 06/709,093 9/26/89 
4,868,933 07/191,126 9/26/89 4,869,259 07/194,861 9/26/89 
4,868,934 07/108,835 9/26/89 4,869,260 07/099,757 9/26/89 
4,868,935 06/720,515 9/26/89 4,869,273 07/891,540 9/26/89 
4,868,941 07/262,702 9/26/89 4,869,279 06/944,983 9/26/89 
4,868,948 07/198,617 9/26/89 4,869,284 07/076,567 9/26/89 
4,868,960 07/308,453 9/26/89 4,869,286 07/185,747 9/26/89 
4,868,971 07/160,019 9/26/89 4,869,297 07/168,419 9/26/89 
4,868,973 07/230,079 9/26/89 4,869,302 07/161,918 9/26/89 
4,868,976 07/165,071 9/26/89 4,869,305 07/284,163 9/26/89 
4,868,981 07/229,683 9/26/89 4,869,306 07/162,031 9/26/89 
4,868,982 07/182,132 9/26/89 4,869,314 06/912,357 9/26/89 
4,868,986 07/166,646 9/26/89 4,869,315 06/626,738 9/26/89 
4,868,987 07/211,908 9/26/89 4,869,320 06/794,344 9/26/89 
4,868.988 07/261,761 9/26/89 4,869,321 07/308,485 9/26/89 
4,868.990 07/192,771 9/26/89 4,869,328 07/074,144 9/26/89 
4,868.994 07/223,410 9/26/89 4,869,339 07/255,313 9/26/89 
4,868,999 07/096,899 9/26/89 4,869,340 07/208,993 9/26/89 
4,869.000 07/125,130 9/26/89 4,869,342 07/264,846 9/26/89 
4,869,002 07/233,893 9/26/89 4,869,347 07/227,313 9/26/89 
4,869,008 07/119,566 9/26/89 4,869,351 07/238,671 9/26/89 
4,869.009 07/233,470 9/26/89 4,869,354 07/026,960 9/26/89 
4,869,010 07/143,970 9/26/89 4,869,361 07/251,779 9/26/89 
4,869.012 07/288,768 9/26/89 4,869,362 07/040,417 9/26/89 
4,869.017 07/055,339 9/26/89 4,869,364 07/219,913 9/26/89 
4,869.021 07/305,918 9/26/89 4,869,365 07/217,435 9/26/89 
4,869.022 07/201,876 9/26/89 4,869,371 07/183,663 9/26/89 
4,869.026 07/167,022 9/26/89 4,869,375 07/186,000 9/26/89 
4,869.027 07/142,617 9/26/89 4,869,377 07/197,504 9/26/89 
4,869.030 07/186,039 9/26/89 4,869,379 07/102,560 9/26/89 
4,869.031 07/250,948 9/26/89 4,869,381 07/190,957 9/26/89 
4,869.034 07/267,837 9/26/89 4,869,385 07/234,607 9/26/89 
4,869,035 07/278,526 9/26/89 4,869,387 07/160,419 9/26/89 
4,869,039 07/232,138 9/26/89 4,869,389 07/182,420 9/26/89 
4,869,041 07/066,026 9/26/89 4,869,391 07/178,290 9/26/89 
4,869,042 07/143,422 9/26/89 4,869,407 07/182,129 9/26/89 
4,869,045 07/155,801 9/26/89 4,869,409 07/278,186 9/26/89 
4,869,056 07/167,135 9/26/89 4,869,413 07/209,921 9/26/89 
4,869,060 07/209,730 9/26/89 4,869,425 07/230,566 9/26/89 
4,869,061 07/077,623 9/26/89 4,869,426 07/186,009 9/26/89 
4,869,062 07/286,892 9/26/89 4,869,428 07/229,478 9/26/89 
4,869,068 07/162,270 9/26/89 4,869,430 07/181,046 9/26/89 
4,869,077 07/088,400 9/26/89 4,869,433 07/110,928 9/26/89 
4,869,084 07/283,579 9/26/89 4,869,435 07/288,973 9/26/89 
4,869,085 07/055,724 9/26/89 4,869,437 07/220,604 9/26/89 
4,869,105 07/236,007 9/26/89 4,869,438 07/255,739 9/26/89 
4,869,106 07/239,985 9/26/89 4,869,440 07/175,524 9/26/89 
4,869,115 07/205,744 9/26/89 4,869,442 07/239,805 9/26/89 
4,869,116 07/136,888 9/26/89 4,869,447 07/154,890 9/26/89 
4,869,122 07/234,152 9/26/89 4,869,448 07/273,694 9/26/89 
4,869,125 07/253,683 9/26/89 4,869,452 07/216,038 9/26/89 
4,869,129 07/136,298 9/26/89 4,869,453 07/254,031 9/26/89 
4,869,130 07/024,011 9/26/89 4,869,454 07/098,625 9/26/89 
4,869,131 07/154,027 9/26/89 4,869,455 07/256,359 9/26/89 
4,869,132 07/074,782 9/26/89 4,869,457 07/319,079 9/26/89 
4,869,151 07/087,672 9/26/89 4,869,460 07/105,304 9/26/89 
4,869,156 07/125,966 9/26/89 4,869,463 07/229,504 9/26/89 
4,869,157 07/258,708 9/26/89 4,869,473 07/210,481 9/26/89 
4,869,159 07/234,127 9/26/89 4,869,479 07/217,769 9/26/89 
4,869,161 07/031,689 9/26/89 4,869,495 07/286,241 9/26/89 
4,869,165 07/068,135 9/26/89 4,869,499 07/296,973 9/26/89 
4,869,171 07/046,981 9/26/89 4,869,500 07/158,282 9/26/89 
4,869,177 07/174,396 9/26/89 4,869,506 07/225,697 9/26/89 
4,869,178 07/031,602 9/26/89 4,869,508 07/217,715 9/26/89 
4,869,187 07/212,912 9/26/89 4,869,509 07/235,060 9/26/89 
4,869,190 07/213,033 9/26/89 4,869,511 07/206,284 9/26/89 
4,869,195 07/214,519 9/26/89 4,869,514 07/091,709 9/26/89 
4,869,197 07/159,334 9/26/89 4,869,517 07/227,819 9/26/89 
4,869,198 07/252,426 9/26/89 4,869,519 07/215,781 9/26/89 
4,869,200 07/208,504 9/26/89 4,869,520 07/235,320 9/26/89 
4,869,206 07/243,581 9/26/89 4,869,524 07/063 ,867 9/26/89 
4,869,212 07/100,182 9/26/89 4,869,526 07/145,401 9/26/89 
4,869,218 07/220,205 9/26/89 4,869,530 07/216,329 9/26/89 
4,869,226 07/231,268 9/26/89 4,869,538 07/283,420 9/26/89 
4,869,227 07/064,302 9/26/89 4,869,539 07/207,515 9/26/89 
4,869,228 07/264,043 9/26/89 4,869,542 07/275,003 9/26/89 
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4,869,971 07/298,820 9/26/89 
4,869,544 07/248,403 9/26/89 4,869,980 07/270,147 9/26/89 
4,869,545 07/243,495 9/26/89 4,869,983 06/83 1,450 9/26/89 
4,869,545 07/243,495 9/26/89 4,869,989 07/180,418 9/26/89 
4,869,547 07/168,879 9/26/89 4,869,994 07/148,261 9/26/89 
4,869,563 07/267,268 9/26/89 4,869,998 07/044,258 9/26/89 
4,869,578 07/201,601 9/26/89 4,870,003 07/061,979 9/26/89 
4,869,586 07/157,288 9/26/89 4,870,004 06/618,572 9/26/89 
4,869,588 07/190,149 9/26/89 4,870,006 06/926,982 9/26/89 
4,869,591 07/217,859 9/26/89 4,870,014 06/776,370 9/26/89 
4,869,597 07/206,439 9/26/89 4,870,026 06/577,324 9/26/89 
4,869,601 07/217,678 9/26/89 4,870,037 07/100,080 9/26/89 
4,869,609 07/252,552 9/26/89 4,870,062 07/183,575 9/26/89 
4,869,617 07/242,151 9/26/89 4,870,065 06/780,659 9/26/89 
4,869,618 07/221,114 9/26/89 4,870,066 06/895,785 9/26/89 
4,869,627 07/163,832 9/26/89 4,870,076 07/092,742 9/26/89 
4,869,630 07/167,219 9/26/89 4,870,077 07/094,871 9/26/89 
4,869,632 07/163,349 9/26/89 4,870,082 06/938,202 9/26/89 
4,869,636 07/066,080 9/26/89 4,870,085 07/175,066 9/26/89 
4,869,639 07/192,663 9/26/89 4,870,087 06/588,406 9/26/89 
4,869,641 07/101,690 9/26/89 4,870,088 07/025,621 9/26/89 
4,869,649 07/200,675 9/26/89 4,870,089 07/136,045 9/26/89 
4,869,660 07/202,201 9/26/89 4,870,092 06/578,246 9/26/89 
4,869,662 07/003,802 9/26/89 4,870,093 06/665,206 9/26/89 
4,869,674 07/198,286 9/26/89 4,870,095 07/327,226 9/26/89 
4,869,680 07/194,390 9/26/89 = 4,870,112 07/050, 108 9/26/89 
4,869,683 07/301,482 9/26/89 4,870,113 07/290,501 9/26/89 
4,869,689 07/205,170 9/26/89 4,870,118 07/048,334 9/26/89 
4,869,695 07/295,256 9/26/89 4,870,138 06/852,604 9/26/89 
4,869,696 07/284,606 9/26/89 4,870,140 07/251,742 9/26/89 
4,869,699 07/302,377 9/26/89 4,870,143 07/135,452 9/26/89 
4,869,703 07/140,692 9/26/89 4,870,154 07/123,514 9/26/89 
4,869,709 07/196,066 9/26/89 4,870,158 07/118,213 9/26/89 
4,869,716 07/261,572 9/26/89 4,870,159 07/022,974 9/26/89 
4,869,722 07/146,289 9/26/89 4,870,163 06/770,808 9/26/89 
4,869,723 07/083,642 9/26/89 4,870,182 07/189,559 9/26/89 
4,869,726 07/159,897 9/26/89 4,870,185 06/908,746 9/26/89 
4,869,729 07/054,529 9/26/89 4,870,192 06/918,683 9/26/89 
4,869,732 07/289,104 9/26/89 4,870,195 07/204,035 9/26/89 
4,869,738 07/089,578 9/26/89 4,870,198 07/241,438 9/26/89 
4,869,750 07/187,270 9/26/89 4,870,199 07/166,594 9/26/89 
4,869,756 07/163,629 9/26/89 4,870,202 07/131,152 9/26/89 
4,869,765 07/239,311 9/26/89 4,870,205 07/129,710 9/26/89 
4,869,766 06/679,997 9/26/89 4,870,207 07/079,319 9/26/89 
4,869,769 07/055,164 9/26/89 4,870,218 07/242,682 9/26/89 
4,869,769 07/055,164 9/26/89 4,870,219 07/049,916 9/26/89 
4,869,771 07/110,672 9/26/89 4,870,220 07/206,801 9/26/89 
4,869,775 07/186,444 9/26/89 4,870,226 07/172,024 9/26/89 
4,869,779 07/078,370 9/26/89 4,870,228 07/248,165 9/26/89 
4,869,782 07/155,360 9/26/89 4,870,234 07/258,355 9/26/89 
4,869,783 07/214,784 9/26/89 4,870,235 07/202,161 9/26/89 
4,869,787 07/183,292 9/26/89 4,870,240 07/133,496 9/26/89 
4,869,787 07/183,292 9/26/89 4,870,246 07/233,447 9/26/89 
4,869,791 07/211,210 9/26/89 4,870,252 07/099,014 9/26/89 
4,869,804 07/125,261 9/26/89 4,870,260 06/898,237 9/26/89 
4,869,806 07/320,814 9/26/89 4,870,261 07/120,996 9/26/89 
4,869,814 07/238,388 9/26/89 4,870,265 07/120,116 9/26/89 
4,869,826 07/091,728 9/26/89 4,870,267 07/143,197 9/26/89 
4,869,827 07/197,069 9/26/89 4,870,275 07/191,052 9/26/89 
4,869,839 07/205,290 9/26/89 4,870,276 07/165,994 9/26/89 
4,869,852 07/147,156 9/26/89 4,870,283 07/267,310 9/26/89 
4,869,855 07/012,479 9/26/89 4,870,284 07/271,682 9/26/89 
4,869,861 07/198,100 9/26/89 4,870,290 07/249,142 9/26/89 
4,869,862 07/171,586 9/26/89 = 4,870,317 07/238,688 9/26/89 
4,869,879 06/533,371 9/26/89 4,870,319 07/155,717 9/26/89 
4,869,881 07/189,539 9/26/89 4,870,332 07/222,007 9/26/89 
4,869,887 07/115,242 9/26/89 4,870,336 07/245 ,048 9/26/89 
4,869,892 07/095,916 9/26/89 4,870,338 07/249,524 9/26/89 
4,869,893 07/083,139 9/26/89 4,870,344 06/729,756 9/26/89 
4,869,895 07/229,511 9/26/89 4,870,351 07/308,348 9/26/89 
4,869,920 07/214,411 9/26/89 4,870,354 07/231,146 9/26/89 
4,869,922 07/235,054 9/26/89 4,870,358 07/066,458 9/26/89 
4,869,926 07/027,491 9/26/89 4,870,377 07/125,851 9/26/89 
4,869,939 07/158,641 9/26/89 4,870,390 07/194,274 9/26/89 
4,869,949 07/014,600 9/26/89 4,870,393 07/179,098 9/26/89 
4,869,957 07/204,889 9/26/89 4,870,396 07/090,189 9/26/89 
4,869,958 07/026,703 9/26/89 4,870,404 07/212,844 9/26/89 
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4,870,793 07/134,102 10/03/89 
4,870,405 07/145,998 9/26/89 4,870,795 07/210,099 10/03/89 
4,870,410 07/158,716 9/26/89 4,870,798 07/306,059 10/03/89 
4,870,412 07/086,639 9/26/89 4,870,802 07/269,228 10/03/89 
4,870,413 07/174,154 9/26/89 4,870,809 07/192,668 10/03/89 
4,870,433 07/225,321 9/26/89 4,870,810 07/220,041 10/03/89 
4,870,435 07/194,193 9/26/89 4,870,815 07/174,877 10/03/89 
4,870,440 07/238,777 9/26/89 4,870,822 07/165,928 10/03/89 
4,870,450 07/318,515 9/26/89 4,870,824 07/092,848 10/03/89 
4,870,451 07/201,540 9/26/89 4,870,830 07/101,763 10/03/89 
4,870,455 07/203,497 9/26/89 4,870,832 07/253,254 10/03/89 
4,870,462 07/245,653 9/26/89 4,870,837 07/132,612 10/03/89 
4,870,482 07/171,735 9/26/89 4,870,838 07/170,759 10/03/89 
4,870,489 07/247,704 9/26/89 4,870,839 07/136,858 10/03/89 
4,870,502 07/150,892 9/26/89 4,870,840 07/306,68 1 10/03/89 
4,870,515 06/938,594 9/26/89 4,870,843 07/267,495 10/03/89 
4,870,516 07/028,037 9/26/89 4,870,853 07/138,839 10/03/89 
4,870,529 07/248,235 9/26/89 4,870,855 07/136,659 10/03/89 
4,870,535 07/202,242 9/26/89 4,870,863 07/098,360 10/03/89 
4,870,543 07/261,631 9/26/89 4,870,868 07/186,843 10/03/89 
4,870,544 07/161,050 9/26/89 4,870,869 07/183,749 10/03/89 
4,870,549 07/224,019 9/26/89 4,870,870 07/322,559 10/03/89 
4,870,588 06/789,658 9/26/89 4,870,871 07/277 ,426 10/03/89 
4,870,603 07/155,785 9/26/89 4,870,873 07/224,377 10/03/89 
4,870,605 07/148,968 9/26/89 4,870,876 07/256,269 10/03/89 
4,870,619 06/918,510 9/26/89 4,870,884 07/219,664 10/03/89 
4,870,623 06/508, 123 9/26/89 4,870,886 07/264,921 10/03/89 
4,870,623 06/508, 123 9/26/89 4,870,889 07/177,109 10/03/89 
4,870,630 07/124,244 9/26/89 4,870,890 07/235,045 10/03/89 
4,870,655 07/120,656 9/26/89 4,870,907 07/229,968 10/03/89 
4,870,662 07/127,129 9/26/89 4,870,915 07/315,322 10/03/89 
4,870,666 06/894,287 9/26/89 4,870,921 07/254,493 10/03/89 
4,870,668 07/139,637 9/26/89 4,870,922 07/192,860 10/03/89 
4,870,670 07/253,484 9/26/89 4,870,924 07/244,001 10/03/89 
4,870,672 07/089,402 9/26/89 4,870,925 07/174,308 10/03/89 
4,870,678 07/269,695 9/26/89 4,870,926 07/163,866 10/03/89 
4,870,682 07/018,439 9/26/89 4,870,930 07/196,713 10/03/89 
4,870,687 06/649, 138 9/26/89 4,870,933 07/156,383 10/03/89 
4,870,691 07/037,820 9/26/89 4,870,934 07/110,394 10/03/89 
4,870,692 07/126,641 9/26/89 4,870,941 07/197,885 10/03/89 
4,870,697 07/085,772 9/26/89 4,870,962 07/096,464 10/03/89 
4,870,704 06/666,991 9/26/89 4,870,963 07/190,960 10/03/89 
4,870,705 07/190,572 10/03/89 4,870,974 07/175,514 10/03/89 
4,870,708 07/294,283 10/03/89 4,870,977 07/073,081 10/03/89 
4,870,709 07/035,401 10/03/89 4,870,978 07/185,798 10/03/89 
4,870,712 07/202,743 10/03/89 4,870,979 07/138,595 10/03/89 
4,870,713 07/222,046 10/03/89 4,870,980 07/036,938 10/03/89 
4,870,715 07/027,539 10/03/89 4,870,981 07/172,703 10/03/89 
4,870,718 07/266,084 10/03/89 4,870,984 07/297,207 10/03/89 
4,870,721 07/320,069 10/03/89 4,870,987 07/223,013 10/03/89 
4,870,722 07/132,302 10/03/89 4,870,990 07/312,955 10/03/89 
4,870,723 07/274,692 10/03/89 4,870,991 07/233,259 10/03/89 
4,870,725 07/147,013 10/03/89 4,870,992 07/138,807 10/03/89 
4,870,726 07/096,585 10/03/89 4,870,994 07/145,464 10/03/89 
4,870,730 : 07/107,650 10/03/89 4,870,999 07/293,560 10/03/89 
4,870,732 07/257,397 10/03/89 4,871,006 07/145,369 10/03/89 
4,870,734 07/290,864 10/03/89 4,871,007 07/245,893 10/03/89 | 
- 4,870,737 07/229,972 10/03/89 4,871,010 07/219,737 10/03/89 
4,870,751 07/176,325 10/03/89 4,871,014 07/197,658 10/03/89 
4,870,754 07/169,061 10/03/89 4,871,019 07/241,535 10/03/89 
4,870,756 07/218,230 10/03/89 4,871,023 07/164,924 10/03/89 
4,870,761 07/165,768 10/03/89 4,871,024 07/226,468 10/03/89 
4,870.763 07/231,387 10/03/89 4,871,026 07/168,380 10/03/89 
4,870,764 07/061,714 10/03/89 4,871,028 07/296,628 10/03/89 
4,870,765 07/016,297 10/03/89 4,871,029 07/342,804 10/03/89 
4,870,770 07/167,591 10/03/89 4,871,032 07/187,583 10/03/89 
4,870,776 07/234,521 10/03/89 4,871,033 07/300,482 10/03/89 
4,870,777 07/136,605 10/03/89 4,871,035 07/106,134 10/03/89 
4,870,778 07/243,965 10/03/89 4,871,038 07/162,001 10/03/89 
4,870,779 07/148,158 10/03/89 4,871,053 07/094,731 10/03/89 
4,870,780 07/313,881 10/03/89 4,871,055 07/144,332 10/03/89 
4,870,781 07/187,971 10/03/89 4,871,067 07/326,411 10/03/89 
4,870,783 07/249,598 10/03/89 4,871,068 07/206,892 10/03/89 
4,870,786 07/214,306 10/03/89 4,871,069 07/161,907 10/03/89 
4,870,789 07/140,608 10/03/89 4,871,070 07/263,700 10/03/89 
4,870,790 07/200,492 10/03/89 4,871,073 07/103,963 10/03/89 
4,870,791 07/123,776 10/03/89 4,871,075 07/177,197 10/03/89 
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4,871,438 07/116,474 10/03/89 
4,871,079 07/189,215 10/03/89 = 4,871,443 07/331,592 10/03/89 
4,871,087 07/176,873 10/03/89 4,871,444 07/271,398 10/03/89 
4,871,091 07/250,611 10/03/89 4,871,448 07/206,379 10/03/89 
4,871,095 07/244,326 10/03/89 = 4,871,449 07/211,828 10/03/89 
4,871,096 07/177,302 10/03/89 = 4,871,457 07/106,398 10/03/89 
4,871,099 07/211,192 10/03/89 = 4,871,460 07/327,033 10/03/89 
4,871,102 07/269,726 10/03/89 = 4,871,477 07/260,400 10/03/89 
4,871,106 07/264,453 10/03/89 4,871,483 07/039,306 10/03/89 
4,871,111 07/183,971 10/03/89 4,871,489 07/185,298 10/03/89 
4,871,112 07/189,115 10/03/89 4,871,511 07/151,120 10/03/89 
4,871,114 07/262,158 10/03/89 = 4,871,515 07/210,422 10/03/89 
4,871,116 07/073,604 10/03/89 4,871,517 07/251,970 10/03/89 
4,871,117 07/327,025 10/03/89 = 4,871,519 07/154,699 10/03/89 
4,871,118 07/266,187 _ 10/03/89 = 4,871,523 07/050,946 10/03/89 
4,871,122 07/128,627 10/03/89 = 4,871,525 07/08 1,638 10/03/89 
4,871,124 07/206,196 10/03/89 4,871,530 07/028,133 10/03/89 
4,871,144 07/309,885 10/03/89 4,871,535 07/060,285 10/03/89 
4,871,147 07/070,105 10/03/89 4,871,546 07/184,656 10/03/89 
4,871,155 07/076,123 10/03/89 = 4,871,558 07/191,803 10/03/89 
4,871,168 07/260,120 10/03/89 4,871,566 07/206,661 10/03/89 
4,871,169 07/260,119 10/03/89 = 4,871,587 07/230,740 10/03/89 
4,871,170 07/178,179 10/03/89 = 4,871,588 07/237,954 10/03/89 
4,871,175 07/220,961 10/03/89 4,871,592 06/930,599 10/03/89 
4,871,177 07/138,593 10/03/89 4,871,593 07/169,389 10/03/89 
4,871,181 07/036,338 10/03/89 = 4,871,597 07/153,065 10/03/89 
4,871,183 07/013,753 10/03/89 == 4,871,623 07/157,914 10/03/89 
4,871,187 07/245,640 10/03/89 = 4,871,627 07/111,989 10/03/89 
4,871,189 07/090,571 10/03/89 4,871,633 07/124,613 10/03/89 
4,871,191 07/196,065 10/03/89 4,871,640 07/193,276 10/03/89 
4,871,193 07/095,155 10/03/89 4,871,662 07/096,265 10/03/89 
4,871,196 07/150,776 10/03/89 4,871,669 07/211,879 10/03/89 
4,871,201 07/201,044 10/03/89 4,871,675 07/085,213 10/03/89 
4,871,203 07/141,404 10/03/89 4,871,688 07/189,412 10/03/89 
4,871,205 07/206,505 10/03/89 4,871,692 07/251,521 10/03/89 
4,871,207 07/215,361 10/03/89 4,871,698 07/120,733 10/03/89 
4,871,209 07/200,799 10/03/89 4,871,702 07/246,391 10/03/89 
4,871,210 07/207,777 10/03/89 = 4,871,722 07/158,757 10/03/89 
4,871,212 07/271,950 10/03/89. 4,871,725 07/157,568 10/03/89 
4,871,223 07/210,412 10/03/89 = 4,871,727 07/135,949 10/03/89 
4,871,227 07/168,247 10/03/89 = 4,871,732 07/247,797 10/03/89 
4,871,246 07/202,884 10/03/89 4,871,734 07/123,262 10/03/89 
4,871,247 07/162,118 10/03/89 4,871,735 07/096,097 10/03/89 
4,871,265 07/195,211 10/03/89 = 4,871,737 07/324,074 10/03/89 
4,871,273 06/733,371 10/03/89 4,871,743 07/144,970 10/03/89 
4,871,275 07/211,770 10/03/89 4,871,748 06/693,729 10/03/89 
4,871,278 07/199,134 10/03/89 = 4,871,752 07/068, 100 10/03/89 
4,871,280 07/023,139 10/03/89 4,871,753 07/130,833 10/03/89 
4,871,284 07/107,941 10/03/89 4,871,755 07/152,522 10/03/89 
4,871,291 07/203,271 10/03/89 = 4,871,757 06/882,102 10/03/89 
4,871,293 07/141,003 10/03/89 4,871,758 07/027,575 10/03/89 
4,871,297 07/236,292 10/03/89 = 4,871,759 06/720,021 10/03/89 
4,871,306 07/260,502 10/03/89 4,871,760 07/063,617 10/03/89 
4,871,309 07/222,722 10/03/89 4,871,761 07/170,522 10/03/89 
4,871,314 07/294,300 10/03/89 4,871,764 06/932,553 10/03/89 
4,871,318 07/142,831 10/03/89 4,871,769 07/01 1,468 10/03/89 
4,871,322 07/211,251 10/03/89 = 4,871,771 07/152,191 10/03/89 
4,871,338 07/267,354 10/03/89 = 4,871,775 07/258,953 10/03/89 
4,871,342 07/231,886 10/03/89 4,871,776 07/112,260 10/03/89 
4,871,352 07/129,159 10/03/89 = 4,871,777 07/173,348 10/03/89 
4,871,353 07/253,308 10/03/89 4,871,781 07/181,871 10/03/89 
4,871,354 07/197,307 10/03/89 = 4,871,794 07/212,990 10/03/89 
4,871,355 07/195,072 10/03/89 4,871,796 07/154,342 10/03/89 
4,871,356 07/195,112 10/03/89 4,871,797 07/135,254 10/03/89 
4,871,358 07/117,947 10/03/89 4,871,798 07/258,230 10/03/89 
4,871,359 07/004,156 10/03/89 4,871,807 07/136,981 10/03/89 
4,871,368 07/174,107 10/03/89 4,871,816 07/111,317 10/03/89 
4,871,377 07/151,942 10/03/89 4,871,837 07/007,330 10/03/89 
4,871,378 07/131,875 10/03/89 4,871,842 07/218,951 10/03/89 
4,871,386 07/070,008 10/03/89 4,871,843 07/224,549 10/03/89 
4,871,387 06/938,203 10/03/89 4,871,844 07/043,396 10/03/89 
4,871,391 07/220,298 10/03/89 4,871,846 07/043,600 10/03/89 
4,871,407 07/222,816 10/03/89 4,871,850 07/141,875 10/03/89 
4,871,414 06/812,441 10/03/89 4,871,862 07/254,548 10/03/89 
4,871,426 07/289,608 10/03/89 = 4,871,864 07/310,405 10/03/89 
4,871,432 07/052,052 10/03/89 4,871,868 07/163,849 10/03/89 
4,871,436 07/162,557 10/03/89 = 4,871,869 07/066,369 10/03/89 
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4,872,324 07/280,691 10/10/89 
4,871.893 07/226,077 10/03/89 4,872,326 07/130,894 10/10/89 
4,871.902 07/930,492 10/03/89 4,872,327 07/133,636 10/10/89 
4,871.915 07/277,549 10/03/89 4,872,331 06/918,476 10/10/89 
4,871,920 07/182,537 10/03/89 = 4,872,332 07/220,398 10/10/89 
4,871,921 07/230,164 10/03/89 4,872,337 07/150,114 10/10/89 
4,871,942 06/849,350 10/03/89 4,872,340 06/294,642 10/10/89 
4,871.943 07/270, 156 10/03/89 4,872,341 07/232,997 10/10/89 
4,871,952 07/179,416 10/03/89 4,872,349 06/925,339 10/10/89 
4,871.955 07/241,865 10/03/89 = 4,872,355 07/196,993 10/10/89 
4,871.966 07/272,117 10/03/89 4,872,356 07/290,458 10/10/89 
4,871.980 07/180,433 10/03/89 = 4,872,359 06/888,458 10/10/89 
4,871,989 07/182,093 10/03/89 4,872,360 07/192,835 10/10/89 
4,871,995 07/133,892 10/03/89 = 4,872,361 07/177,927 10/10/89 
4,871,998 07/248,498 10/03/89 4,872,370 07/034,841 10/10/89 
4,872,013 07/058,570 10/03/89 4,872,372 07/188,214 10/10/89 
4,872,016 07/240,960 10/03/89 4,872,376 07/201,454 10/10/89 
4,872,021 07/167,668 10/03/89 = 4,872,378 07/173,561 10/10/89 
4,872,031 07/157,386 10/03/89 4,872,380 07/157,849 10/10/89 
4,872,032 07/157,478 10/03/89 4,872,396 07/180,248 10/10/89 
4,872,056 07/010,971 10/03/89 4,872,403 07/308,203 10/10/89 
4,872,057 07/293,557 10/03/89 4,872,404 07/120,492 10/10/89 
4,872,070 07/095,978 10/03/89 4,872,408 07/150,979 10/10/89 
4,872,083 07/221,636 10/03/89 4,872,409 07/185,240 10/10/89 
4,872,084 07/240,740 10/03/89 = 4,872,413 . 07/196,723 10/10/89 
4,872,085 07/200,065 10/03/89 4,872,414 07/203,902 10/10/89 
4,872,094 07/255,660 10/03/89 4,872,419 06/924,515 10/10/89 
4,872,097 07/279,961 10/03/89 4,872,420 07/226,613 10/10/89 
4,872,100 07/256,872 10/03/89 = 4,872,421 06/934,458 10/10/89 
4,872,101 07/191,010 10/03/89 4,872,424 07/180,903 10/10/89 
4,872,112 07/223,957 10/03/89 4,872,430 07/174,716 10/10/89 
4,872,113 07/312,385 10/03/89 4,872,440 07/259,315 10/10/89 
4,872,118 07/120,429 10/03/89 4,872,444 07/285,130 10/10/89 
4,872,121 07/082,478 10/03/89 4,872,454 07/307,050 10/10/89 
4,872,126 07/142,897 10/03/89 4,872,456 07/119,488 10/10/89 
4,872,134 06/135,270 10/03/89 4,872,464 07/08 1,360 10/10/89 
4,872,151 06/903,809 10/03/89 4,872,468 07/258,004 10/10/89 
4,872,176 07/184,843 10/03/89 4,872,473 07/175,308 10/10/89 
4,872,189 07/089,488 10/03/89 4,872,476 07/197,955 10/10/89 
4,872,192 07/274,870 10/03/89 4,872,489 07/187,487 10/10/89 
4,872,195 06/930,783 10/03/89 4,872,490 07/207,395 10/10/89 
4,872,198 07/231,494 10/03/89 = 4,872,491 07/189,946 10/10/89 
4,872,199 07/296,273 10/03/89 4,872,493 07/192,411 10/10/89 
4,872,208 07/249,865 10/03/89 4,872,494 07/256,575 10/10/89 
4,872,210 07/173,555 10/03/89 4,872,499 07/154,728 10/10/89 
4,872,212 07/050,820 10/03/89 4,872,500 06/919,752 10/10/89 
4,872,220 07/089,953 10/10/89 = 4,872,508 07/264,793 10/10/89 
4,872,223 06/781,134 10/10/89 = 4,872,523 07/298,915 10/10/89 
4,872,224 07/156,414 10/10/89 = 4,872,524 07/181,037 10/10/89 
4,872,225 07/240,209 10/10/89 4,872,529 07/296,579 10/10/89 
4,872,229 07/177,314 10/10/89 = 4,872,532 07/228,229 10/10/89 
4,872,230 07/185,892 10/10/89 = 4,872,537 07/203,315 10/10/89 
4,872,232 07/257,934 10/10/89 = 4,872,538 07/161,006 10/10/89 
4,872,234 07/215,368 10/10/89 4,872,539 07/218,996 10/10/89 
4,872,236 07/210,246 10/10/89 = 4,872,547 07/195,003 10/10/89 
4,872,239 07/230,433 10/10/89 4,872,550 07/160,957 10/10/89 
4,872,240 07/113,468 10/10/89 4,872,552 07/271,873 10/10/89 
4,872,244 07/238,310 10/10/89 = 4,872,555 07/109,386 10/10/89 
4,872,247 07/209,480 10/10/89 4,872,556 07/115,352 10/10/89 
4,872,251 07/235,571 10/10/89 = 4,872,562 07/160,403 10/10/89 
4,872,259 07/319,388 10/10/89 = 4,872,563 07/200,568 10/10/89 
4,872,260 07/145,337 10/10/89 4,872,564 07/203,102 10/10/89 
4,872,267 07/212,253 10/10/89 4,872,565 07/155,547 10/10/89 
4,872,274 07/244,707 10/10/89 = 4,872,568 07/231,589 10/10/89 
4,872,275 07/196,648 10/10/89 4,872,570 07/27 1,647 10/10/89 
4,872,279 07/242,883 10/10/89 = 4,872,575 07/068,115 10/10/89 
4,872,280 07/250,051 10/10/89 4,872,577 07/289,135 10/10/89 
4,872,281 07/231,899 10/10/89 = 4,872,583 07/199,051 10/10/89 
4,872,282 07/331,911 10/10/89 = 4,872,584 07/226,337 10/10/89 
4,872,283 07/191,540 10/10/89 = 4,872,585 07/257,882 10/10/89 
4,872,284 07/272,468 10/10/89 4,872,588 07/135,499 10/10/89 
4,872,290 06/946,450 10/10/89 = 4,872,592 07/228,837 10/10/89 
4,872,297 07/251,515 10/10/89 4,872,594 07/243,592 10/10/89 
4,872,300 07/237,300 10/10/89 4,872,597 07/257,484 10/10/89 
4,872,306 07/159,385 10/10/89 4,872,605 07/121,419 ~ 10/10/89 
4,872,310 07/132,339 10/10/89 4,872,610 07/194,498 10/10/89 
4,872,322 07/239,811 10/10/89 4,872,614 07/150,883 10/10/89 
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4,872,899 07/054,088 10/10/89 
4,872,615 07/319,039 10/10/89 = 4,872,901 06/921,420 10/10/89 
4,872,617 07/201,530 10/10/89 4,872,906 07/168,708 10/10/89 
4,872,620 07/145,528 10/10/89 = 4,872,913 07/208,579 10/10/89 
4,872,630 07/211,052 10/10/89 4,872,920 07/152,478 10/10/89 
4,872,631 07/258,005 10/10/89 4,872,923 07/104,684 10/10/89 
4,872,633 07/177,330 10/10/89 4,872,924 07/085,763 10/10/89 
4,872,636 07/185, 166 10/10/89 4,872,928 07/210,045 10/10/89 
4,872,639 07/234,967 10/10/89 4,872,937 07/220,857 10/10/89 
4,872,643 07/324,899 10/10/89 = 4,872,942 07/099,809 10/10/89 
4,872,646 07/252,033 10/10/89 4,872,945 07/090,433 10/10/89 
4,872,662 06/883, 157 10/10/89 = 4,872,952 07/050,424 10/10/89 
4,872,664 07/128,223 10/10/89 4,872,958 07/206,914 10/10/89 
4,872,665 06/920,072 10/10/89 4,872,970 07/248,512 10/10/89 
4,872,667 07/278,850 10/10/89 4,872,971 06/646,404 10/10/89 
4,872,669 07/296,017 10/10/89 4,872,972 07/116,964 10/10/89 
4,872,679 07/280,575 10/10/89 = 4,872,975 07/304,084 10/10/89 
4,872,680 07/279,513 10/10/89 4,872,976 07/223,395 10/10/89 
4,872,683 07/274,913 10/10/89 4,872,978 07/125,419 10/10/89 
4,872,693 07/241,746 10/10/89 4,873,014 07/149,022 10/10/89 
4,872,694 07/195,656 10/10/89 = 4,873,015 07/264,552 10/10/89 
4,872,695 07/174,968 10/10/89 = 4,873,021 06/947,834 10/10/89 
4,872,696 07/199,422 10/10/89 4,873,026 07/253,280 10/10/89 
4,872,697 07/265,484 10/10/89 4,873,029 07/114,962 10/10/89 
4,872,702 07/235,109 10/10/89 4,873,046 07/085,786 10/10/89 
4,872,703 07/111,262 10/10/89 = 4,873,047 07/118,724 10/10/89 
4,872,709 07/490,939 10/10/89 4,873,048 07/217,083 10/10/89 
4,872,712 07/176,343 10/10/89 4,873,049 07/217,965 10/10/89 
4,872,716 07/201,875 10/10/89 = 4,873,061 07/143,371 10/10/89 
4,872,717 07/174,303 10/10/89 = 4,873,072 07/240,184 10/10/89 
4,872,718 07/122,914 10/10/89 4,873,077 07/099,200 10/10/89 
4,872,719 07/222,034 10/10/89 = 4,873,082 07/007,723 10/10/89 
4,872,720 07/121,518 10/10/89 4,873,087 06/355,887 10/10/89 
4,872,721 07/230,601 10/10/89 4,873,090 07/002,625 10/10/89 
4,872,723 07/163,787 10/10/89 4,873,097 07/042,987 10/10/89 
4,872,724 07/269,331 10/10/89 = 4,873,101 07/082,421 10/10/89 
4,872,728 07/178,501 10/10/89 = 4,873,103 07/163,539 10/10/89 
4,872,732 07/254,765 10/10/89 = 4,873,121 07/118,416 10/10/89 
4,872,742 07/077,245 10/10/89 = 4,873,135 07/149,856 10/10/89 
4,872,750 07/088,481 10/10/89 = 4,873,139 07/174,837 10/10/89 
4,872,751 07/144,495 10/10/89 4,873,141 06/847,200 10/10/89 
4,872,756 06/919,860 10/10/89 = 4,873,147 07/155,042 10/10/89 
4,872,759 07/216,134 10/10/89 4,873,148 07/233,394 10/10/89 
4,872,760 07/298,831 10/10/89 = 4,873,152 07/157,550 10/10/89 
4,872,762 07/227,366 10/10/89 = 4,873,158 07/244,488 10/10/89 
4,872,764 07/212,198 10/10/89 = 4,873,159 07/295,135 10/10/89 
4,872,768 07/275,204 10/10/89 = 4,873,167 07/165,465 10/10/89 
4,872,769 07/267,245 10/10/89 == 4,873,195 07/195,274 10/10/89 
4,872,774 07/190,181 10/10/89 = 4,873,212 07/165,054 10/10/89 
4,872,775 07/141,513 10/10/89 4,873,216 07/283,778 10/10/89 
4,872,777 07/128,348 10/10/89 4,873,226 06/757 ,062 10/10/89 
4,872,786 07/034,914 10/10/89 = 4,873,228 07/091,761 10/10/89 
4,872,789 07/331,722 10/10/89 = 4,873,232 06/924,246 10/10/89 
4,872,792 07/28 1,806 10/10/89 = 4,873,248 07/128,654 10/10/89 
4,872,796 07/208,162 10/10/89 = 4,873,249 07/017,090 10/10/89 
4,872,800 07/156,915 10/10/89 = 4,873,253 07/031,738 10/10/89 
4,872,803 07/175,616 10/10/89 = 4,873,261 07/154,205 10/10/89 
4,872,806 07/194,517 10/10/89 4,873,263 07/242,246 10/10/89 
4,872,817 06/632,761 10/10/89 = 4,873,264 07/168,625 10/10/89 
4,872,823 06/593,028 10/10/89 = 4,873,273 07/203,711 10/10/89 
4,872,825 07/072,510 10/10/89 = 4,873,285 07/231,421 10/10/89 
4,872,832 07/131,855 10/10/89 4,873,288 07/253,178 10/10/89 
4,872,840 07/073,489 10/10/89 = 4,873,289 07/246,887 10/10/89 
4,872,842 07/265,119 10/10/89 = 4,873,291 07/129,798 10/10/89 
4,872,852 07/290,482 10/10/89 = 4,873,294 07/207,419 10/10/89 
4,872,853 07/281,579 10/10/89 = 4,873,295 06/822,934 10/10/89 
4,872,854 07/172,016 10/10/89 4,873,296 06/688,148 10/10/89 
4,872,855 07/202,801 10/10/89 = 4,873,297 07/205,874 10/10/89 
4,872,861 07/203,816 10/10/89 = 4,873,302 07/238,996 10/10/89 
4,872,862 07/173,177 10/10/89 = 4,873,303 06/870,054 10/10/89 
4,872,863 07/202,616 10/10/89 = 4,873,307 07/104,564 10/10/89 
4,872,864 07/313,837 10/10/89 = 4,873,310 07/162,968 10/10/89 
4,872,872 06/910,407 10/10/89 4,873,314 07/157,438 10/10/89 
4,872,874 07/056,131 10/10/89 = 4,873,318 07/110,415 10/10/89 
4,872,876 07/192,824 10/10/89 = 4,873,322 07/003,986 10/10/89 
4,872,877 07/026,631 10/10/89 = 4,873,323 06/896,282 10/10/89 
4,872,878 07/053,840 10/10/89 = 4,873,325 06/878,215 10/10/89 
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4,873,770 07/233,493 10/17/89 
4,873,333 07/328,648 10/10/89 4,873,773 07/189,021 10/17/89 
4,873,340 06/868,835 10/10/89 = 4,873,775 07/121,517 10/17/89 
4,873,345 07/250,525 10/10/89 4,873,776 07/264,801 10/17/89 
4,873,346 06/778,340 10/10/89 = 4,873,777 07/246,082 10/17/89 
4,873,347 07/105,628 10/10/89 4,873,780 07/150,983 10/17/89 
4,873,349 07/127,898 10/10/89 == 4,873,783 07/307,823 10/17/89 
4,873,353 07/306,097 10/10/89 4,873,784 07/309,116 10/17/89 
4,873,357 07/136,768 10/10/89 4,873,785 07/322,507 10/17/89 
4,873,366 07/177,774 10/10/89 4,873,786 07/220,722 10/17/89 
4,873,374 07/178,301 10/10/89 = 4,873,789 07/005,151 10/17/89 
4,873,382 07/234,645 10/10/89 4,873,790 07/237,279 10/17/89 
4,873,403 07/225,533 10/10/89 4,873,801 07/276,965 10/17/89 
4,873,405 07/141,824 10/10/89 4,873,804 07/256,046 10/17/89 
4,873,405 07/289,054 10/10/89 4,873,805 07/222,564 10/17/89 
4,873,410 07/138,352 10/10/89 4,873,807 07/250,067 10/17/89 
4,873,415 07/151 ,465 10/10/89 4,873,809 07/240,063 10/17/89 
4,873,416 07/105,954 10/10/89 = 4,873,812 07/095,099 10/17/89 
4,873,425 07/178,164 10/10/89 4,873,818 07/163,195 10/17/89 
4,873,427 07/076,931 10/10/89 4,873,819 07/232,564 10/17/89 
4,873,432 07/236,640 — 10/10/89 4,873,820 07/280,639 10/17/89 
4,873,442 07/137,136 10/10/89 4,873,822 07/171,428 10/17/89 
4,873,445 07/273,179 10/10/89 = 4,873,823 07/332,603 10/17/89 
4,873,448 07/042,736 10/10/89 4,873,824 07/013,953 10/17/89 
4,873,450 06/770,253 10/10/89 4,873,825 07/101,300 10/17/89 
4,873,455 07/254,805 10/10/89 4,873,829 07/237,086 10/17/89 
4,873,457 07/214,973 10/10/89 4,873,831 07/329,043 10/17/89 
4,873,464 07/172,174 10/10/89 4,873,836 07/202,638 10/17/89 
4,873,465 07/276,487 10/10/89 = 4,873,840 07/155,161 10/17/89 
4,873,468 07/194,638 10/10/89 = 4,873,842 07/078,591 10/17/89 
4,873,472 07/262,410 10/10/89 4,873,848 07/302,934 10/17/89 
4,873,480 07/227,698 10/10/89 = 4,873,854 07/116,068 10/17/89 
4,873,484 07/092,755 10/10/89 4,873,858 07/196,365 10/17/89 
4,873,491 07/110,674 10/10/89 4,873,861 07/212,874 10/17/89 
4,873,495 07/238,689 10/10/89 4,873,864 07/216,373 10/17/89 
4,873,499 07/199,824 10/10/89 4,873,878 07/139,293 10/17/89 
4,873,509 07/113,019 10/10/89 4,873,888 07/175,223 10/17/89 
4,873,510 07/184,361 10/10/89 4,873,889 07/804,231 10/17/89 
4,873,526 07/217,524 10/10/89 4,873,890 07/242,815 10/17/89 
4,873,528 06/472,259 10/10/89 4,873,896 07/283,074 10/17/89 
4,873,533 07/106,343 10/10/89 4,873,897 07/270,238 10/17/89 
4,873,538 07/207,216 10/10/89 = 4,873,901 07/245,359 10/17/89 
4,873,563 07/188,809 10/10/89 4,873,902 07/180,671 10/17/89 
4,873,571 07/218,619 10/10/89 4,873,903 07/216,191 10/17/89 
4,873,604 06/750,216 10/10/89 4,873,906 07/313,046 10/17/89 
4,873,608 07/152,891 10/10/89 = 4,873,919 07/346,271 10/17/89 
4,873,612 07/226,601 10/10/89 4,873,922 07/241,065 10/17/89 
4,873,613 07/276,025 10/10/89 4,873,924 07/233,656 10/17/89 
4,873,616 07/053,271 10/10/89 4,873,934 07/214,214 10/17/89 
4,873,617 07/085,015 10/10/89 4,873,935 07/093,238 10/17/89 
4,873,618 07/128,149 10/10/89 4,873,937 07/149,539 10/17/89 
4,873,619 07/269,247 10/10/89 4,873,939 07/120,476 10/17/89 
4,873,650 07/039,461 10/10/89 4,873,942 07/204,210 10/17/89 
4,873,651 07/041,041 10/10/89 = 4,873,943 07/138,219 10/17/89 
4,873,654 07/012,576 10/10/89 4,873,946 07/230,141 10/17/89 
4,873,689 07/203,405 10/10/89 4,873,947 07/158,317 10/17/89 
4,873,697 07/076,839 10/10/89 = 4,873,954 07/224,719 10/17/89 
4,873,702 07/260,288 10/10/89 = 4,873,955 07/245,651 10/17/89 
4,873,704 07/191,707 10/10/89 4,873,956 07/134,265 10/17/89 
4,873,708 07/048,236 10/10/89 4,873,959 07/325,540 10/17/89 
4,873,721 07/235,661 10/10/89 4,873,963 07/131,566 10/17/89 
4,873,725 07/184,185 10/17/89 4,873,966 07/135,715 10/17/89 
4,873,728 07/244,019 10/17/89 4,873,967 07/042,807 10/17/89 
4,873,729 06/756,435 10/17/89 4,873,969 07/232,506 10/17/89 
4,873,731 07/305,009 10/17/89 4,873,973 07/184,460 10/17/89 
4,873,733 07/188,698 10/17/89 = 4,873,974 07/184,461 10/17/89 
4,873,734 07/214,084 10/17/89 = 4,873,979 07/128,074 10/17/89 
4,873,736 07/109,520 10/17/89 4,873,993 07/069,505 10/17/89 
4,873,737 06/917,219 10/17/89 4,873,994 07/303,005 10/17/89 
4,873,739 07/177,601 10/17/89 4,873,999 07/272,798 10/17/89 
4,873,742 07/223,019 10/17/89 4,874,007 07/296,114 10/17/89 
4,873,743 07/291,52i 10/17/89 = 4,874,013 07/269,294 10/17/89 
4,873,750 07/143,524 10/17/89 4,874,026 07/177,061 10/17/89 
4,873,752 07/156,350 10/17/89 4,874,031 07/006,987 10/17/89 
4,873,754 07/231,380 10/17/89 4,874,038 07/309,866 10/17/89 
4,873,758 07/201,459 10/17/89 4,874,042 07/199,525 10/17/89 
4,873,766 07/186,024 10/17/89 4,874,044 07/256,014 10/17/89 
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4,874,046 07/177,357 10/17/89 4,874,355 07/174,869 10/17/89 
4,874,053 07/209,998 10/17/89 4,874,358 07/305,528 10/17/89 
4,874,055 07/134,039 10/17/89 4,874,363 07/077,734 10/17/89 
4,874,057 07/174,926 10/17/89 4,874,364 07/171,569 10/17/89 
4,874,067 07/166,165 10/17/89 4,874,370 07/165,877 10/17/89 
4,874,075 07/273,108 10/17/89 4,874,372 07/251,201 10/17/89 
4,874,091 07/218,955 10/17/89 4,874,375 07/037,841 10/17/89 
4,874,092 07/218,921 10/17/89 4,874,379 07/207,769 10/17/89 
4,874,098 07/177,214 10/17/89 4,874,384 07/072,665 10/17/89 
4,874,099 07/112,161 10/17/89 4,874,389 07/129,302 10/17/89 
4,874,104 07/225,967 10/17/89 4,874,391 07/075,805 10/17/89 
4,874,105 07/294,748 10/17/89 4,874,392 07/079,080 10/17/89 
4,874,108 07/266,647 10/17/89 4,874,396 07/220,478 10/17/89 
4,874,109 07/263,544 10/17/89 4,874,403 07/232,497 10/17/89 
4,874,111 07/303,716 10/17/89 4,874,404 07/317,536 10/17/89 
4,874,112 07/029,088 10/17/89 4,874,406 07/276,926 10/17/89 
4,874,117 07/194,840 10/17/89 4,874,409 07/294,288 10/17/89 
4,874,118 06/864,261 10/17/89 4,874,413 07/142,663 10/17/89 
4,874,120 06/933,983 10/17/89 4,874,420 07/220,036 10/17/89 
4,874,124 07/149,979 10/17/89 4,874,421 07/206,537 10/17/89 
4,874,126 07/329,966 10/17/89 4,874,424 07/186,548 10/17/89 
4,874,130 07/065,588 10/17/89 4,874,429 07/116,595 10/17/89 
07/182,933 10/17/89 4,874,434 07/194,644 10/17/89 

4,874,140 07/262,706 10/17/89 4,874,437 07/307,545 10/17/89 
4,874,141 07/277,202 10/17/89 4,874,452 07/261,124 10/17/89 
4,874,142 07/275,918 10/17/89 4,874,458 06/675,409 10/17/89 
07/248,276 10/17/89 4,874,468 07/262,255 10/17/89 

07/244,951 10/17/89 4,874,472 07/260,114 10/17/89 

07/312,897 10/17/89 4,874,480 07/184,548 10/17/89 

07/242,633 10/17/89 4,874,482 07/167,752 10/17/89 

07/141,542 10/17/89 4,874,496 07/294,381 10/17/89 

07/104,642 10/17/89 4,874,498 07/025,958 10/17/89 

07/237,975 10/17/89 4,874,504 07/325,636 10/17/89 

07/296,988 10/17/89 4,874,512 07/230,423 10/17/89 

07/225,888 10/17/89 4,874,520 07/210,595 10/17/89 

07/249,602 10/17/89 4,874,521 07/259,203 10/17/89 

07/354,305 10/17/89 4,874,535 07/188,689 10/17/89 

07/138,198 10/17/89 4,874,549 07/186,186 10/17/89 

07/175,689 10/17/89 4,874,550 07/278,987 10/17/89 

07/029,651 10/17/89 4,874,552 07/062,736 10/17/89 

07/207,171 10/17/89 4,874,554 07/072,379 10/17/89 

07/219,728 10/17/89 4,874,560 07/373,685 10/17/89 

07/207,247 10/17/89 4,874,565 07/185,101 10/17/89 

07/129,232 10/17/89 4,874,570 07/056,944 10/17/89 

07/322,462 10/17/89 4,874,571 07/142,466 10/17/89 

07/041,786 10/17/89 4,874,578 07/209,081 10/17/89 

07/156,633 10/17/89 4,874,579 07/062,294 10/17/89 

07/312,428 10/17/89 4,874,589 07/188,742 10/17/89 

07/219,605 10/17/89 4,874,602 07/158,463 10/17/89 

07/182,117 10/17/89 4,874,607 07/860,075 10/17/89 

07/173,594 10/17/89 4,874,612 07/152,004 10/17/89 

06/743,519 ; 10/17/89 4,874,619 07/221,996 10/17/89 

07/121,441 10/17/89 4,874,627 07/206,616 10/17/89 

07/163,049 10/17/89 4,874,643 07/218,177 10/17/89 

07/194,990 10/17/89 4,874,646 07/196,170 10/17/89 

07/068,181 10/17/89 4,874,647 07/277,524 _ 10/17/89 

07/201,800 10/17/89 4,874,651 07/064,483 10/17/89 

07/254,622 10/17/89 4,874,677 07/247,021 10/17/89 

06/808,350 10/17/89 4,874,682 07/264,464 10/17/89 

07/262,512 10/17/89 4,874,696 06/790,447 10/17/89 

07/086,956 10/17/89 4,874,700 06/778,464 10/17/89 

07/133,344 10/17/89 4,874,707 07/249,913 10/17/89 

07/182,108 10/17/89 4,874,711 07/145,623 10/17/89 

07/113,968 10/17/89 4,874,717 07/265,948 10/17/89 

07/128,072 10/17/89 4,874,738 07/242,236 10/17/89 

07/189,653 10/17/89 4,874,752 07/268,495 10/17/89 

07/272,967 10/17/89 4,874,758 07/164,355 10/17/89 

07/132,344 10/17/89 4,874,759 07/261,836 10/17/89 

07/286,182 10/17/89 4,874,775 06/743,234 10/17/89 

07/203,279 10/17/89 4,874,778 07/065 ,667 10/17/89 

07/135,733 10/17/89 4,874,781 07/143,319 10/17/89 

07/266,689 10/17/89 4,874,784 07/312,125 10/17/89 

07/115,118 10/17/89 4,874,785 07/312,260 10/17/89 

07/160,265 10/17/89 4,874,786 07/036,465 10/17/89 

3 07/201,842 10/17/89 4,874,789 07/312,131 10/17/89 
4,874,318 07/269,740 10/17/89 4,874,799 07/071,849 10/17/89 
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4,875,265 07/267,480 10/24/89 
4,874,805 07/212,853 10/17/89 4,875,266 07/072,438 10/24/89 
4,874,812 07/162,926 10/17/89 4,875,267 07/213,613 10/24/89 
4,874,818 07/078,854 10/17/89 4,875,276 07/327,223 10/24/89 
4,874,838 07/095,596 10/17/89 4,875,281 07/276,865 10/24/89 
4,874,840 07/229,083 10/17/89 4,875,286 07/225,670 10/24/89 
4,874,842 07/180,892 10/17/89 4,875,289 07/177,145 10/24/89 
4,874,846 07/054,441 10/17/89 4,875,294 07/286,260 10/24/89 
4,874,847 07/136,530 10/17/89 4,875,296 06/538,537 10/24/89 
4,874,855 07/189,849 10/17/89 4,875,300 07/228,732 10/24/89 
4,874,859 07/131,793 10/17/89 4,875,301 07/244,282 10/24/89 
4,874,862 07/108,658 10/17/89 4,875,302 07/178,597 10/24/89 
4,874,870 07/231,321 10/17/89 4,875,303 07/173,549 10/24/89 
4,874,872 07/255,799 10/17/89 4,875,304 07/329,443 10/24/89 
4,874,873 07/290,219 10/17/89 4,875,306 07/210,694 10/24/89 
4,874,874 07/113,688 10/17/89 4,875,320 07/199,017 10/24/89 
4,874,876 07/265,980 10/17/89 4,875,321 07/239,941 10/24/89 
4,874,883 07/150,691 10/17/89 4,875,325 07/183,656 10/24/89 
4,874,892 07/220,294 10/17/89 4,875,330 07/175,809 10/24/89 
4,874,897 07/190,187 10/17/89 4,875,334 07/272,277 10/24/89 
4,874,898 07/216,525 10/17/89 4,875,342 07/061,475 10/24/89 
4,874,903 07/199,715 10/17/89 4,875,348 07/183,687 10/24/89 
4,874,904 07/181,594 10/17/89 4,875,349 07/230,914 10/24/89 
4,874,921 07/064,082 10/17/89 4,875,350 07/228,336 10/24/89 
4,874,926 07/233,717 10/17/89 4,875,370 07/307,652 10/24/89 
4,874,927 07/203,121 10/17/89 4,875,372 07/189,898 10/24/89 
4,874,929 07/124,733 10/17/89 4,875,373 07/223,307 10/24/89 
4,874,938 07/168,674 10/17/89 4,875,389 07/121,867 10/24/89 
4,874,944 07/149,223 10/17/89 4,875,395 07/230,519 10/24/89 
4,874,948 07/138,072 10/17/89 4,875,397 07/312,362 10/24/89 
4,874,951 07/072,776 10/17/89 4,875,398 07/144,349 10/24/89 
4,874,968 07/128,392 10/17/89 4,875,399 07/210,571 10/24/89 
4,874,974 07/130,602 10/17/89 4,875,402 07/231,007 10/24/89 
4,874,985 07/224,285 10/17/89 4,875,405 07/073,592 10/24/89 
4,874,994 07/194,811 10/17/89 4,875,408 07/315,828 10/24/89 
4,874,995 07/259,406 10/17/89 4,875,409 07/068,345 10/24/89 
4,875,009 07/133,819 10/17/89 4,875,410 07/148,002 10/24/89 
4,875,016 07/085,963 10/17/89 4,875,414 07/151,713 10/24/89 
4,875,028 06/841 ,205 10/17/89 4,875,415 07/213,473 10/24/89 
4,875,040 07/190,771 10/17/89 4,875,416 07/145,360 10/24/89 
4,875,052 06/874,426 10/17/89 4,875,418 07/258,078 10/24/89 
4,875,074 07/173,610 10/17/89 4,875,420 07/222,323 10/24/89 
4,875,082 07/285,354 10/17/89 4,875,423 07/076, 163 10/24/89 
4,875,107 06/938,087 10/17/89 4,875,424 07/180,336 10/24/89 
4,875,110 06/917,068 10/17/89 4,875,427 07/279,516 10/24/89 
4,875,121 07/047,154 10/17/89 4,875,428 07/141,020 10/24/89 
4,875,140 07/188,528 10/17/89 4,875,429 07/213,200 10/24/89 
4,875,142 06/846,892 10/17/89 4,875,430 07/183,235 10/24/89 
4,875,145 07/182,404 10/17/89 4,875,435 07/159,805 10/24/89 
4,875,152 07/169,013 10/17/89 4,875,437 07/128,438 10/24/89 
4,875,179 07/080,441 10/17/89 4,875,444 07/225,188 10/24/89 
4,875,181 07/060,936 10/17/89 4,875,458 07/297,135 10/24/89 
4,875,182 07/073,004 10/17/89 4,875,459 07/095,746 10/24/89 
4,875,185 06/93 1,674 10/17/89 4,875,470 07/183,787 10/24/89 
4,875,187 07/078,945 10/17/89 4,875,473 07/847 ,934 10/24/89 
4,875,197 06/462, 169 10/17/89 4,875,477 07/211,966 10/24/89 
4,875,201 07/222,413 10/17/89 4,875,478 07/333,760 10/24/89 
4,875,204 07/134,786 10/17/89 4,875,490 07/240,805 10/24/89 
4,875,207 07/007,155 10/17/89 4,875,491 07/172,284 10/24/89 
4,875,214 07/040,773 10/17/89 4,875,493 07/256,711 10/24/89 
4,875,215 07/231,512 10/17/89 4,875,494 07/152,951 10/24/89 
4,875,219 07/276,981 10/17/89 4,875,496 07/213,635 10/24/89 
4,875,225 07/150,846 10/17/89 4,875,497 06/602,763 10/24/89 
4,875,233 07/109,460 10/17/89 4,875,498 07/345,902 10/24/89 
4,875,234 07/001 ,288 10/17/89 4,875,501 07/333,081 10/24/89 
4,875,235 07/224,667 10/24/89 4,875,509 07/156,444 10/24/89 
4,875,236 07/117,488 10/24/89 4,875,521 07/019,693 10/24/89 
4,875,239 07/230,306 10/24/89 4,875,526 07/283,151 10/24/89 
4,875,242 07/116,857 10/24/89 4,875,535 07/103,138 10/24/89 
4,875,243 07/190,343 10/24/89 4,875,538 07/168,366 10/24/89 
4,875,249 07/192,703 10/24/89 4,875,541 07/203,286 10/24/89 
4,875,250 07/259,512 10/24/89 4,875,552 07/214,479 10/24/89 
4,875,253 07/240,755 10/24/89 4,875,555 07/126,024 10/24/89 
4,875,255 07/277,692 10/24/89 4,875,556 07/270,689 10/24/89 
4,875,256 07/224,998 10/24/89 4,875,571 07/134,799 10/24/89 
4,875,258 07/141,624 10/24/89 4,875,579 07/224,676 10/24/89 
4,875,260 07/063,172 10/24/89 4,875,583 07/202,396 10/24/89 
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4,875,866 07/237,130 10/24/89 
4,875,584 07/287,874 10/24/89 4,875,871 06/679,322 10/24/89 
4,875,596 07/177,546 10/24/89 4,875,885 07/108,687 10/24/89 
4,875,599 07/206,438 10/24/89 4,875,887 07/221,675 10/24/89 
4,875,601 07/226,615 10/24/89 4,875,889 07/253,834 10/24/89 
4,875,602 07/206,726 10/24/89 4,875,900 07/099,780 10/24/89 
4,875,605 07/224,949 10/24/89 4,875,917 07/173,725 10/24/89 
4,875,606 06/717,295 10/24/89 4,875,921 07/067,428 10/24/89 
4,875,609 07/164,389 10/24/89 4,875,922 07/133,450 10/24/89 
4,875,612 07/228,976 10/24/89 4,875,926 07/150,680 10/24/89 
4,875,613 07/324,016 10/24/89 4,875,936 07/068,663 10/24/89 
4,875,623 07/074,885 10/24/89 4,875,948 07/179,325 10/24/89 
4,875,631 07/300,049 10/24/89 4,875,953 07/278,672 10/24/89 
4,875,642 07/155,677 10/24/89 4,875,954 07/160,350 10/24/89 
4,875,643 07/247,335 10/24/89 4,875,962 07/127,420 10/24/89 
4,875,645 07/272,128 10/24/89 4,875,966 07/242,580 10/24/89 
4,875,648 07/176,745 10/24/89 4,875,992 07/134,798 10/24/89 
4,875,649 07/220,173 10/24/89 4,875,996 07/153,478 10/24/89 
4,875,651 07/280,668 10/24/89 4,876,001 07/034,986 10/24/89 
4,875,652 07/313,494 10/24/89 4,876,008 07/254,043 10/24/89 
4,875,654 07/139,011 10/24/89 4,876,010 07/252,117 10/24/89 
4,875,655 07/025,541 10/24/89 4,876,032 07/091,251 10/24/89 
4,875,656 07/213,692 10/24/89 4,876,033 07/185,606 10/24/89 
4,875,664 07/032,505 10/24/89 4,876,035 07/057,468 10/24/89 
4,875,666 07/068,021 10/24/89 4,876,041 07/245,929 10/24/89 
4,875,675 07/316,860 10/24/89 4,876,043 07/235,433 10/24/89 
4,875,676 07/220,517 10/24/89 4,876,050 07/105,653 10/24/89 
4,875,677 07/080,768 10/24/89 4,876,053 07/224,247 10/24/89 
4,875,680 07/232,161 10/24/89 4,876,055 07/151,283 10/24/89 
4,875,682 07/267,392 10/24/89 4,876,059 07/219,783 10/24/89 
4,875,683 07/217,634 10/24/89 4,876,061 07/236,291 10/24/89 
4,875,684 07/146,204 10/24/89 4,876,073 07/139,078 10/24/89 
4,875,688 07/109,918 10/24/89 4,876,083 07/095,861 10/24/89 
4,875,689 07/321,105 10/24/89 4,876,084 07/076,872 10/24/89 
4,875,692 07/110,431 10/24/89 4,876,095 06/865,509 10/24/89 
4,875,693 07/238,578 10/24/89 4,876,115 07/163,672 10/24/89 
4,875,699 07/087,368 10/24/89 4,876,117 07/152,119 10/24/89 
4,875,700 07/200,544 10/24/89 4,876,122 07/171,745 10/24/89 
4,875,702 07/218,651 10/24/89 4,876,127 07/269,030 10/24/89 
4,875,707 07/199,309 10/24/89 4,876,135 07/133,646 10/24/89 
4,875,708 7/107,984 10/24/89 4,876,142 07/333,372 10/24/89 
4,875,718 07/279,048 10/24/89 4,876,150 07/022,801 10/24/89 
4,875,719 07/301,974 10/24/89 4,876,155 07/133,486 10/24/89 
4,875,721 07/269,675 10/24/89 4,876,163 07/135,190 10/24/89 
4,875,722 07/252,837 10/24/89 4,876,168 07/210,788 10/24/89 
4,875,727 07/132,363 10/24/89 4,876,172 07/052,520 10/24/89 
4,875,731 07/211,855 10/24/89 4,876,175 07/191,947 10/24/89 
4,875,732 07/221,899 10/24/89 4,876,176 07/040,416 10/24/89 
4,875,737 07/253,494 10/24/89 4,876,199 06/728,821 10/24/89 
4,875,744 07/159,271 10/24/89 4,876,203 06/790,021 10/24/89 
4,875,751 07/075,443 10/24/89 4,876,206 07/309,422 10/24/89 
4,875,755 07/226,825 10/24/89 4,876,210 07/163,897 10/24/89 
4,875,761 07/109,131 10/24/89 4,876,211 07/230,093 10/24/89 
4,875,767 07/163,799 10/24/89 4,876,212 07/103,321 10/24/89 
4,875,771 07/091 ,065 10/24/89 4,876,225 07/282,384 10/24/89 
4,875,778 07/185,838 10/24/89 4,876,228 07/163,191 10/24/89 
4,875,779 07/153,764 10/24/89 4,876,229 07/200,403 10/24/89 
4,875,781 07/196,054 10/24/89 4,876,243 07/089,886 10/24/89 
4,875,786 07/291 ,634 10/24/89 4,876,251 07/059,951 10/24/89 
4,875,790 07/119,054 10/24/89 4,876,253 07/182,554 10/24/89 
4,875,792 07/085,759 10/24/89 4,876,258 07/226,487 10/24/89 
4,875,793 07/056,243 10/24/89 4,876,264 07/039,450 10/24/89 
4,875,799 07/240,623 10/24/89 4,876,266 07/140,053 10/24/89 
4,875,801 07/193,243 10/24/89 4,876,267 07/066,498 10/24/89 
4,875,807 07/195,686 10/24/89 4,876,273 07/220,650 10/24/89 
4,875,809 07/187,376 10/24/89 4,876,275 07/176,700 10/24/89 
4,875,811 07/301,985 10/24/89 4,876,277 07/055,737 10/24/89 
4,875,812 07/180,242 10/24/89 4,876,280 07/166,356 10/24/89 
4,875,815 07/169,532 10/24/89 4,876,281 07/093,001 10/24/89 
4,875,817 07/070,822 10/24/89 4,876,283 07/325,684 10/24/89 
4,875,819 07/255,955 10/24/89 4,876,285 07/018,768 10/24/89 
4,875,820 07/175,346 10/24/89 4,876,287 06/929,005 10/24/89 
4,875,821 07/185,320 10/24/89 4,876,290 07/154,357 10/24/89 
4,875,826 07/224,344 10/24/89 4,876,297 07/219,459 10/24/89 
4,875,837 06/904,401 10/24/89 4,876,310 06/834,423 10/24/89 
4,875,848 07/162,296 10/24/89 4,876,321 07/017,285 10/24/89 
4,875,854 07/171,763 10/24/89 4,876,327 07/192,626 10/24/89 





APRIL 5, 1994 U.S. PATENT AND TRADEMARK OFFICE 1161 OG 251 


Patent Number Serial Number Issue Date 4,876,759 07/207,111 10/31/89 

4,876,766 07/290,573 10/31/89 
4,876,333 06/787,354 10/24/89 4,876,767 07/213,247 10/31/89 
4,876,335 07/067,798 10/24/89 4,876,771 07/230,089 10/31/89 
4,876,339 07/322,328 10/24/89 4,876,774 06/527,701 10/31/89 
4,876,340 07/154,760 10/24/89 4,876,775 07/145,532 10/31/89 
4,876,345 07/202,597 10/24/89 4,876,784 07/222,264 10/31/89 
4,876,351 07/114,841 10/24/89 4,876,785 07/089,235 10/31/89 
4,876,353 07/147,415 10/24/89 4,876,789 07/236,881 10/31/89 
4,876,359 07/103,415 10/24/89 4,876,790 07/170,681 10/31/89 
4,876,360 07/333,349 10/24/89 4,876,793 07/212,248 10/31/89 
4,876,368 07/197,936 10/24/89 4,876,796 07/169,899 10/31/89 
4,876,375 07/189,101 10/24/89 4,876,801 07/170,906 10/31/89 
4,876,377 07/171,602 10/24/89 4,876,807 07/214,608 10/31/89 
4,876,382 07/143,636 10/24/89 4,876,808 07/208,487 10/31/89 
4,876,399 07/115,665 10/24/89 4,876,812 07/191,199 10/31/89 
4,876,405 07/072,641 10/24/89 4,876,814 07/320,710 10/31/89 
4,876,410 07/271,135 10/24/89 4,876,818 07/190,139 10/31/89 
4,876,417 07/300,674 10/24/89 4,876,821 07/290,457 10/31/89 
4,876,427 07/173,308 10/24/89 4,876,823 07/207,901 10/31/89 
4,876,428 07/271,537 10/24/89 4,876,824 07/169,437 10/31/89 
4,876,431 07/197,158 10/24/89 4,876,826 07/246,404 10/31/89 
4,876,435 07/143,332 10/24/89 4,876,829 07/145,051 10/31/89 
4,876,444 07/164,880 10/24/89 4,876,832 07/046,704 10/31/89 
4,876,448 07/259,479 10/24/89 4,876,841 07/197,670 10/31/89 
4,876,453 06/830,788 10/24/89 4,876,848 07/239,477 10/31/89 
4,876,454 07/138,372 10/24/89 4,876,849 07/316,554 10/31/89 
4,876,459 07/270,769 10/24/89 4,876,850 07/107,460 10/31/89 
4,876,460 07/329,194 10/24/89 4,876,854 07/199,459 10/31/89 
4,876,461 07/314,721 10/24/89 4,876,856 07/144,922 10/31/89 
4,876,463 07/183,964 10/24/89 4,876,860 07/200,733 10/31/89 
4,876,469 07/191,161 10/24/89 4,876,862 07/221,128 10/31/89 
4,876,475 07/187,149 10/24/89 4,876,865 07/224,815 10/31/89 
4,876,477 07/137,050 10/24/89 4,876,877 07/206,362 10/31/89 
4,876,490 07/134,010 10/24/89 4,876,879 07/329,181 10/31/89 
4,876,496 07/158,932 10/24/89 4,876,883 07/168,075 10/31/89 
4,876,499 07/269,618 10/24/89 4,876,886 07/176,826 10/31/89 
4,876,500 07/227,615 10/24/89 4,876,896 06/874,500 10/31/89 
4,876,507 07/270,914 10/24/89 4,876,901 07/230,522 10/31/89 
4,876,508 07/259,000 10/24/89 4,876,927 07/278,590 10/31/89 
4,876,526 07/187,967 10/24/89 4,876,928 07/214,259 10/31/89 
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4,878,846 07/358,503 11/07/89 4,879,271 07/255,023 11/07/89 
4,878,869 07/204,342 11/07/89 4,879,272 06/784,640 11/07/89 
4,878,872 07/241,361 11/07/89 4,879,279 07/042,866 11/07/89 
4,878,875 07/121,110 11/07/89 4,879,286 07/178,761 11/07/89 
4,878,877 07/242,265 11/07/89 4,879,290 07/203,039 11/07/89 
4,878,879 07/292,108 11/07/89 4,879,294 07/149,249 11/07/89 
4,878,883 07/281,527 11/07/89 4,879,300 07/135,839 11/07/89 
4,878,884 07/238,427 11/07/89 4,879,304 07/045,913 11/07/89 
4,878,885 07/155,261 11/07/89 4,879,311 07/222,552 11/07/89 
4,878,888 07/114,919 11/07/89 4,879,312 07/164,789 11/07/89 
4,878,894 07/019,434 11/07/89 4,879,324 07/311,392 11/07/89 
4,878,905 07/230,686 11/07/89 4,879,365 07/270,750 11/07/89 
4,878,913 07/093,371 11/07/89 4,879,368 07/104,732 11/07/89 
4,878,916 07/300,173 11/07/89 4,879,371 07/208,942 11/07/89 
4,878,918 07/002,685 11/07/89 4,879,375 07/002,699 11/07/89 
4,878,919 06/939,643 11/07/89 4,879,376 07/067,948 11/07/89 
4,878,920 07/043,360 11/07/89 4,879,383 07/067,050 11/07/89 
4,878,922 07/224,446 11/07/89 4,879,385 07/062,251 11/07/89 
4,878,931 07/237,744 11/07/89 4,879,386 07/207,639 11/07/89 
4,878,937 07/155,962 11/07/89 4,879,388 07/165,350 11/07/89 
4,878,939 07/258,108 11/07/89 4,879,393 07/181,710 11/07/89 
4,878,940 07/173,511 11/07/89 4,879,395 07/242,382 11/07/89 
4,878,941 07/139,404 11/07/89 4,879,397 07/116,212 11/07/89 
4,878,946 07/160,877 11/07/89 4,879,398 07/139,999 11/07/89 
4,878,949 07/156,294 11/07/89 4,879,408 07/035,571 11/07/89 
4,878,950 07/187,700 11/07/89 4,879,409 07/035,417 11/07/89 
4,878,967 07/096,293 11/07/89 4,879,413 07/244,632 11/07/89 
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4,879,836 07/265,394 11/14/89 
4,879,415 07/129,425 11/07/89 4,879,838 07/098,854 11/14/89 
4,879,417 07/223,815 11/07/89 4,879,839 07/177,168 11/14/89 
4,879,421 07/232,248 11/07/89 4,879,840 07/070,782 11/14/89 
4,879,425 07/198,947 11/07/89 4,879,841 07/128,339 11/14/89 
4,879,431 07/323,607 11/07/89 4,879,842 07/308,016 11/14/89 
4,879,440 07/283,818 11/07/89 4,879,852 07/305,775 11/14/89 
4,879,451 07/219,537 11/07/89 4,879,854 07/161,337 11/14/89 
4,879,454 07/240,986 11/07/89 4,879,860 07/264,074 11/14/89 
4,879,457 07/282,586 11/07/89 4,879,868 07/197,473 11/14/89 
4,879,458 07/094,018 11/07/89 4,879,869 07/049,624 11/14/89 
4,879,462 07/159,364 11/07/89 4,879,871 07/268,563 11/14/89 
4,879,464 07/014,201 11/07/89 4,879,872 07/315,343 11/14/89 
4,879,476 06/627,744 11/07/89 4,879,882 07/232,109 11/14/89 
4,879,477 07/040,573 11/07/89 4,879,885 07/190,033 11/14/89 
4,879,486 07/141,146 11/07/89 4,879,888 07/282,499 11/14/89 
4,879,489 07/147,499 11/07/89 4,879,894 07/202,934 11/14/89 
4,879,495 06/915,781 11/07/89 4,879,895 07/237,073 11/14/89 
4,879,496 06/850,441 11/07/89 4,879,898 06/7 10,890 11/14/89 
4,879,522 07/231,528 11/07/89 4,879,899 07/186,891 11/14/89 
4,879,534 07/231,189 11/07/89 4,879,904 07/171,549 11/14/89 
4,879,543 07/201,783 11/07/89 4,879,913 07/168,403 11/14/89 
4,879,553 07/217,828 11/07/89 4,879,916 07/212,636 11/14/89 
4,879,557 07/118,490 11/07/89 4,879,917 07/152,923 11/14/89 
4,879,558 07/005 ,962 11/07/89 4,879,923 07/198,823 11/14/89 
4,879,559 07/233,251 11/07/89 4,879,927 07/039,127 11/14/89 
4,879,560 07/215,675 11/07/89 4,879,928 07/229,537 11/14/89 
4,879,561 07/239,312 11/07/89 4,879,930 07/207,012 11/14/89 
4,879,565 07/303,760 11/07/89 4,879,931 07/147,452 11/14/89 
4,879,573 07/185,004 11/07/89 4,879,940 07/252,896 11/14/89 
4,879,574 07/102,580 11/07/89 4,879,941 07/210,973 11/14/89 
4,879,575 07/104,376 11/07/89 4,879,943 07/194,833 11/14/89 
4,879,579 07/272,722 11/07/89 4,879,944 07/181,690 11/14/89 
4,879,581 07/071,361 11/07/89 4,879,948 07/253,121 11/14/89 
4,879,589 07/148,017 11/07/89 4,879,952 07/146,127 11/14/89 
4,879,590 07/185,067 11/07/89 4,879,958 07/286,134 11/14/89 
4,879,593 97/164,014 11/07/89 4,879,963 07/294,310 11/14/89 
4,879,595 96/921 ,324 11/07/89 4,879,966 06/880,368 11/14/89 
4,879,612 (6/935,687 11/07/89 4,879,975 07/175,043 11/14/89 
4,879,622 (7/052,656 11/07/89 4,879,986 07/234,142 11/14/89 
4,879,624 07/137,582 11/07/89 4,879,987 07/193,153 11/14/89 
4,879,628 ()7/259,247 11/07/89 4,879,990 07/218,573 11/14/89 
4,879,631 07/298,736 11/07/89 4,879,993 07/105,004 11/14/89 
4,879,633 07/180,474 11/07/89 4,880,003 07/205,510 11/14/89 
4,879,640 07/203,917 11/07/89 4,880,024 07/036,591 11/14/89 
4,879,642 06/662,321 11/07/89 4,880,033 07/282,752 11/14/89 
4,879,644 07/139,840 11/07/89 4,880,042 07/276,126 11/14/89 
4,879,649 07/147,728 11/07/89 4,880,046 07/248,991 11/14/89 
4,879,653 07/125,729 11/07/89 4,880,062 07/075,566 11/14/89 
4,879,662 07/167,033 11/07/89 4,880,068 07/273,554 11/14/89 
4,879,695 07/281,857 11/07/89 4,880,071 07/230,516 11/14/89 
4,879,698 07/266,864 11/07/89 4,880,075 07/155,893 11/14/89 
4,879,702 07/209,731 11/07/89 4,880,079 07/239,227 11/14/89 
4,879,729 07/223,459 11/07/89 4,880,081 07/271,862 11/14/89 
4,879,735 07/200,247 11/07/89 4,880,083 07/216,108 11/14/89 
4,879,739 07/284,391 11/07/89 4,880,088 07/268,394 11/14/89 
4,879,741 07/124,001 11/07/89 4,880,089 07/206,545 11/14/89 
4,879,744 07/212,136 11/07/89 4,880,101 07/245,715 11/14/89 
4,879,750 06/807,893 11/07/89 4,880,102 07/254,480 11/14/89 
4,879,757 07/046,754 11/07/89 4,880,108 07/323,067 11/14/89 
4,879,765 07/249,723 11/14/89 4,880,122 07/248,536 11/14/89 
4,879,766 07/164,802 11/14/89 4,880,130 07/222,570 11/14/89 
4,879,774 07/145,573 11/14/89 4,880,132 07/219,604 11/14/89 
4,879,775 07/185,006 11/14/89 4,880,134 07/246,637 11/14/89 
4,879,782 07/144,967 11/14/89 4,880,137 07/339,086 11/14/89 
4,879,787 07/252,469 11/14/89 4,880,140 07/186,507 11/14/89 
4,879,788 07/233,922 11/14/89 4,880,141 07/321,679 11/14/89 
4,879,789 07/205,649 11/14/89 4,880,144 07/253,568 11/14/89 
4,879,790 07/243,223 11/14/89 4,880,145 07/140,712 11/14/89 
4,879,807 07/201,704 11/14/89 4,880,147 06/587,204 11/14/89 
4,879,808 07/230,810 11/14/89 4,880,149 07/115,062 11/14/89 
4,879,810 07/134,325 11/14/89 4,880,153 07/192,328 11/14/89 
4,879,811 07/103,836 11/14/89 4,880,155 07/259,166 11/14/89 
4,879,819 07/253,962 11/14/89 4,880,165 07/167,588 11/14/89 
4,879,824 07/200,571 11/14/89 4,880,170 07/292,791 11/14/89 
4,879,828 07/162,186 11/14/89 4,880,180 07/223,945 11/14/89 
4,879,830 7/285,621 11/14/89 4,880,181 07/202,158 11/14/89 
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4,880,489 06/900,446 11/14/89 
4,880,188 07/306,812 11/14/89 = 4,880,491 07/227,070 11/14/89 
4,880,190 07/273,345 11/14/89 4,880,503 07/318,763 11/14/89 
4,880,194 07/076,203 11/14/89 = 4,880,509 07/264, 103 11/14/89 
4,880,196 07/056,157 11/14/89 = 4,880,516 07/206,482 11/14/89 
4,880,197 07/259,476 11/14/89 = 4,880,517 07/057,592 11/14/89 
4,880,200 07/280,435 11/14/89 = 4,880,531 07/163,329 11/14/89 
4,880,201 07/128,033 11/14/89 4,880,537 07/167,999 11/14/89 
4,880,204 07/218,292 11/14/89 = 4,880,538 07/231 ,963 11/14/89 
4,880,208 07/222,942 11/14/89 = 4,880,545 07/272,971 11/14/89 
4,880,212 07/225,620 11/14/89 4,880,546 07/285,464 11/14/89 
4,880,215 07/228,676 11/14/89 = 4,880,554 07/234,713 11/14/89 
4,880,219 07/186,889 11/14/89 = 4,880,558 07/209,154 11/14/89 
4,880,221 07/042,047 11/14/89 = 4,880,565 06/722,484 11/14/89 
4,880,226 07/312,192 11/14/89 = 4,880,570 07/267,752 11/14/89 
4,880,227 07/283,088 11/14/89 4,880,571 06/921,918 11/14/89 
4,880,231 07/273,223 11/14/89 = 4,880,572 07/199, 107 11/14/89 
4,880,232 07/216,401 11/14/89 = 4,880,575 07/223,473 11/14/89 
4,880,239 07/101,180 11/14/89 = 4,880,583 07/197,738 11/14/89 
4,880,243 07/304,565 11/14/89 4,880,596 07/120,710 11/14/89 
4,880,245 07/188,281 11/14/89 = 4,880,599 07/172,834 11/14/89 
4,880,247 07/202,300 11/14/89 4,880,605 07/161,923 11/14/89 
4,880,248 07/189,659 11/14/89 4,880,606 07/222,263 11/14/89 
4,880,254 07/278,753 11/14/89 4,880,607 07/451,300 11/14/89 
4,880,257 06/478,054 11/14/89 4,880,612 07/240,147 11/14/89 
4,880,265 07/116,563 11/14/89 4,880,622 06/865,504 11/14/89 
4,880,268 07/187,201 11/14/89 4,880,625 07/213,683 11/14/89 
4,880,269 07/215,120 11/14/89 = 4,880,639 07/233,701 11/14/89 
4,880,276 07/286,470 11/14/89 4,880,640 07/260,578 11/14/89 
4,880,279 07/125,198 11/14/89 4,880,642 07/126,968 11/14/89 
4,880,281 07/230,240 11/14/89 = 4,880,646 07/277,296 11/14/89 
4,880,284 07/294,354 11/14/89 = 4,880,647 07/321,944 11/14/89 
4,880,285 07/062,507 11/14/89 4,880,654 07/219,887 11/14/89 
4,880,286 07/110,128 11/14/89 4,880,656 07/319,931 11/14/89 
4,880,302 07/185,130 11/14/89 4,880,668 06/845,168 11/14/89 
4,880,305 07/320,848 11/14/89 = 4,880,679 07/173,230 11/14/89 
4,880,306 07/278,193 11/14/89 4,880,682 07/171,730 11/14/89 
4,880,312 07/173,249 11/14/89 4,880,685 07/128,271 11/14/89 
4,880,313 07/124,889 11/14/89 4,880,697 07/209,435 11/14/89 
4,880,319 06/859,677 11/14/89 4,880,704 07/174,044 11/14/89 
4,880,321 07/122,917 11/14/89 = 4,880,710 07/212,182 11/14/89 
4,880,337 07/096,395 11/14/89 = 4,880,713 07/117,701 11/14/89 
4,880,339 06/644,122 11/14/89 4,880,732 07/153,599 11/14/89 
4,880,343 07/103,006 11/14/89 = 4,880,737 06/792,006 11/14/89 
4,880,345 07/276,399 11/14/89 = 4,880,747 07/173,910 11/14/89 
4,880,357 07/211,884 11/14/89 = 4,880,758 07/088,460 11/14/89 
4,880,361 07/193,367 11/14/89 4,880,782 07/041,147 11/14/89 
4,880,362 07/198,004 11/14/89 4,880,786 07/142,786 11/14/89 
4,880,366 07/240,675 11/14/89 = 4,880,788 07/115,236 11/14/89 
4,880,370 07/258,282 11/14/89 = 4,880,796 07/036,201 11/14/89 
4,880,371 07/321,987 11/14/89 4,880,798 07/123,526 11/14/89 
4,880,374 07/196,406 11/14/89 4,880,800 07/096,755 11/14/89 
4,880,378 07/100,748 11/14/89 = 4,880,805 07/222,215 11/14/89 
4,880,381 07/218,973 11/14/89 4,880,813 07/223,081 11/14/89 
4,880,385 07/131,736 11/14/89 = 4,880,815 07/109,207 11/14/89 
4,880,394 07/288,452 11/14/89 = 4,880,827 07/025,664 11/14/89 
4,880,401 07/250,264 11/14/89 = 4,880,828 07/149,774 11/14/89 
4,880,407 07/156,245 11/14/89 = 4,880,831 07/227,037 11/14/89 
4,880,409 07/138,905 11/14/89 = 4,880,832 07/156,961 11/14/89 
4,880,410 07/183,852 11/14/89 = 4,880,834 06/937,030 11/14/89 
4,880,413 07/152,167 11/14/89 = 4,880,837 07/246,268 11/14/89 
4,880,416 07/266,318 11/14/89 4,880,838 07/168,619 11/14/89 
4,880,423 07/163,251 11/14/89 4,880,840 07/068,398 11/14/89 
4,880,430 07/175,566 11/14/89 4,880,841 07/307,200 11/14/89 
4,880,438 07/311,266 11/14/89 = 4,880,847 07/075,965 11/14/89 
4,880,446 07/202,861 11/14/89 = 4,880,858 07/091,551 11/14/89 
4,880,448 07/326,046 11/14/89 = 4,880,860 07/237,669 11/14/89 
4,880,454 07/305,058 11/14/89 = 4,880,872 06/847,490 11/14/89 
4,880,455 07/160,633 11/14/89 4,880,876 07/188,763 11/14/89 
4,880,458 07/191,702 11/14/89 = 4,880,883 07/057,546 11/14/89 
4,880,462 07/194,950 11/14/89 4,880,892 07/234,779 11/14/89 
4,880,463 07/307 ,666 11/14/89 4,880,898 07/287,354 11/14/89 
4,880,466 07/206,948 11/14/89 4,880,901 06/870,652 11/14/89 
4,880,467 07/102,960 11/14/89 = 4,880,913 07/127,914 11/14/89 
4,880,469 07/211,575 11/14/89 = 4,880,935 07/090,386 11/14/89 
4,880,478 07/288,357 11/14/89 4,880,944 07/151,822 11/14/89 
4,880,484 07/272,905 11/14/89 = 4,880,949 07/173,168 11/14/89 
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Patent Number Serial Number Issue Date 4,881,398 07/172,311 11/21/89 

4,881,399 07/174,519 11/21/89 

4,880,958 07/226,449 11/14/89 4,881,401 07/162,972 11/21/89 

4,880,964 06/620,741 11/14/89 4,881,402 07/233,743 11/21/89 

4,880,969 07/198,284 11/14/89 4,881,406 07/235,112 11/21/89 

4,880,972 06/708,095 11/14/89 4,881,409 07/205,891 11/21/89 

4,880,973 07/219,632 11/14/89 4,881,423 07/191,321 11/21/89 

4,880,999 07/319,665 11/14/89 4,881,427 07/205,032 11/21/89 

4,881,001 07/251,966 11/14/89 4,881,433 07/077,285 11/21/89 

4,881,007 07/165,503 11/14/89 4,881,437 07/206,951 11/21/89 

4,881,011 07/110,910 11/14/89 4,881,439 07/181,433 11/21/89 

4,881,024 07/281,645 11/14/89 4,881,441 07/207,244 11/21/89 

4,881,025 07/248,639 11/14/89 4,881,444 07/211,479 11/21/89 

4,881,027 07/225,526 11/14/89 4,881,446 07/187,246 11/21/89 
4,881,037 07/302,420 11/14/89 4,881,447 07/200,010 11/21/89 
4,881,065 07/139,906 11/14/89 4,881,457 07/115,846 11/21/89 
4,881,069 07/134,552 11/14/89 4,881,462 07/166,239 11/21/89 
4,881,077 07/060, 106 11/14/89 4,881,464 07/319,581 11/21/89 

4,881,087 07/163,365 11/14/89 4,881,465 07/239,310 11/21/89 

4,881,088 07/240,056 11/14/89 4,881,468 07/013,254 11/21/89 
4,881,098 07/291,016 11/14/89 4,881,480 07/162,198 11/21/89 

4,881,132 07/190,209 11/14/89 4,881,482 07/200,448 11/21/89 
4,881,133 07/079,421 11/14/89 4,881,483 07/303,313 11/21/89 

4,881,138 07/059,516 11/14/89 4,881,484 07/227,437 11/21/89 

4,881,153 07/297,400 11/14/89 4,881,487 07/273,580 11/21/89 
4,881,154 07/194,958 11/14/89 4,881,490 07/157,913 11/21/89 

4,881,172 06/945,380 11/14/89 4,881,504 07/150,893 11/21/89 
4,881,182 07/079,632 11/14/89 4,881,506 07/204,594 11/21/89 
4,881,185 07/030,606 11/14/89 4,881,508 07/157,817 11/21/89 
4,881,187 07/346,337 11/14/89 4,881,514 07/213,313 11/21/89 
4,881,198 07/320,860 11/14/89 4,881,516 07/194,221 11/21/89 
4,881,210 07/155,782 11/14/89 4,881,519 07/220,462 11/21/89 
4,881,211 07/265,601 11/14/89 4,881,522 07/096,352 11/21/89 
4,881,212 07/270,157 11/14/89 4,881,529 07/230,365 11/21/89 
4,881,215 06/936,723 11/14/89 4,881,534 07/252,666 11/21/89 
4,881,219 06/595,343 11/14/89 4,881,535 07/240,937 11/21/89 
4,881,227 07/138,943 11/14/89 4,881,537 07/232,427 11/21/89 
4,881,242 07/091 ,679 11/14/89 4,881,538 06/894,087 11/21/89 
4,881,243 06/741,881 11/14/89 4,881,539 07/031,938 11/21/89 
4,881,244 07/137,746 11/14/89 4,881,552 07/146,288 11/21/89 
4,881,249 07/345,232 11/14/89 4,881,554 07/121,278 11/21/89 
4,881,250 07/216,551 11/14/89 4,881,555 07/245,646 11/21/89 
4,881,252 07/207,124 11/14/89 4,881,558 07/148,410 11/21/89 
4,881,265 07/243,711 11/14/89 4,881,561 07/241,187 11/21/89 
4,881,272 07/175,031 11/14/89 4,881,568 07/215,741 11/21/89 
4,881,278 07/141,835 11/21/89 4,881,591 07/053,107 11/21/89 
4,881,280 07/279,431 11/21/89 4,881,597 07/194,868 11/21/89 
4,881,282 07/230,356 11/21/89 4,881,598 07/266,971 11/21/89 
4,881,285 07/266,844 11/21/89 4,881,601 07/195,212 11/21/89 
4,881,299 07/156,250 11/21/89 4,881,604 07/041,010 11/21/89 
4,881,300 07/280,347 11/21/89 4,881,606 07/301,413 11/21/89 
4,881,301 07/130,012 11/21/89 4,881,611 07/146,742 11/21/89 
4,881,302 07/215,998 11/21/89 4,881,615 07/276,777 11/21/89 
4,881,307 07/067,709 11/21/89 4,881,617 07/292,339 11/21/89 
4,881,309 07/122,068 11/21/89 4,881,629 07/154,103 11/21/89 
4,881,314 07/248,188 11/21/89 4,881,638 07/199,378 11/21/89 
4,881,317 07/313,175 11/21/89 4,881,645 07/211,244 11/21/89 
4,881,320 07/112,615 11/21/89 4,881,647 07/271,494 11/21/89 

4,881,324 07/292,055 11/21/89 4,881,648 07/244,989 11/21/89 

4,881,331 07/076,468 11/21/89 4,881,657 07/230,524 11/21/89 

4,881,332 07/196,251 11/21/89 4,881,661 07/177,424 11/21/89 

4,881,335 07/183,667 11/21/89 4,881,671 07/185,883 11/21/89 

4,881,336 07/202,718 11/21/89 4,881,672 07/189,950 11/21/89 

4,881,338 07/267,800 11/21/89 4,881,674 07/189,949 11/21/89 

4,881,340 07/295,909 11/21/89 4,881,680 07/190,930 11/21/89 

4,881,342 07/145,257 11/21/89 4,881,683 07/148,928 11/21/89 

4,881,347 07/148,946 11/21/89 4,881,691 07/111,131 11/21/89 

4,881,348 07/204,846 11/21/89 4,881,694 07/245,001 11/21/89 

4,881,354 07/202,197 11/21/89 4,881,698 07/151,156 11/21/89 

4,881,361 07/101,514 11/21/89 4,881,706 07/215,284 11/21/89 

4,881,362 07/229,651 11/21/89 4,881,708 07/122,356 11/21/89 

4,881,378 07/193,792 11/21/89 4,881,711 07/170,472 11/21/89 

4,881,380 07/176,352 11/21/89 4,881,715 07/292,248 11/21/89 
4,881,381 07/286,693 11/21/89 4,881,726 07/175,843 11/21/89 

4,881,386 07/199,027 11/21/89 4,881,727 07/211,478 11/21/89 

4,881,388 07/264,138 11/21/89 4,881,728 07/240,622 11/21/89 

4,881,389 07/126,661 11/21/89 4,881,731 07/243,683 11/21/89 

4,881,395 07/209,380 11/21/89 4,881,733 07/167,575 11/21/89 


152-935 O.G.-94-9 
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Patent Number Serial Number Issue Date 4,882,152 07/258,285 11/21/89 
4,882,153 07/257,604 11/21/89 

4,881,735 07/208,244 11/21/89 4,882,154 07/257,497 11/21/89 
4,881,738 07/295,819 11/21/89 = 4,882,155 07/258,243 11/21/89 
4,881,740 07/112,288 11/21/89 = 4,882,156 07/258,248 11/21/89 
4,881,743 07/203,890 11/21/89 = 4,882,157 07/258,246 11/21/89 
4,881,745 07/185,504 11/21/89 4,882,158 07/258,247 11/21/89 
4,881,746 07/223,626 11/21/89 = 4,882,159 07/258,244 11/21/89 
4,881,750 07/306,913 11/21/89 4,882,160 07/257,603 11/21/89 
4,881,751 07/273,126 11/21/89 4,882,169 07/151,502 11/21/89 
4,881,755 07/228,736 11/21/89 = 4,882,181 07/151,185 11/21/89 
4,881,764 07/235,176 11/21/89 = 4,882,182 07/069,893 11/21/89 
4,881,765 07/157,535 11/21/89 4,882,190 07/130,086 11/21/89 
4,881,770 07/118,934 11/21/89 = 4,882,200 07/237,638 11/21/89 
4,881,771 07/202,020 11/21/89 = 4,882,204 07/195,568 11/21/89 
4,881,772 07/255,980 11/21/89 4,882,207 07/114,298 11/21/89 
4,881,776 07/275,004 11/21/89 4,882,208 07/199,144 11/21/89 
4,881,780 07/239,800 11/21/89 4,882,209 07/091,779 11/21/89 
4,881,782 07/194,521 11/21/89 = 4,882,210 07/248,935 11/21/89 
4,881,787 07/081,864 11/21/89 = 4,882,216 07/230,310 11/21/89 
4,881,796 07/229,592 11/21/89 4,882,236 07/154,557 11/21/89 
07/184,892 11/21/89 = 4,882,237 07/167,571 11/21/89 

07/224,145 11/21/89 = 4,882,259 06/855,032 11/21/89 

07/157,131 11/21/89 = 4,882,273 06/447,046 11/21/89 

07/113,371 11/21/89 4,882,274 07/069,709 11/21/89 

07/073,958 11/21/89 4,882,277 06/943,698 11/21/89 

07/179,023 11/21/89 = 4,882,302 07/203,518 11/21/89 

07/060,066 11/21/89 = 4,882,307 07/092,248 11/21/89 

06/765,251 11/21/89 = 4,882,312 07/192,039 11/21/89 

07/242,553 11/21/89 = 4,882,313 07/080,025 11/21/89 

07/173,141 11/21/89 = 4,882,320 07/237,242 11/21/89 

07/025,969 11/21/89 4,882,324 07/201 ,669 11/21/89 

07/118,563 11/21/89 4,882,326 07/197,877 11/21/89 

07/149,226 11/21/89 = 4,882,329 07/303,996 11/21/89 

07/209,524 11/21/89 = 4,882,330 07/333,673 11/21/89 

07/245,625 11/21/89 4,882,331 07/179,750 11/21/89 

07/180,330 11/21/89 4,882,340 07/239,754 11/21/89 

07/186,480 11/21/89 = 4,882,345 07/234,602 11/21/89 

07/227,907 11/21/89 = 4,882,348 07/139,217 11/21/89 

07/242,576 11/21/89 =. 4,882,353 07/263,143 11/21/89 

07/255,822 11/21/89 = 4,882,373 07/232,210 11/21/89 

07/188,035 11/21/89 4,882,386 07/123,329 11/21/89 

07/180,181 11/21/89 = 4,882,399 07/088,179 11/21/89 

07/139,594 11/21/89 4,882,410 07/247,267 11/21/89 

07/277,319 11/21/89 = 4,882,423 07/032,025 11/21/89 

07/352,156 11/21/89 = 4,882,425 07/072,197 11/21/89 

06/702,570 11/21/89 = 4,882,433 07/174,265 11/21/89 

07/212,519 11/21/89 = 4,882,437 07/248,890 11/21/89 

07/022,476 11/21/89 = 4,882,439 06/910,526 11/21/89 

07/188,129 11/21/89 4,882,441 07/242,239 11/21/89 

07/117,769 11/21/89 4,882,447 07/157,969 11/21/89 

07/189,125 11/21/89 = 4,882,463 07/262,977 11/21/89 

07/116,949 11/21/89 = 4,882,467 07/074,405 11/21/89 

07/259,284 11/21/89 4,882,468 07/240,771 11/21/89 

4,881,984 07/159,455 11/21/89 4,882,475 07/080,573 11/21/89 
4,881,998 07/006,518 11/21/89 4,882,478 07/162,906 11/21/89 
4,882,010 07/145,693 11/21/89 4,882,479 07/260,569 11/21/89 
4,882,011 07/263,640 11/21/89 4,882,481 07/259,829 11/21/89 
4,882,015 07/117,841 11/21/89 = 4,882,494 07/160,839 11/21/89 
4,882,021 07/144,928 11/21/89 = 4,882,504 07/221,153 11/21/89 
4,882,022 07/230,235 11/21/89 = 4,882,518 07/198,233 11/21/89 
4,882,028 07/147,315 11/21/89 = 4,882,522 07/173,303 11/21/89 
4,882,052 07/111,869 11/21/89 = 4,882,539 07/164,575 11/21/89 
4,882,068 07/189,139 11/21/89 4,882,553 07/247,139 11/21/89 
4,882,070 : 07/171,658 11/21/89 07/312,154 11/21/89 
4,882,073 07/199,852 11/21/89 = 4,882,564 07/202,199 11/21/89 
4,882,091 07/159,738 11/21/89 07/198,505 11/21/89 
4,882,102 07/115,375 11/21/89 07/198,460 11/21/89 
4,882,103 07/118,162 11/21/89 07/209,360 11/21/89 
4,882,105 07/237,159 11/21/89 07/154,101 11/21/89 
4,882,127 07/120,092 11/21/89 07/243,227 11/21/89 
4,882,134 07/037,160 11/21/89 07/190,675 11/21/89 
4,882,135 07/240,095 11/21/89 07/230,886 11/21/89 
4,882,136 07/240,139 11/21/89 07/178,109 11/21/89 
4,882,139 07/277,700 11/21/89 07/205,236 11/21/89 
4,882,140 07/047,423 11/21/89 07/131,065 11/21/89 
4,882,141 07/118,237 11/21/89 07/259,424 11/21/89 
4,882,151 07/258,284 11/21/89 4,882,687 06/846,657 11/21/89 
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Patent Number Serial Number Issue Date 4,883,026 07/178,150 11/28/89 

4,883,028 07/177,996 11/28/89 
4,882,693 07/137,908 11/21/89 4,883,029 07/035,596 11/28/89 
4,882,699 07/246,477 11/21/89 4,883,031 07/230,019 11/28/89 
4,882,700 07/204,078 11/21/89 4,883,036 07/269,236 11/28/89 
4,882,706 07/006,720 11/21/89 4,883,037 07/214,751 11/28/89 
4,882,713 07/240,956 11/21/89 4,883,040 07/152,818 11/28/89 
4,882,728 07/035,505 11/21/89 4,883,045 07/122,627 11/28/89 
4,882,747 07/193,016 11/21/89 4,883,050 07/161,754 11/28/89 
4,882,752 06/878,291 11/21/89 4,883,053 07/339,916 11/28/89 
4,882,753 07/296,177 11/21/89 4,883,055 07/167,301 11/28/89 
4,882,756 07/308,985 11/21/89 4,883,068 07/167,778 11/28/89 
4,882,773 07/190,346 11/21/89 4,883,069 06/502,916 11/28/89 
4,882,786 07/269,362 11/28/89 4,883,073 07/375,527 11/28/89 
4,882,787 07/239,671 11/28/89 4,883,076 07/265,142 11/28/89 
4,882,788 07/229,079 11/28/89 4,883,081 07/334,172 11/28/89 
4,882,789 06/735,282 11/28/89 4,883,095 07/128,646 11/28/89 
4,882,794 07/338,531 11/28/89 4,883,097 06/904,028 11/28/89 
4,882,798 07/219,724 11/28/89 4,883,098 07/262,900 11/28/89 
4,882,799 07/207,299 11/28/89 4,883,102 07/016,127 11/28/89 
4,882,804 07/282,580 11/28/89 4,883,103 07/148,384 11/28/89 
4,882,818 07/267,806 11/28/89 4,883,104 07/206,703 11/28/89 
4,882,821 07/195,148 11/28/89 4,883,107 07/128,909 11/28/89 
4,882,824 07/215,386 11/28/89 4,883,117 07/221,803 11/28/89 
4,882,838 07/370,489 11/28/89 4,883,119 07/226,386 11/28/89 
4,882,841 07/310,856 11/28/89 4,883,124 07/281,170 11/28/89 
4,882,844 07/279,491 11/28/89 4,883,126 07/312,757 11/28/89 
4,882,846 07/217,633 11/28/89 4,883,127 07/312,442 11/28/89 
4,882,849 07/225,101 11/28/89 4,883,140 07/168,407 11/28/89 
4,882,858 07/192,765 11/28/89 4,883,142 07/242,312 11/28/89 
4,882,859 07/262,443 11/28/89 4,883,143 07/262,998 11/28/89 
4,882,861 07/109,213 11/28/89 4,883,144 07/240,712 11/28/89 
4,882,862 07/143,723 11/28/89 4,883,148 07/255,834 11/28/89 
4,882,864 07/119,682 11/28/89 4,883,151 07/197,440 11/28/89 
4,882,869 07/231,029 11/28/89 4,883,165 07/221,958 11/28/89 
4,882,870 07/266,816 11/28/89 4,883,167 07/093,881 11/28/89 
4,882,875 07/289,263 11/28/89 4,883,169 07/286,167 11/28/89 
4,882,877 07/300,442 11/28/89 4,883,170 07/371,748 11/28/89 
4,882,880 07/194,973 11/28/89 4,883,172 07/114,564 11/28/89 
4,882,882 07/177,086 11/28/89 4,883,173 07/359,577 11/28/89 
4,882,883 07/018,916 11/28/89 4,883,176 07/351,587 11/28/89 
4,882,886 07/092,337 11/28/89 4,883,177 07/244,709 11/28/89 
4,882,888 07/271,028 11/28/89 4,883,179 07/141,147 11/28/89 
4,882,894 06/918,451 11/28/89 4,883,181 07/269,648 11/28/89 
4,882,896 07/179,673 11/28/89 4,883,187 07/074,871 11/28/89 
4,882,900 07/126,690 11/28/89 4,883,188 07/114,092 11/28/89 
4,882,907 07/186,919 11/28/89 4,883,192 07/255,347 11/28/89 
4,882,913 07/260,228 11/28/89 4,883,193 07/246,442 11/28/89 
4,882,914 07/320,518 11/28/89 4,883,194 07/284,495 11/28/89 
4,882,915 07/204,298 11/28/89 4,883,197 07/098,279 11/28/89 
4,882,921 07/278,481 11/28/89 4,883,203 07/197,870 11/28/89 
4,882,929 07/150,085 11/28/89 4,883,204 07/270,197 11/28/89 
4,882,930 07/208,742 11/28/89 4,883,207 07/227,809 11/28/89 
4,882,935 07/215,033 11/28/89 4,883,209 07/212,202 11/28/89 
4,882,942 07/206,047 11/28/89 4,883,211 07/319,425 11/28/89 
4,882,943 07/278,822 11/28/89 4,883,217 07/324,928 11/28/89 
4,882,945 07/339,522 11/28/89 4,883,218 07/324,856 11/28/89 
4,882,948 07/125,934 11/28/89 4,883,222 07/317,550 11/28/89 
4,882,950 07/148,021 11/28/89 4,883,223 07/345,900 11/28/89 
4,882,953 07/288,765 11/28/89 4,883,228 07/242,867 11/28/89 
4,882,955 07/053,820 11/28/89 4,883,229 07/258,123 11/28/89 
4,882,958 07/283,077 11/28/89 4,883,231 07/238,692 11/28/89 
4,882,959 07/265,825 11/28/89 4,883,237 07/235,033 11/28/89 
4,882,965 7/333,852 11/28/89 4,883,239 07/260,882 11/28/89 
4,882,971 7/200,014 11/28/89 4,883,240 06/930,065 11/28/89 
4,882,972 07/232,410 11/28/89 4,883,242 07/123,862 11/28/89 
4,882,976 07/189,893 11/28/89 07/121,531 11/28/89 
4,882,979 07/255,067 11/28/89 07/244,891 11/28/89 
4,882,986 07/226,764 11/28/89 07/150,888 11/28/89 
4,882,987 07/180,635 11/28/89 07/244,316 11/28/89 
4,882,994 07/149,300 11/28/89 07/241,986 11/28/89 
4,882,998 07/186,464 11/28/89 07/264,798 11/28/89 
4,883,002 07/261,403 11/28/89 07/336,835 11/28/89 
4,883,008 07/263,531 11/28/89 07/189,103 11/28/89 
4,883,009 07/252,601 11/28/89 07/273,222 11/28/89 
4,883,011 07/009,646 11/28/89 07/227,237 11/28/89 
4,883,014 07/302,099 11/28/89 07/252,610 11/28/89 
4,883,021 07/157,915 11/28/89 4,883,279 07/093,770 11/28/89 
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Patent Number Serial Number Issue Date 4,883,622 07/097,723 11/28/89 
4,883,633 07/137,839 11/28/89 

4,883,280 07/207,220 11/28/89 = 4,883,635 07/199,320 11/28/89 
07/165,178 11/28/89 4,883,636 07/250,511 11/28/89 
07/214,482 11/28/89 4,883,642 06/865,736 11/28/89 
07/227,147 11/28/89 = 4,883,645 07/087,786 11/28/89 
07/311,476 11/28/89 4,883,647 07/107,483 11/28/89 
07/106,360 11/28/89 4,883,652 07/162,870 11/28/89 
07/094,516 11/28/89 = 4,883,654 07/254,152 11/28/89 
07/239,397 11/28/89 4,883,657 07/158,209 11/28/89 
07/216,472 11/28/89 4,883,664 07/067,806 11/28/89 
07/258,805 11/28/89 4,883,677 07/240,002 11/28/89 
07/105,995 11/28/89 07/267,009 11/28/89 
07/139,680 11/28/89 07/270,215 11/28/89 
07/261 ,363 11/28/89 07/081,073 11/28/89 
07/106,650 11/28/89 07/198,657 11/28/89 
07/126,931 11/28/89 07/272,495 11/28/89 
07/173,662 11/28/89 883, 07/336,578 11/28/89 
07/248,491 11/28/89 07/153,940 11/28/89 
07/154,929 11/28/89 06/868,122 11/28/89 
07/148,800 11/28/89 07/074,284 11/28/89 
07/130,208 11/28/89 07/209,332 11/28/89 
07/173,298 11/28/89 07/091,218 11/28/89 
07/132,812 11/28/89 07/234,069 11/28/89 
07/248,989 11/28/89 06/924,959 11/28/89 
07/219,195 11/28/89 07/215,295 11/28/89 
07/212,801 11/28/89 07/221,529 11/28/89 
07/181,169 11/28/89 06/932,473 11/28/89 
07/236,068 11/28/89 07/078,805 11/28/89 
07/197,593 11/28/89 07/215,003 11/28/89 
07/279,154 11/28/89 +883, 07/020,606 11/28/89 
07/077,983 11/28/89 07/248,087 11/28/89 
07/214,340 11/28/89 07/240,802 11/28/89 
07/124,966 11/28/89 07/264,929 11/28/89 
07/207,168 11/28/89 07/133,945 11/28/89 
07/348,369 11/28/89 07/280,414 11/28/89 
07/176,775 11/28/89 07/291,940 11/28/89 
07/159,152 11/28/89 07/055,722 11/28/89 
07/330,015 11/28/89 07/234,411 11/28/89 
07/256,845 11/28/89 883, 07/249,242 11/28/89 
07/242,561 11/28/89 07/239,687 11/28/89 
07/248,659 11/28/89 07/264,584 11/28/89 
07/216,520 11/28/89 06/520,911 11/28/89 
07/090,312 11/28/89 07/088,257 11/28/89 
07/093,182 11/28/89 07/273,016 11/28/89 
07/185,975 11/28/89 07/348,438 11/28/89 
07/179,434 11/28/89 07/270,988 11/28/89 
07/245,578 11/28/89 883, 07/219,859 11/28/89 
07/242,225 11/28/89 07/184,915 11/28/89 
07/050,084 11/28/89 07/179,595 11/28/89 
07/034,958 11/28/89 1883, 07/194,240 11/28/89 
07/181,609 11/28/89 07/115,538 11/28/89 
07/122,742 11/28/89 883, 07/206,132 11/28/89 
07/247,277 11/28/89 883, 07/228,623 11/28/89 
07/116,099 11/28/89 07/248,061 11/28/89 
07/223,283 11/28/89 883, 07/184,189 11/28/89 
07/313,160 11/28/89 ‘ 07/170,921 11/28/89 
07/236,728 11/28/89 07/179,426 11/28/89 
07/170,626 11/28/89 883, 07/190,615 11/28/89 
07/198,731 11/28/89 07/069,633 11/28/89 
07/231,372 11/28/89 07/216,019 11/28/89 
07/168,279 11/28/89 883, 07/045,561 11/28/89 
07/136,323 11/28/89 07/238,378 11/28/89 
07/239,457 11/28/89 07/235,983 11/28/89 
07/186,150 11/28/89 i, 07/165,185 11/28/89 
07/054,057 11/28/89 07/258,089 11/28/89 
07/285,853 11/28/89 07/198,212 11/28/89 
07/201,912 11/28/89 ‘ 07/176,707 11/28/89 
07/193,454 11/28/89 07/145,112 11/28/89 
07/227,681 11/28/89 : 07/231,188 11/28/89 
07/220,567 11/28/89 07/220,314 11/28/89 
07/105,982 11/28/89 07/124,885 11/28/89 
07/121,941 11/28/89 2 07/232,796 11/28/89 
07/051,226 11/28/89 : 07/256,312 11/28/89 
06/884,853 11/28/89 06/427,087 11/28/89 
06/905,472 11/28/89 07/196,002 11/28/89 
4,883,617 07/168,215 11/28/89 4,884,086 07/251,498 11/28/89 
4,883,620 07/220,999 11/28/89 4,884,090 07/327,393 11/28/89 
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Patent Number Serial Number Issue Date 4,884,496 07/305,460 12/05/89 
4,884,497 07/223,341 12/05/89 

4,884,092 ()7/259,334 11/28/89 4,884,501 07/131,001 12/05/89 
()7/215,227 11/28/89 4,884,507 07/273,608 12/05/89 
07/218,155 11/28/89 4,884,512 07/276,904 12/05/89 
07/173,051 11/28/89 4,884,519 07/268,164 12/05/89 
(7/151,188 11/28/89 4,884,524 07/260,460 12/05/89 
(17/344,462 11/28/89 4,884,525 07/177,545 12/05/89 
07/515,175 11/28/89 4,884,526 07/116,829 12/05/89 
()7/290,836 11/28/89 4,884,527 07/098,237 12/05/89 
07/078,909 11/28/89 4,884,533 07/166,382 12/05/89 
(17/296,006 11/28/89 4,884,536 07/305,731 12/05/89 
07/206,424 11/28/89 4,884,538 07/159,338 12/05/89 
07/200,364 11/28/89 4,884,542 07/280,864 12/05/89 
()7/154,595 11/28/89 4,884,543 07/269,335 12/05/89 
07/273,965 11/28/89 4,884,547 07/227,834 12/05/89 
()7/230,894 11/28/89 4,884,553 07/123,686 12/05/89 
()7/330,388 11/28/89 4,884,562 06/945,178 12/05/89 
07/130,906 11/28/89 4,884,568 07/202,146 12/05/89 
(7/055,508 11/28/89 4,884,582 06/940,063 12/05/89 
07/019,968 11/28/89 4,884,583 07/141,962 12/05/89 
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4,885,106 07/147,782 12/05/89 4,885,609 07/126,425 12/05/89 
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4,885,111 07/119,823 12/05/89 4,885,632 07/168,651 12/05/89 
4,885,123 07/152,989 12/05/89 4,885,633 07/205,900 12/05/89 
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4,885,137 07/176,838 12/05/89 4,885,660 07/345,398 12/05/89 
4,885,146 07/174,474 12/05/89 4,885,666 07/300,911 12/05/89 
4,885,151 07/066,185 12/05/89 4,885,674 07/366,232 12/05/89 
4,885,156 07/165,280 12/05/89 4,885,690 07/100,163 12/05/89 
4,885,157 07/014,302 12/05/89 4,885,703 07/117,i11 12/05/89 
4,885,158 07/188,522 12/05/89 4,885,711 07/094,238 12/05/89 
4,885,191 07/198,105 12/05/89 4,885,722 07/145,014 12/05/89 
4,885,195 07/222,026 12/05/89 4,885,726 07/265,428 12/05/89 
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4,885,843 07/169,995 12/12/89 4,886,125 07/119,266 12/12/89 
4,885,844 07/271,013 12/12/89 4,886,127 07/275,300 12/12/89 
4,885,847 07/161,764 12/12/89 4,886,130 07/224,464 12/12/89 
4,885,858 07/154,375 12/12/89 4,886,143 07/316,645 12/12/89 
4,885,859 07/187,363 12/12/89 4,886,160 07/267,608 12/12/89 
4,885,861 07/299,051 12/12/89 4,886,161 07/301 ,093 12/12/89 
4,885,862 07/336,011 12/12/89 4,886,164 07/367,173 12/12/89 
4,885,870 07/194,755 12/12/89 4,886,165 07/307,042 12/12/89 
4,885,877 07/228,264 12/12/89 4,886,172 07/223,921 12/12/89 
4,885,879 07/154,781 12/12/89 4,886,173 07/302,378 12/12/89 
4,885,880 07/095,011 12/12/89 4,886,177 07/264,898 12/12/89 
4,885,882 07/158,842 12/12/89 4,886,183 07/178,990 12/12/89 
4,885,883 07/163,187 12/12/89 4,886,185 07/341,158 12/12/89 
4,885,891 07/238,452 12/12/89 4,886,186 07/175,199 12/12/89 
4,885,892 07/207,716 12/12/89 4,886,188 07/121,287 12/12/89 
4,885,898 07/175,793 12/12/89 4,886,194 07/173,089 12/12/89 
4,885,900 07/192,805 12/12/89 4,886,196 07/373,246 12/12/89 
4,885,903 07/224,925 12/12/89 4,886,198 07/228,713 12/12/89 
4,885,904 07/245,277 12/12/89 4,886,201 07/204,452 12/12/89 
4,885,906 07/249,486 12/12/89 4,886,203 07/184,089 12/12/89 
4,885,908 07/222,065 12/12/89 4,886,206 07/217,410 12/12/89 
4,885,909 07/271,516 12/12/89 4,886,209 07/120,409 12/12/89 
4,885,913 07/231,898 12/12/89 4,886,212 07/289,434 12/12/89 
4,885,920 07/182,300 12/12/89 4,886,217 07/205,865 12/12/89 
4,885,921 07/268,488 12/12/89 4,886,219 07/215,018 12/12/89 
4,885,922 07/152,378 12/12/89 4,886,222 07/205,899 12/12/89 
4,885,925 07/281,649 12/12/89 4,886,223 07/200,228 12/12/89 
4,885,931 07/167,779 12/12/89 4,886,233 07/139,777 12/12/89 
4,885,936 07/248,978 12/12/89 4,886,237 07/248,146 12/12/89 
4,885,939 07/146,576 12/12/89 4,886,238 07/160,300 12/12/89 
4,885,943 07/193,242 12/12/89 4,886,239 07/097,126 12/12/89 
4,885,950 07/326,778 12/12/89 4,886,243 07/262,746 12/12/89 
4,885,952 07/185,964 12/12/89 4,886,244 07/209,304 12/12/89 
4,885,954 07/130,715 12/12/89 4,886,245 07/168,636 12/12/89 
4,885,956 07/182,332 12/12/89 4,886,247 07/268,725 12/12/89 
4,885,962 07/306,055 12/12/89 4,886,262 07/094,472 12/12/89 
4,885,965 07/234,301 12/12/89 4,886,265 07/249,576 12/12/89 
4,885,967 07/236,244 12/12/89 4,886,267 07/226,273 12/12/89 
4,885,971 07/300,038 12/12/89 4,886,268 07/191,364 12/12/89 
4,885,972 07/191,990 12/12/89 4,886,269 07/177,387 12/12/89 
4,885,973 07/284,336 12/12/89 4,886,271 07/264,769 12/12/89 
4,885,975 07/225,489 12/12/89 4,886,272 07/268,170 12/12/89 
4,885,979 07/164,547 12/12/89 4,886,276 07/244,509 12/12/89 
4,885,984 07/245,588 12/12/89 4,886,278 07/266,150 12/12/89 
4,885,986 07/213,705 12/12/89 4,886,279 07/244,293 12/12/89 
4,885,988 07/265,976 12/12/89 4,886,280 07/144,325 12/12/89 
4,885,989 07/223,878 12/12/89 4,886,284 06/549,266 12/12/89 
4,885,990 07/106,261 12/12/89 4,886,288 07/173,126 12/12/89 
4,885,996 07/232,628 12/12/89 4,886,289 07/175,866 12/12/89 
4,885,998 07/168,354 12/12/89 4,886,292 07/241,977 12/12/89 
4,886,002 07/112,856 12/12/89 4,886,293 07/291,173 12/12/89 
4,886,003 07/309,807 12/12/89 4,886,298 07/126,584 12/12/89 
4,886,008 07/154,838 12/12/89 4,886,308 07/234,272 12/12/89 
4,886,011 07/219,813 12/12/89 4,886,314 07/304,096 12/12/89 
4,886,014 07/235,615 12/12/89 4,886,316 07/206,367 12/12/89 
4,886,016 07/062,574 12/12/89 4,886,318 07/270,738 12/12/89 
4,886,018 07/270,900 12/12/89 4,886,323 07/164,566 12/12/89 





1161 OG 264 OFFICIAL GAZETTE APRIL 5, 1994 


Patent Number Serial Number Issue Date 4,886,675 07/099,094 12/12/89 

4,886,679 07/327,536 12/12/89 
4,886,329 07/109,534 12/12/89 4,886,688 07/115,816 12/12/89 
4,886,330 07/188,396 12/12/89 4,886,699 07/113,533 12/12/89 
4,886,342 07/355,800 12/12/89 4,886,704 07/069,554 12/12/89 
4,886,347 07/158,870 12/12/89 4,886,735 07/195,008 12/12/89 
4,886,348 07/262,847 12/12/89 4,886,745 06/595 ,075 12/12/89 
4,886,349 07/125,874 12/12/89 4,886,751 07/209,476 12/12/89 
4,886,350 07/230,693 12/12/89 4,886,752 07/248,220 12/12/89 
4,886,357 07/240,600 12/12/89 4,886,754 06/740,312 12/12/89 
4,886,361 07/193,551 12/12/89 4,886,768 07/120,600 12/12/89 
4,886,370 07/229,835 12/12/89 4,886,773 07/170,731 12/12/89 
4,886,372 07/157,412 12/12/89 4,886,776 07/055,276 12/12/89 
4,886,373 07/085,776 12/12/89 4,886,791 07/219,058 12/12/89 
4,886,389 07/108,050 12/12/89 4,886,795 06/922,924 12/12/89 
4,886,391 07/146,176 12/12/89 4,886,810 07/042,806 12/12/89 
4,886,397 07/090, 130 12/12/89 4,886,815 06/922,925 12/12/89 
4,886,401 07/179,922 12/12/89 4,886,818 07/198,099 12/12/89 
4,886,402 07/223,967 12/12/89 4,886,820 07/274,182 12/12/89 
4,886,405 07/302,670 12/12/89 4,886,822 07/179,218 12/12/89 
4,886,406 07/186,899 12/12/89 4,886,832 07/166,335 12/12/89 
4,886,408 07/239,467 12/12/89 4,886,835 07/248,720 12/12/89 
4,886,409 07/284,178 12/12/89 4,886,844 07/151,733 12/12/89 
4,886,413 07/188,259 12/12/89 4,886,864 07/246,419 12/12/89 
4,886,420 07/204,879 12/12/89 4,886,881 07/351,102 12/12/89 
4,886,428 07/235,928 12/12/89 4,886,890 07/250,587 12/12/89 
4,886,432 07/210,332 12/12/89 4,886,894 07/164,489 12/12/89 
4,886,433 07/206,721 12/12/89 4,886,896 07/054,982 12/12/89 
4,886,436 07/241,358 12/12/89 4,886,897 07/273,017 12/12/89 
4,886,441 07/117,659 12/12/89 4,886,898 07/352,522 12/12/89 
4,886,442 07/199,004 12/12/89 4,886,908 07/161,941 12/12/89 
4,886,443 07/343,605 12/12/89 4,886,913 06/879 ,769 12/12/89 
4,886,448 07/218,125 12/12/89 4,886,921 07/182,637 12/12/89 
4,886,458 07/212,008 12/12/89 4,886,944 07/281,905 12/12/89 
4,886,464 07/261,580 12/12/89 4,886,949 07/072,893 12/12/89 
4,886,467 07/360,677 12/12/89 4,886,952 07/203,089 12/12/89 
4,886,472 07/217,003 12/12/89 4,886,957 06/863 ,587 12/12/89 
4,886,474 07/228,125 12/12/89 4,886,964 07/245,687 12/12/89 
4,886,476 07/229,247 12/12/89 4,886,970 06/647 ,962 12/12/89 
4,886,477 07/203,296 12/12/89 4,886,979 07/162,626 12/12/89 
4,886,480 07/183,723 12/12/89 4,886,984 07/172,750 12/12/89 
4,886,482 07/357,424 12/12/89 4,886,991 06/763 ,032 12/12/89 
4,886,486 07/296,221 12/12/89 4,886,993 07/172,096 12/12/89 
4,886,497 07/146,853 12/12/89 4,886,994 07/265,494 12/12/89 
4,886,503 07/197,143 12/12/89 4,887,004 07/115,169 12/12/89 
4,886,506 07/271,351 12/12/89 4,887,010 07/314,941 12/12/89 
4,886,508 07/217,456 12/12/89 4,887,016 07/098,551 12/12/89 
4,886,510 07/298,309 12/12/89 4,887,020 07/113,934 12/12/89 
4,886,515 07/055,413 12/12/89 4,887,031 07/176,455 12/12/89 
4,886,516 07/258,041 12/12/89 4,887,032 07/188,883 12/12/89 
4,886,523 07/192,793 12/12/89 4,887,033 07/163,577 12/12/89 
4,886,530 07/114,238 12/12/89 4,887,038 07/257,399 12/12/89 
4,886,535 06/634,198 12/12/89 4,887,040 07/305,593 12/12/89 
4,886,542 07/035,176 12/12/89 4,887,043 06/927,483 12/12/89 
4,886,544 07/163,526 12/12/89 4,887,051 07/299,398 12/12/89 
4,886,547 07/204,426 12/12/89 4,887,058 07/375,218 12/12/89 
4,886,549 07/169,093 12/12/89 4,887,066 07/061 ,333 12/12/89 
4,886,556 06/883 ,428 12/12/89 4,887,070 07/246,465 12/12/89 
4,886,565 07/307,280 12/12/89 4,887,074 07/145,898 12/12/89 
4,886,567 07/193,046 12/12/89 4,887,077 07/151,511 12/12/89 
4,886,568 07/193,252 12/12/89 4,887,078 07/190,367 12/12/89 
4,886,586 07/249,140 12/12/89 4,887,091 07/170,506 12/12/89 
4,886,598 07/164,659 12/12/89 4,887,107 07/333,861 12/12/89 
4,886,609 07/106,826 12/12/89 4,887,108 07/199,201 12/12/89 
4,886,630 07/200,802 12/12/89 4,887,115 07/259,897 12/12/89 
4,886,635 07/216,137 12/12/89 4,887,119 07/211,176 12/12/89 
4,886,639 07/044,030 12/12/89 4,887,122 07/267,446 12/12/89 
4,886,642 07/176,265 12/12/89 4,887,127 07/016,757 12/12/89 
4,886,643 07/049,708 12/12/89 4,887,167 07/005,411 12/12/89 
4,886,649 07/308,319 12/12/89 4,887,171 07/177,369 12/12/89 
4,886,652 07/185,132 12/12/89 4,887,173 07/262,327 12/12/89 
4,886,654 07/213,835 12/12/89 4,887,180 07/206,723 12/12/89 
4,886,656 07/124,391 12/12/89 4,887,182 07/348,142 12/12/89 
4,886,659 07/155,976 12/12/89 4,887,184 06/571,387 12/12/89 
4,886,662 07/190,825 12/12/89 4,887,187 07/206,603 12/12/89 
4,886,664 06/502,244 12/12/89 4,887,190 07/253,496 12/12/89 
4,886,669 07/125,604 12/12/89 4,887,191 07/259,268 12/12/89 
4,886,671 06/664,560 12/12/89 4,887,194 07/294,889 12/12/89 
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4,887,521 07/034,154 12/19/89 
4,887,200 07/248,554 12/12/89 4,887,522 07/184,013 12/19/89 
4,887,201 07/256,202 12/12/89 4,887,526 07/323,430 12/19/89 
4,887,219 07/151,434 12/12/89 4,887,528 07/264,374 12/19/89 
4,887,226 06/687,597 12/12/89 4,887,532 07/270,064 12/19/89 
4,887,231 07/137,701 12/12/89 4,887,534 07/204,814 12/19/89 
4,887,249 07/183,120 12/12/89 4,887,535 07/174,397 12/19/89 
4,887,261 07/128,158 12/12/89 4,887,536 07/214,315 12/19/89 
4,887,266 07/002,763 12/12/89 4,887,538 07/256,452 12/19/89 
4,887,268 07/137,597 12/12/89 4,887,542 07/252,532 12/19/89 
4,887,271 07/233,758 12/12/89 4,887,543 07/321,208 12/19/89 
4,887,275 06/837 ,564 12/12/89 4,887,544 07/167,940 12/19/89 
4,887,282 07/119,094 12/12/89 4,887,550 07/174,341 12/19/89 
4,887,286 07/217,190 12/12/89 4,887,552 07/253,669 12/19/89 
4,887,290 07/083,496 12/12/89 4,887,555 07/180,977 12/19/89 
4,887,291 07/076,750 12/12/89 4,887,570 07/163,051 12/19/89 
4,887,295 07/059,629 12/12/89 4,887,571 06/765,984 12/19/89 
4,887,299 07/120,286 12/12/89 4,887,582 07/301,724 12/19/89 
4,887,318 07/319,259 12/19/89 4,887,589 07/123,621 12/19/89 
4,887,319 07/248,947 12/19/89 4,887,594 07/204,398 12/19/89 
4,887,321 06/843,840 12/19/89 4,887,609 07/049,668 12/19/89 
4,887,324 07/296,147 12/19/89 4,887,621 07/189,083 12/19/89 
4,887,325 07/379, 104 12/19/89 4,887,625 07/200,055 12/19/89 
4,887,326 07/247,533 12/19/89 4,887,633 07/363,640 12/19/89 
4,887,327 07/324,198 12/19/89 4,887,634 07/347,914 12/19/89 
4,887,328 07/163,348 12/19/89 4,887,637 07/255,805 12/19/89 
4,887,330 07/287,905 12/19/89 4,887,642 07/262,807 12/19/89 
4,887,336 07/260,682 12/19/89 4,887,653 07/267,259 12/19/89 
4,887,338 07/161,330 12/19/89 4,887,656 07/060,073 12/19/89 
4,887,342 07/268,704 12/19/89 4,887,658 07/214,288 12/19/89 
4,887,348 07/248,804 12/19/89 4,887,668 06/927,512 12/19/89 
4,887,355 07/202,478 12/19/89 4,887,671 07/289,094 12/19/89 
4,887,357 07/214,745 12/19/89 4,887,675 07/231,632 12/19/89 
4,887,368 07/239,410 12/19/89 4,887,676 07/181,347 12/19/89 
4,887,370 07/212,949 12/19/89 4,887,678 07/288,700 12/19/89 
4,887,371 07/224,295 12/19/89 4,887,679 07/343,435 12/19/89 
4,887,375 07/314,943 12/19/89 4,887,680 07/239,758 12/19/89 
4,887,376 07/214,855 12/19/89 4,887,687 07/207,967 12/19/89 
4,887,377 07/199,094 12/19/89 4,887,688 07/224,850 12/19/89 
4,887,379 07/162,806 12/19/89 4,887,694 07/263,599 12/19/89 
4,887,384 07/186,027 12/19/89 4,887,697 07/100,910 12/19/89 
4,887,388 07/260,473 12/19/89 4,887,705 07/252,439 12/19/89 
4,887,401 07/182,941 12/19/89 4,887,706 07/168,152 12/19/89 
4,887,402 07/226,927 12/19/89 4,887,713 07/237,549 12/19/89 
4,887,406 07/140,119 12/19/89 4,887,716 07/362,560 12/19/89 
4,887,407 07/321,192 12/19/89 4,887,717 07/375,396 12/19/89 
4,887,415 07/204,886 12/19/89 4,887,720 06/773,391 12/19/89 
4,887,419 07/227,779 12/19/89 4,887,724 07/236,456 12/19/89 
4,887,430 07/288,077 12/19/89 4,887,725 07/111,442 12/19/89 
4,887,433 07/284,364 12/19/89 4,887,726 07/304,605 12/19/89 
4,887,434 07/235,367 12/19/89 4,887,730 07/217,474 12/19/89 
4,887,439 07/190,964 12/19/89 4,887,731 07/278,747 12/19/89 
4,887,440 07/252,824 12/19/89 4,887,734 07/307,093 12/19/89 
4,887,441 07/368,555 12/19/89 4,887,738 07/218,469 12/19/89 
4,887,442 07/250,299 12/19/89 4,887,741 07/175,108 12/19/89 
4,887,444 07/223,496 12/19/89 4,887,743 07/060,171 12/19/89 
4,887,449 07/238,704 12/19/89 4,887,749 07/221,472 12/19/89 
4,887,450 07/175,523 12/19/89 4,887,754 07/253,768 12/19/89 
4,887,453 07/202,090 12/19/89 4,887,755 © 07/307,812 12/19/89 
4,887,462 07/281,717 12/19/89 4,887,759 07/223,392 12/19/89 
4,887,464 07/274,887 12/19/89 4,887,762 07/162,201 12/19/89 
4,887,469 07/193,293 12/19/89 4,887,764 07/212,705 12/19/89 
4,887,477 07/298,646 12/19/89 4,887,766 07/230,493 12/19/89 
4,887,479 07/225,022 12/19/89 4,887,771 07/135,361 12/19/89 
4,887,480 07/132,600 12/19/89 4,887,779 07/127,491 12/19/89 
4,887,482 07/363,813 12/19/89 4,887,782 07/298,073 12/19/89 
4,887,483 07/063,840 12/19/89 4,887,786 07/172,253 12/19/89 
4,887,484 07/369,951 12/19/89 4,887,789 07/186,513 12/19/89 
4,887,488 06/550,530 12/19/89 4,887,794 07/266,001 12/19/89 
4,887,489 07/138,146 12/19/89 4,887,797 07/279,543 12/19/89 
4,887,496 07/247,394 12/19/89 4,887,818 07/142,442 12/19/89 
4,887,497 07/292,451 12/19/89 4,887,820 07/332,691 12/19/89 
4,887,499 07/250,836 12/19/89 4,887,821 07/224,062 12/19/89 
4,887,506 07/102,486 12/19/89 4,887,824 07/052,286 12/19/89 
4,887,508 07/220,170 12/19/89 4,887,826 07/204,716 12/19/89 
4,887,510 06/284,937 12/19/89 4,887,827 - 07/238,190 12/19/89 
4,887,519 07/841 ,632 12/19/89 4,887,829 07/035,360 12/19/89 





1161 OG 266 OFFICIAL GAZETTE APRIL 5, 1994 


Patent Number Serial Number Issue Date 4,888,282 07/058,054 12/19/89 

4,888,283 07/193,236 12/19/89 
4,887,834 07/111,032 12/19/89 = 4,888,292 06/620,213 12/19/89 
4,887,837 07/266,320 12/19/89 4,888,293 07/07 1,968 12/19/89 
4,887,838 07/188,818 12/19/89 4,888,297 07/110,996 12/19/89 
4,887,848 07/264,767 12/19/89 4,888,302 07/330,961 12/19/89 
4,887,852 07/287,122 12/19/89 4,888,314 06/884,538 12/19/89 
4,887,854 07/183,070 12/19/89 = 4,888,328 07/166,285 12/19/89 
4,887,874 07/324,465 ! 12/19/89 4,888,332 06/687,455 12/19/89 
4,887,880 07/239,170 12/19/89 = 4,888,333 07/230,846 12/19/89 
4,887,883 07/208,939 12/19/89 4,888,351 07/268,623 12/19/89 
4,887,885 07/08 1,394 12/19/89 = 4,888,358 07/236,697 12/19/89 
4,887,896 07/250,699 12/19/89 4,888,359 07/352,631 12/19/89 
4,887,902 07/154,705 12/19/89 = 4,888,372 07/210,337 12/19/89 
4,887,906 07/179,769 12/19/89 4,888,373 07/210,336 12/19/89 
4,887,909 07/185,021 12/19/89 4,888,385 07/044,185 12/19/89 
4,887,917 07/326,421 12/19/89 4,888,390 06/802,282 12/19/89 
4,887,919 06/815,566 12/19/89 4,888,399 07/251,741 12/19/89 
4,887,926 07/272,235 12/19/89 4,888,405 07/230,398 12/19/89 
4,887,931 07/313,994 12/19/89 4,888,409 07/280,746 12/19/89 
4,887,934 07/264,669 12/19/89 4,888,417 06/867, 169 12/19/89 
4,887,939 07/264,839 12/19/89 4,888,421 07/098,317 12/19/89 
4,887,946 07/255,956 12/19/89 4,888,423 06/915,446 12/19/89 
4,887,952 07/152,478 12/19/89 4,888,429 07/258,062 12/19/89 
4,887,958 06/917,900 12/19/89 4,888,437 07/069,788 12/19/89 
4,887,960 07/223,396 12/19/89 4,888,440 07/279,593 12/19/89 
4,887,963 07/326,804 12/19/89 4,888,445 07/119,083 12/19/89 
4,887,965 07/228,359 12/19/89 4,888,452 07/234,038 12/19/89 
4,887,971 07/269,612 12/19/89 4,888,455 07/316,484 12/19/89 
4,887,975 07/320,583 12/19/89 = 4,888,463 07/093,740 12/19/89 
4,887,990 07/252,940 12/19/89 4,888,464 07/177,982 12/19/89 
4,887,992 07/151,069 ~ 12/19/89 4,888,467 07/207,764 12/19/89 
4,887,995 06/693,629 12/19/89 4,888,469 07/246,668 12/19/89 
4,887,998 07/132,418 12/19/89 4,888,480 07/131,167 12/19/89 
4,888,006 07/151,330 12/19/89 = 4,888,487 07/306,566 12/19/89 
4,888,007 07/08 1,353 12/19/89 = 4,888,493 07/235,609 12/19/89 
4,888,012 07/144,318 12/19/89 4,888,494 07/115,912 12/19/89 
4,888,017 07/073,504 12/19/89 = 4,888,508 06/779,727 12/19/89 
4,888,018 07/290,711 12/19/89 == 4,888,525 06/735, 162 12/19/89 
4,888,020 06/587,950 12/19/89 = 4,888,526 06/731,005 12/19/89 
4,888,032 06/571,812 12/19/89 4,888,529 07/236,722 12/19/89 
4,888,034 07/295,798 12/19/89 4,888,530 07/294,067 12/19/89 
4,888,036 07/271,559 12/19/89 = 4,888,537 07/185,500 12/19/89 
4,888,039 07/272,933 12/19/89 4,888,538 07/174,997 12/19/89 
4,888,043 06/876,748 12/19/89 4,888,540 07/060,283 12/19/89 
4,888,047 07/176,510 12/19/89 4,888,549 07/115,164 12/19/89 
4,888,048 07/213,877 12/19/89 4,888,551 07/201,856 12/19/89 
4,888,050 07/154,821 12/19/89 4,888,556 07/209,398 12/19/89 
4,888,051 07/233,710 12/19/89 4,888,565 07/284,515 12/19/89 
4,888,052 07/201,446 12/19/89 4,888,578 07/228,140 12/19/89 
4,888,057 07/213,116 12/19/89 4,888,581 07/178,190 12/19/89 
4,888,059 07/136,344 12/19/89 4,888,585 07/263,523 12/19/89 
4,888,060 07/011,417 12/19/89 = 4,888,594 07/331,764 12/19/89 
4,888,096 07/292,359 12/19/89 = 4,888,595 07/165,355 12/19/89 
4,888,105 07/156,067 12/19/89 = 4,888,598 07/272,984 12/19/89 
4,888,109 07/272,708 12/19/89 4,888,607 07/245,104 12/19/89 
4,888,110 07/025,963 12/19/89 4,888,615 07/148,697 12/19/89 
4,888,117 07/196,175 12/19/89 4,888,638 07/255,836 12/19/89 
4,888,138 07/269,363 12/19/89 4,888,654 06/935,974 12/19/89 
4,888,142 07/139,109 12/19/89 4,888,664 07/215,387 12/19/89 
4,888,145 06/535,256 12/19/89 4,888,667 07/338,728 12/19/89 
4,888,156 07/188,242 12/19/89 = 4,888,669 07/254,211 12/19/89 
4,888,163 07/301,134 12/19/89 4,888,686 06/944,255 12/19/89 
4,888,175 07/270,947 12/19/89 4,888,699 07/274,654 12/19/89 
4,888,179 07/144,229 12/19/89 4,888,704 07/134,854 12/19/89 
4,888,187 07/215,496 12/19/89 4,888,710 07/131,984 12/19/89 
4,888,188 07/191,356 12/19/89 4,888,712 07/117,112 12/19/89 
4,888,206 07/198,440 12/19/89 4,888,718 07/148,526 12/19/89 
4,888,207 06/589,799 12/19/89 = 4,888,719 07/222,480 12/19/89 
4,888,219 07/373,819 12/19/89 = 4,888,747 07/297,656 12/19/89 
4,888,221 07/225,889 12/19/89 = 4,888,764 07/131,802 12/19/89 
4,888,223 07/190,445 12/19/89 4,888,776 07/233,663 12/19/89 
4,888,230 07/245,768 12/19/89 == 4,888,777 07/307,427 12/19/89 
4,888,232 07/058,929 12/19/89 4,888,787 07/249,511 12/19/89 
4,888,249 07/329,904 12/19/89 = 4,888,807 07/298,068 12/19/89 
4,888,251 07/231,059 12/19/89 4,888,810 07/299,726 12/19/89 
4,888,256 07/222,587 12/19/89 = 4,888,827 07/288,628 12/26/89 
4,888,259 07/279,890 12/19/89 4,888,830 07/281,803 12/26/89 
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4,889,171 07/077,114 12/26/89 
4,888,837 07/084,234 12/26/89 4,889,172 07/216,283 12/26/89 
4,888,842 07/271,720 12/26/89 4,889,180 07/338,189 12/26/89 
4,888,844 07/238,483 12/26/89 4,889,189 07/194,697 12/26/89 
4,888,846 07/144,530 12/26/89 4,889,193 07/204,703 12/26/89 
4,888,848 07/260,564 12/26/89 4,889,195 07/172,589 12/26/89 
4,888,862 07/128,733 12/26/89 4,889,199 07/054,713 12/26/89 
4,888,863 07/171,081 12/26/89 4,889,207 07/157,954 12/26/89 
4,888,867 06/795,281 12/26/89 4,889,211 07/244,025 12/26/89 
4,888,868 07/146,732 12/26/89 4,889,214 07/191,572 12/26/89 
4,888,871 07/295,669 12/26/89 4,889,215 07/262,011 12/26/89 
4,888,873 07/238,743 12/26/89 4,889,216 07/186,957 12/26/89 
4,888,879 07/170,840 12/26/89 4,889,219 07/233,842 12/26/89 
4,888,893 07/112,483 12/26/89 4,889,225 07/133,803 12/26/89 
4,888,904 07/180,136 12/26/89 4,889,226 07/216,322 12/26/89 
4,888,905 07/107,846 12/26/89 4,889,227 07/076,018 12/26/89 
4,888,907 07/282,022 12/26/89 4,889,234 07/244,723 12/26/89 
4,888,909 07/270,028 12/26/89 4,889,243 07/205,934 12/26/89 
4,888,910 07/131,848 12/26/89 4,889,245 07/286,615 12/26/89 
4,888,911 07/183,003 12/26/89 4,889,248 07/152,174 12/26/89 
4,888,920 07/235,479 12/26/89 4,889,253 07/156,623 12/26/89 
4,888,928 07/165,917 12/26/89 4,889,254 07/262,716 12/26/89 
4,888,933 06/252,935 12/26/89 4,889,255 07/252,529 12/26/89 
4,888,937 06/572,538 12/26/89 4,889,264 07/247,158 12/26/89 
4,888,941 07/306,080 12/26/89 4,889,267 07/189,393 12/26/89 
4,888,949 07/182,541 12/26/89 4,889,279 07/235,937 12/26/89 
4,888,952 07/192,095 12/26/89 4,889,281 07/234,801 12/26/89 
4,888,960 07/251,105 12/26/89 4,889,286 07/245,693 12/26/89 
4,888,964 07/158,611 12/26/89 4,889,287 07/175,042 12/26/89 
4,888,966 07/230,174 12/26/89 4,889,288 07/185,833 12/26/89 
4,888,967 07/288,219 12/26/89 4,889,290 07/316,088 12/26/89 
4,888,968 07/290,297 12/26/89 4,889,293 07/156,495 12/26/89 
4,888,969 07/231,347 12/26/89 4,889,295 07/286,417 12/26/89 
4,888,970 07/110,450 12/26/89 4,889,298 07/231,884 12/26/89 
4,888,972 07/214,321 12/26/89 4,889,300 07/327,606 12/26/89 
4,888,976 06/921,624 12/26/89 4,889,301 07/308,640 12/26/89 
4,888,982 07/241,619 12/26/89 4,889,302 07/308,472 12/26/89 
4,888,991 07/273,462 12/26/89 4,889,307 07/309,405 12/26/89 
4,888,995 07/269,357 12/26/89 4,889,309 07/217,425 12/26/89 
4,888,999 07/254,590 12/26/89 4,889,313 07/170,772 12/26/89 
4,889,010 07/090,434 12/26/89 4,889,323 07/079,673 12/26/89 
4,889,013 07/161,958 12/26/89 4,889,330 07/147,550 12/26/89 
4,889,018 07/265,506 12/26/89 4,889,334 07/113,498 12/26/89 
4,889,019 07/162,029 12/26/89 4,889,335 07/264,094 12/26/89 
4,889,021 07/294,361 12/26/89 4,889,337 07/331,033 12/26/89 
4,889,030 07/254,680 12/26/89 4,889,338 07/134,079 12/26/89 
4,889,032 07/265,603 12/26/89 4,889,344 07/266,003 12/26/89 
4,889,037 07/280,100 12/26/89 4,889,345 07/230,360 12/26/89 
4,889,040 07/277,888 12/26/89 4,889,357 07/200,603 12/26/89 
4,889,044 07/317,117 12/26/89 4,889,361 07/248,597 12/26/89 
4,889,049 07/237,721 12/26/89 4,889,370 07/200,533 12/26/89 
4,889,053 07/272,777 12/26/89 4,889,377 07/085,138 12/26/89 
4,889,057 07/177,538 12/26/89 4,889,378 07/215,028 12/26/89 
4,889,059 07/309,742 12/26/89 4,889,380 07/191,700 12/26/89 
4,889,060 07/302,491 12/26/89 4,889,383 07/351,481 12/26/89 
4,889,069 07/274,882 12/26/89 4,889,384 07/205,383 12/26/89 
4,889,070 06/918,509 12/26/89 4,889,386 07/336,554 12/26/89 
4,889,071 07/033,153 12/26/89 4,889,388 07/212,797 12/26/89 
4,889,077 07/218,974 12/26/89 4,889,393 07/261,102 12/26/89 
4,889,080 07/198,547 12/26/89 4,889,396 07/283,166 12/26/89 
4,889,088 07/284,655 12/26/89 4,889,397 07/143,647 12/26/89 
4,889,097 07/162,197 12/26/89 4,889,401 07/219,579 12/26/89 
4,889,103 07/345,406 12/26/89 4,889,403 07/137,317 12/26/89 
4,889,110 07/187,085 12/26/89 4,889,418 06/846,377 12/26/89 
4,889,111 07/110,613 12/26/89 4,889,419 07/356,791 12/26/89 
4,889,112 07/067,631 12/26/89 4,889,420 07/319,269 12/26/89 
4,889,115 07/117,830 12/26/89 4,889,430 07/339,664 12/26/89 
4,889,117 07/312,951 12/26/89 4,889,432 07/307,308 12/26/89 
4,889,121 07/006,177 12/26/89 4,889,438 07/336,679 12/26/89 
4,889,124 07/130,026 12/26/89 4,889,441 07/180,239 12/26/89 
4,889,139 07/195,105 12/26/89 4,889,442 07/177,469 12/26/89 
4,889,141 07/272,767 12/26/89 4,889,443 07/278,968 12/26/89 
4,889,146 07/275,715 12/26/89 4,889,445 07/231,729 12/26/89 
4,889,147 07/253,770 12/26/89 4,889,451 07/114,115 12/26/89 
4,889,152 07/302,912 12/26/89 4,889,459 07/230,039 12/26/89 
4,889,162 07/241,106 12/26/89 4,889,464 07/262,323 12/26/89 
4,889,165 07/241,107 12/26/89 4,889,467 07/136,807 12/26/89 
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Patent Number Serial Number Issue Date 4,889,850 07/291,475 12/26/89 
4,889,854 07/198,535 12/26/89 

4,889,474 07/263,826 12/26/89 4,889,857 07/250,634 12/26/89 
4,889,480 07/278,855 12/26/89 4,889,860 07/035,034 12/26/89 
4,889,484 07/137,968 12/26/89 4,889,864 07/127,065 12/26/89 
4,889,491 07/196,533 12/26/89 4,889,866 07/061,752 12/26/89 
4,889,497 07/234,923 12/26/89 4,889,870 07/149,732 12/26/89 
4,889,506 07/266,418 12/26/89 4,889,879 07/077,286 12/26/89 
4,889,513 07/255,366 12/26/89 4,889,882 07/284,583 12/26/89 
4,889,516 07/122,253 12/26/89 4,889,910 07/257,946 12/26/89 
4,889,519 07/230,469 12/26/89 4,889,911 07/231,071 12/26/89 
4,889,520 07/321,907 12/26/89 4,889,941 07/129,014 12/26/89 
4,889,535 07/025,318 12/26/89 4,889,944 07/126,218 12/26/89 
4,889,537 06/861 ,971 12/26/89 4,889,945 07/334,645 12/26/89 
4,889,539 07/349,526 12/26/89 4,889,946 06/404,948 12/26/89 
07/214,985 12/26/89 4,889,947 07/225,295 12/26/89 

4,889,544 07/294,672 12/26/89 4,889,957 07/213,149 12/26/89 
4,889,549 07/337,510 12/26/89 4,889,959 07/219,515 12/26/89 
07/239,219 12/26/89 4,889,961 07/230,564 12/26/89 

07/092,197 12/26/89 4,889,963 07/271,410 12/26/89 

07/050,733 12/26/89 4,889,966 07/228,575 12/26/89 

06/616,954 12/26/89 4,889,970 07/276,783 12/26/89 

06/88 1,147 12/26/89 4,889,972 07/231,352 12/26/89 

07/327,842 12/26/89 4,889,973 07/256,604 12/26/89 

07/197,484 12/26/89 4,889,976 06/88 1,943 12/26/89 

07/272,127 12/26/89 4,889,979 06/896,991 12/26/89 

07/205,010 12/26/89 4,889,981 07/270,827 12/26/89 

07/199,804 12/26/89 4,889,984 07/111,120 12/26/89 

07/128,653 12/26/89 4,889,992 07/119,544 12/26/89 

07/082,816 12/26/89 4,889,996 06/88 1,522 12/26/89 

07/239,739 12/26/89 4,889,997 07/135,828 12/26/89 

07/240,861 12/26/89 4,890,000 07/257,008 12/26/89 

07/219,930 12/26/89 4,890,003 07/268,485 12/26/89 

07/261,581 12/26/89 4,890,027 07/274,248 12/26/89 

07/276,624 12/26/89 4,890,034 07/063,421 12/26/89 

07/239,230 12/26/89 4,890,036 07/130,058 12/26/89 

07/294,287 12/26/89 4,890,037 07/281,895 12/26/89 

07/052,848 12/26/89 4,890,047 06/878,257 12/26/89 

07/039,477 12/26/89 4,890,049 07/218,703 12/26/89 

07/253,260 12/26/89 4,890,050 07/105,095 12/26/89 

06/868,747 12/26/89 4,890,056 07/295,340 12/26/89 

07/208,937 12/26/89 4,890,058 07/252,761 12/26/89 

07/228,953 12/26/89 4,890,059 07/255,978 12/26/89 

06/699,845 12/26/89 4,890,065 07/031,108 12/26/89 

07/068,902 12/26/89 4,890,070 07/238,760 12/26/89 

07/146,470 12/26/89 4,890,078 07/180,572 12/26/89 

07/188,886 12/26/89 4,890,084 07/192,991 12/26/89 

07/323,136 12/26/89 4,890,091 07/252,383 12/26/89 

06/909,322 12/26/89 4,890,092 07/255,942 12/26/89 

07/280,356 12/26/89 4,890,116 06/849,884 12/26/89 

07/200,619 12/26/89 4,890,118 07/289,881 12/26/89 

07/151,545 12/26/89 4,890,122 06/902,050 12/26/89 

06/875,454 12/26/89 4,890,123 07/226,489 12/26/89 

06/842,854 12/26/89 07/194,205 12/26/89 

07/194,158 12/26/89 4,890,139 07/267,296 12/26/89 

07/277,567 12/26/89 4,890,182 07/239,075 12/26/89 

07/208,254 12/26/89 4,890,186 07/310,673 12/26/89 

07/229,757 12/26/89 07/304,421 12/26/89 

07/180,933 12/26/89 07/130,309 12/26/89 

07/228,521 12/26/89 07/288,129 12/26/89 

07/039,335 12/26/89 07/338,833 12/26/89 

07/168,783 12/26/89 07/158,503 12/26/89 

07/073,370 12/26/89 07/361,215 12/26/89 

07/229,070 12/26/89 06/728,240 12/26/89 

07/312,657 12/26/89 07/312,404 12/26/89 

07/224,755 12/26/89 07/231,646 12/26/89 

07/038,154 12/26/89 07/158,193 12/26/89 

07/121,623 12/26/89 07/110,905 12/26/89 

07/168,114 12/26/89 07/056,195 12/26/89 

07/224,725 12/26/89 , 07/168,768 12/26/89 

07/177,414 12/26/89 07/113,954 12/26/89 

07/135,212 12/26/89 07/192,650 12/26/89 

07/189,750 12/26/89 07/167,918 12/26/89 

06/807,253 12/26/89 07/163,658 12/26/89 

06/701,214 12/26/89 07/057,474 12/26/89 

07/158,491 12/26/89 07/202,829 12/26/89 

07/298,213 12/26/89 07/227,291 12/26/89 





ApRIL 5, 1994 U. S. PATENT AND TRADEMARK OFFICE 1161 OG 269 


Notification of Acceptance of Delayed Payment of Maintenance Fee 
(35 U.S.C. 41(c); 37 CFR 1.378) 


The patent(s) listed below are considered as not having expired but are subject to the conditions set forth in 35 U.S.C. 41(c)(2), 
in view of the Petition to Accept Late Payment of the maintenance fees which has been GRANTED BY THE COMMISSIONER OF 
PATENTS AND TRADEMARKS, as provided for under 35 U.S.C. 41(c)(1) and 37 CFR 1.378. 


Application Delayed Payment 
Patent No. Serial No. Patent Date Filing Date Acceptance Date 


(4,626,118) (06/712,536) (12/02/86) (3/18/85) 

Re. 32,656 07/084,554 4/26/88 8/12/87 1/13/93 
4.793,287 06/85 1,075 12/27/88 4/14/86 3/22/93 
4,347,665 06/262,457 9/07/82 5/11/81 11/29/93 
4,363,791 06/260,308 12/14/92 5/04/81 2/24/93 
4,364,754 06/253,311 12/21/82 4/13/81 7/30/92 
4,365,553 06/308,363 12/18/82 10/05/81 2/11/93 
4,369,475 06/253,316 1/18/83 4/13/81 2/24/93 
4,375,480 06/275,633 3/01/83 6/22/81 1/13/93 
4,377,477 06/283,034 3/22/83 7/13/81 9/30/93 
4,382,427 06/307,744 5/10/83 10/02/81 6/04/93 
4,382,638 06/269,621 5/10/83 6/02/81 4/19/93 
4,383,161 06/261,055 5/10/83 5/06/81 1/13/93 
4,386,834 06/280,621 6/07/83 7/06/81 1/13/93 
4,387,931 06/253,703 6/14/83 4/13/81 5/26/93 
4,387,936 06/305,364 6/14/83 9/24/81 4/26/93 
4,390,371 06/289,986 6/28/83 8/04/81 3/31/93 
4,392,519 06/231,872 7/12/83 2/05/81 7127193 
4,394,252 06/335,447 7/19/83 12/29/81 6/04/93 
4,394,370 06/304,367 7/19/83 9/21/81 5/28/93 
4,394,370 06/304,367 7/19/88 9/21/81 5/28/93 
4,395,042 06/356,776 7/26/83 3/10/82 8/18/93 
4,395,162 07/277,343 7/26/83 6/25/81 6/30/93 
4,395,233 06/276, 182 7/26/83 6/22/81 5/24/93 
4,396,148 06/314,238 8/02/83 10/23/81 1/29/93 
4,398,545 06/274,302 8/16/83 6/16/81 9/13/93 
4,402,986 06/286,088 9/06/83 7/23/81 1/13/93 
4,403,900 ; 06/225,713 9/13/83 1/16/81 3/31/93 
4,405,422 06/420,253 9/20/83 9/14/82 6/23/93 
4,409,172 06/234, 120 10/11/83 2/13/81 10/30/92 
4,409,172 06/234, 120 10/11/83 2/13/81 2/26/93 
4,411,751 06/420,252 10/25/83 9/14/82 5/26/93 
4,412,651] 06/37 1,824 11/01/83 4/26/82 3/12/93 
4,413,015 06/262,088 11/01/83 5/11/81 11/15/93 
4,413,029 06/356,251 11/01/83 3/08/82 1/29/93 
4,413,690 06/357,460 11/08/83 3/12/82 2/11/93 
4,415,780 06/267,787 11/15/83 5/28/81 4/29/93 
4,416,077 06/388,272 11/22/83 6/14/82 10/26/93 
4,421,003 06/324,848 12/20/83 11/25/81 2/17/93 
4,421,148 06/316,138 12/20/83 10/29/81 11/15/93 
4,422,278 06/270,891 12/27/83 6/05/81 2/17/93 
4,422,875 06/237,906 12/27/83 2/25/81 2/24/93 
4,422,976 06/364,894 12/27/83 4/02/82 2/17/93 
4,427,296 06/299,209 1/24/84 9/03/81 2/25/93 
4,427,773 06/255,169 1/24/84 4/17/91 10/21/93 
4,428,315 06/319,671 1/31/84 11/09/81 9/10/93 
4,432,374 06/325,012 2/21/84 11/25/81 3/30/93 
4,432,591 06/257,703 2/21/84 4/27/81 11/29/93 
4,435,060 06/346,768 3/06/84 2/08/82 3/22/93 
4,437,497 06/305,002 3/20/84 9/23/81 3/31/93 
4,439,249 06/506,863 3/27/84 6/22/83 8/24/93 
4,442,661 06/412,642 4/17/84 8/30/8 12/30/92 
4,442,751 06/392,899 4/17/84 6/28/82 4/06/93 
4,443,401 06/331,738 4/17/84 12/17/81 1/29/93 
4,444,465 06/333,818 4/24/84 6/23/81 2/24/93 
4,444,507 06/392,759 4/24/84 6/28/82 1/13/93 
4,445,184 06/283,117 4/24/84 7/13/81 1/28/93 
4,445,730 06/288,306 5/01/84 7/30/81 9/13/93 
4,446,258 06/454,818 5/01/84 12/30/82 10/05/93 
4,447,031 06/253,438 5/08/84 4/13/81 4/29/93 
4,447,209 06/319,080 5/08/84 11/06/81 5/11/93 
4,448,357 06/355,794 5/15/84 3/08/82 6/08/93 
4,448,553 06/418,534 5/15/84 9/15/82 4/29/93 
4,448,638 06/426,973 5/15/84 9/29/82 5/20/92 
4,443,676 06/514,603 5/15/84 7/18/83 5/12/93 
4,448,735 06/431,893 5/15/84 9/30/82 10/21/93 
4,449,073 06/388, 120 5/15/84 6/14/82 4/29/93 
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Application Delayed Payment 
Patent No. Serial No. Patent Date Filing Date Acceptance Date 


4,449,407 06/417,849 5/22/84 9/14/82 11/15/93 
4,450,838 06/233,244 5/29/84 2/10/81 2/24/93 
4,451,901 06/341,530 5/29/84 1/21/82 9/15/93 
4,453,598 06/420,140 6/12/84 9/20/82 4/25/93 
4,454,019 06/338,590 6/12/84 1/11/82 5/12/93 
4,454,020 06/467,618 6/12/84 2/17/83 5/12/93 
4,454,105 06/432,630 6/12/84 10/05/82 2/11/93 
4,454,662 06/347,419 6/19/84 2/10/82 9/29/92 
4,454,889 06/534,161 6/19/84 9/21/83 4/30/93 
4,455,543 06/278,393 6/19/84 6/29/81 7/27193 
4,455,764 06/386,220 6/26/84 6/08/82 3/30/93 
4,457,381 06/529,525 7103/84 9/06/83 5/12/93 
4,457,585 06/297,980 7/03/84 8/31/81 4/21/93 
4,461,277 06/466,663 7/24/84 2/15/83 5/28/93 
4,461,277 06/466,663 7/24/84 2/15/83 5/28/93 
4,461,423 06/276,185 7124184 6/22/81 8/19/92 
4,462,822 06/549,845 7/13/84 11/08/83 2/11/93 
4,464,326 06/423,154 8/07/84 9/24/82 11/15/93 
4,464,562 06/379,159 8/07/84 5/17/82 2/11/93 
4,464,596 06/536,607 8/07/84 9/28/83 11/23/93 
4,468,079 06/517,649 8/28/84 7/27/83 3/03/93 
4,468,183 06/413,513 8/28/84 8/31/82 2/24/93 
4,468,986 06/250,429 9/04/84 4/02/81 8/31/93 
4,469,002 06/380,357 9/04/84 5/21/82 3/22/93 
4,469,002 06/380,357 9/04/84 5/21/82 3/22/93 
4,469,815 06/283,793 9/04/84 7/16/81 2/25/93 
4,469,971 06/508, 176 9/04/84 6/27/83 11/15/93 
4,469,976 06/395,546 9/04/84 7/06/82 4/25/93 
4,469,994 06/483,813 9/04/84 4/11/83 11/23/93 
4,474,012 06/513,468 10/02/84 7/13/83 11/15/93 
4,474,240 06/460, 130 10/02/84 1/24/83 4/25/93 
4,475,273 06/529,657 10/09/84 9/06/83 3/22/93 
4,475,312 06/535,208 10/09/84 9/23/83 2/25/93 
4,475,577 06/567,134 10/09/84 12/30/83 12/30/92 
4,475,766 06/497,147 10/09/84 5/23/83 9/22/93 
4,476,140 06/494,652 10/09/84 5/16/83 3/22/93 
4,476,140 06/494,652 10/09/84 5/16/83 7127193 
4,476,262 06/454,771 10/09/84 12/30/82 11/15/93 
4,478,260 06/515,687 10/23/84 7/21/83 5/28/93 
4,478,299 06/362,282 10/23/84 3/26/82 10/28/93 
4,478,744 06/342,418 10/23/84 1/25/82 2/25/93 
4,479,130 06/383,627 10/23/84 6/01/82 9/13/93 
4,479,655 06/564,471 10/30/84 12/21/83 3/22/93 
4,480,207 06/453,666 10/30/82 12/27/82 11/15/93 
4,480,957 06/484,882 11/06/84 4/14/83 11/15/93 
4,481,057 06/278,955 11/06/84 6/30/8 | 6/23/93 
4,481,751 06/288,140 11/13/84 7/29/81 5/17/93 
4,482,358 06/476,099 11/13/84 3/17/83 11/23/93 
4,482,577 06/216,889 11/13/84 12/16/80 9/13/93 
4,483,397 06/453,050 11/20/84 12/27/82 12/10/93 
4,485,467 06/350,096 11/27/84 2/18/82 6/14/93 
4,486,287 06/577,016 12/04/84 2/06/84 2/26/93 
4,488,096 06/296,861 12/11/84 8/27/81 3/22/93 
4,488,386 06/437,898 12/18/84 11/01/82 3/26/93 
4,490,529 06/529,214 12/25/84 9/06/83 4/05/93 
4,563,617 06/456,817 1/07/86 1/10/83 9/03/93 
4,563,663 06/496,024 1/07/86 5/19/83 5/11/93 
4,566,602 06/686,302 1/28/86 12/26/84 6/22/93 
4,566,602 06/686,302 1/28/86 12/26/84 6/22/93 
4,577,625 06/600,555 3/25/86 3/06/84 4/26/93 
4,583,190 06/370,484 4/15/86 4/21/82 2/25/93 
4,585,795 06/726,299 4/29/86 4/24/85 4/29/93 
4,597,500 06/705 ,664 7/01/86 2/26/85 6/23/93 
4,597,500 06/705 ,664 7101/86 2/26/85 6/23/93 
4,605,047 06/557,146 8/12/86 3/17/83 6/30/93 
4,615,686 06/752,292 10/07/86 7/03/85 6/08/93 
4,616,512 06/674,165 10/14/86 11/23/84 2/17/93 
4,619,047 06/698,826 10/28/86 1/31/85 8/25/93 
4,619,610 06/754,944 10/28/86 TINS/85 1/13/93 
4,625,071 06/668,131 11/25/86 11/05/84 1/13/93 
4,626,142 06/7 12,668 12/02/86 3/18/85 1/29/93 
4,626,742 06/593,578 12/02/86 3/26/84 2/10/93 
4,631,715 06/731,049 12/23/86 5/06/85 1/13/93 
4,635,151 06/694,704 1/06/87 1/25/85 4/26/93 
4,636,651 06/697,162 1/13/87 2/01/85 2/17/93 
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4,637,731 06/700,701 1/20/87 1/16/85 1/28/93 
4,640,075 06/8 18,204 2/03/87 1/13/86 3/31/93 
4,640,898 06/518,965 2/03/87 8/01/83 3/31/93 
4,641,012 06/778,908 2/03/87 9/23/85 12/08/93 
4,641,514 06/553, 168 2/03/87 11/18/83 2/11/93 
4,641,910 06/64 1,674 2/03/87 8/17/84 2/11/93 
4,643,158 06/715,206 2/17/87 3/25/85 1/06/92 
4,643,272 06/739,551 2/17/87 5/30/85 3/31/93 
4,646,972 06/663,303 3/03/87 10/22/84 2/24/93 
4,648,001 06/726,602 3/03/87 4/23/85 2/24/93 
4,648,700 06/738,093 3/10/87 5/24/85 4/16/93 
4,650,306 06/726,017 3/17/87 4/22/85 4/19/93 
4,651,185 06/723,509 3/17/87 4/15/85 1/13/93 
4,652,245 06/822,937 3/24/87 1/27/86 5/26/93 
4,654,623 06/680,904 3/31/87 12/12/84 4/23/93 
4,655,000 06/727,051 4/07/87 4/25/85 2/26/93 
4,655,120 06/812,848 4/07/87 12/23/85 1/15/93 
4,655,126 06/730,673 4/07/87 5/03/85 5/28/93 
4,655,530 06/8 19,367 4/07/87 1/16/86 4/02/93 
4,658,144 06/756,392 4/14/87 TNT/85 2/23/93 
4,658,917 06/775,106 4/21/87 9/09/85 1/13/93 
4,661,071 06/622,997 4/28/87 6/21/84 9/13/93 
4,662,006 06/772,381 5/05/87 9/05/85 1/15/93 
4,662,130 06/884,455 5/05/87 7/11/86 2/11/93 
4,662,429 06/896,155 5/05/87 8/13/86 2/11/93 
4,664,751 06/762,813 5/12/87 8/05/85 4/14/92 
4,666,154 06/698,43 1 5/19/87 2/05/85 8/25/93 
4,667,155 06/8 16,896 5/19/87 1/06/86 6/08/93 
4,667,773 06/879,817 5/26/87 6/27/86 6/25/93 
4,667,773 06/879,817 5/26/87 6/27/86 6/25/93 
4,667,840 06/914,941 5/26/87 10/03/86 3/31/93 
4,668,841 06/872,202 5/26/87 6/09/86 4127/93 
4,670,890 06/585,330 6/02/87 3/01/84 4/29/93 
4,670,890 06/585,330 6/02/87 3/01/84 4/29/93 
4,671,016 06/852,153 6/09/87 4/15/86 8/24/93 
4,671,770 06/674,966 6/09/87 11/26/84 7/27/93 
4,673,549 06/836,978 6/16/87 3/06/86 3/31/93 
4,674,503 06/240,728 6/23/87 3/05/81 1/13/93 
4,674,692 06/869,086 6/23/87 5/30/86 2/25/93 
4,674,849 06/73 1,366 6/23/87 5/07/85 7127193 
4,675,466 06/859,504 6/23/87 4/05/86 8/23/93 
4,675,467 06/859,505 6/23/87 4/05/86 9/22/93 
4,676,240 06/773,991 6/30/87 9/09/85 1/13/93 
4,676,311 06/668,515 6/30/87 11/05/84 1/28/93 
4,678,219 06/863,059 7/07/87 5/14/86 8/24/93 
4,679,236 06/684,918 7/07/87 12/21/84 7/15/93 
4,679,330 06/808,037 7/14/87 12/12/85 8/30/93 
4,679,882 06/777,055 7/14/87 9/17/85 2/11/93 
4,679,995 06/784,512 7/14/87 10/04/85 4/21/93 
4,680,837 06/816,101 7/21/87 12/23/85 6/21/93 
4,680,837 06/816,101 7/21/87 12/23/85 6/21/93 
4,681,038 06/825,122 7/21/87 2/03/86 9/14/93 
4,681,055 06/804,870 7/21/87 12/05/85 10/26/93 
4,681,247 06/843,837 7/21/87 3/26/86 11/15/93 
4,681,928 06/616,329 7/21/87 6/01/84 9/30/93 
4,683,719 06/813,967 8/04/87 12/27/85 4/30/93 
4,685,047 06/886, 138 8/04/87 7/16/86 5/17/93 
4,685,133 06/776,611 8/04/87 9/16/85 6/09/93 
4,685,568 06/898,648 8/11/87 8/21/86 2/24/93 
4,685,837 06/87 1,788 8/11/87 6/09/86 7/15/93 
4,685,837 06/871,788 8/11/87 6/09/86 7/15/93 
4,687,362 06/902,422 8/18/87 8/29/86 1/13/93 
4,689,551 06/772,798 8/25/87 9/05/885 4/27/93 
4,689,891 06/925,240 9/01/87 10/31/86 4/29/93 
4,691,441 07/008,278 9/08/87 1/28/87 9/30/93 
4,693,282 06/854,845 9/15/87 4/22/86 2/26/93 
4,693,318 06/786,050 9/15/87 10/10/85 10/26/93 
4,693,329 06/676,243 9/15/87 11/29/84 2/26/93 
4,693,355 06/796,742 9/15/87 11/12/85 2/26/93 
4,694,601 06/799,302 9/22/87 11/18/85 9/22/93 
4,695,385 06/728,204 9/22/87 4/29/85 3/19/93 
4,696,315 06/777,614 9/29/87 9/19/85 3/11/93 
4,696,315 06/777,614 9/29/87 9/19/85 3/11/93 
4,696,832 06/876,082 9/29/87 6/19/86 2/22/93 
4,696,837 06/797 ,364 9/29/87 11/12/85 2/17/93 
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4,697,908 06/706,505 10/06/87 2/28/85 5/26/93 
4,700,619 06/925,282 10/20/87 10/30/86 3/11/93 
4,702,094 06/802,424 10/27/87 11/27/85 9/30/93 
4,702,696 06/923,844 10/27/87 10/28/86 7/30/93 
4,703,766 06/87 1,888 11/03/87 6/06/86 2/10/93 
4,704,725 06/829,531 11/03/87 2/14/86 3/03/93 
4,705,106 06/879,619 11/10/87 6/27/86 2/24/93 
4,705,175 07/015,147 11/10/87 2/17/87 2/11/93 
4,705,698 06/923,350 11/10/87 10/27/86 8/27/93 
4,707,361 06/761 ,988 11/17/87 8/02/85 1/15/93 
4,708,160 06/899,721 11/24/87 8/25/86 5/26/93 
4,708,516 06/623,559 11/24/87 6/22/84 4/26/93 
4,709,400 06/865,753 11/24/87 5/22/86 3/31/93 
4,710,751 06/855,400 12/01/87 4/24/86 4/09/93 
4,711,058 06/864,999 12/08/87 2/06/86 2/11/93 
4,711,161 06/318,683 12/08/87 11/05/81 2/11/93 
4,712,533 06/866,391 12/15/87 5/22/86 715/93 
4,712,629 06/903,279 12/15/87 9/03/86 2/17/93 
4,713,086 06/585,661 12/15/87 3/02/84 2/11/93 
4,713,111 06/894,548 12/15/87 8/08/86 2/11/93 
4,713,315 06/939,909 12/15/87 12/09/86 6/11/93 
4,713,972 06/876,225 12/22/87 6/19/86 2/26/93 
4,714,231 06/850,909 12/22/87 4/08/86 2/24/93 
4,715,658 07/020,131 12/29/87 2/26/87 2/26/93 
4,715,922 06/846,601 12/29/87 3/31/86 2/24/93 
4,716,087 06/940,246 12/28/87 12/10/86 3/11/93 
4,718,051 . 06/686,218 1/05/88 12/26/84 8/11/93 
4,719,612 06/745,017 1/12/88 6/14/89 9/13/93 
4,719,937 06/802,997 1/19/88 11/29/85 1/13/93 
4,721,165 06/860,017 1/26/88 5/06/86 9/30/92 
4,721,877 06/778,001 1/26/88 9/20/85 2/24/93 
4,722,098 07/043,261 2/02/88 4/01/87 11/09/93 
4,724,491 06/645,117 2/09/88 8/28/84 2/24/93 
4,724,637 06/864,664 2/16/88 5/19/86 7/28/93 
4,724,837 06/804,818 2/16/88 12/04/85 2/24/93 
4,724,962 06/928,581 2/16/88 11/13/86 9/13/93 
4,725,126 06/84 1,326 2/16/88 3/19/86 10/26/93 
4,725,234 06/766,050 2/16/88 8/15/85 3/03/93 
4,725,977 06/834,665 2/16/88 2/28/86 8/24/93 
4,726,627 06/799,081 2/23/88 11/18/85 7109/93 
4,726,685 06/875,508 2/23/88 6/18/86 9/15/93 
4,726,846 06/856,031 2/23/88 4/25/86 1/13/93 
4,726,929 07/041,650 2/23/88 4/21/87 1/13/93 
4,728,613 06/890,620 3/01/88 8/05/86 2/24/93 
4,729,575 06/829, 105 3/08/88 2/14/86 3/31/93 
4,731,189 06/912,413 3/15/88 9/29/86 10/21/93 
4,731,540 06/844,303 3/15/88 3/26/86 4/30/93 
4,731,828 06/742,352 3/15/88 6/07/85 3/31/93 
4,731,828 06/742,352 3/15/88 6/07/85 1/29/93 
4,731,828 06/742,352 3/15/88 6/07/85 3/31/93 
4,731,980 06/942,849 3/22/88 12/17/86 1/14/93 
4,732,755 06/489,590 3/22/88 4/28/83 1/14/93 
4,733,436 07/040,370 3/29/88 4/16/87 9/28/93 
4,733,749 06/834,403 3/29/88 2/26/86 1/14/93 
4,735,094 07/007,926 4/05/88 1/28/87 4/29/93 
4,735,454 06/687,948 4/05/88 12/31/84 3/31/93 
4,736,240 06/856,660 4/05/88 4/28/86 9/21/93 
4,738,414 06/837,730 4/19/88 3/10/86 10/29/92 
4,738,486 06/940,939 4/19/88 12/12/86 1/13/93 
4,738,519 07/056,608 4/19/88 6/01/87 6/25/93 
4,738,519 07/056,608 4/19/88 6/01/87 6/25/93 
4,738,836 06/923,249 4/19/88 10/27/86 12/23/92 
4,739,223 06/919,504 4/19/88 10/16/86 2/24/93 
4,739,626 07/034,541 4/26/88 4/06/87 5/17/93 
4,739,626 07/034,541 4/26/88 4/06/87 5/17/93 
4,739,960 06/422,825 4/26/88 9/24/82 6/21/93 
4,739,960 06/422,825 4/26/88 9/24/82 6/21/93 
4,740,663 07/000,075 4/26/88 1/02/87 3/22/93 
4,740,777 06/944,216 4/26/88 12/22/86 2/24/93 
4,741,229 07/014,817 5/03/88 2/13/87 6/10/93 
4,741,351 06/709,079 5/03/88 3/07/85 11/15/93 
4,741,434 07/061,723 5/03/88 6/15/87 1/13/93 
4,743,011 06/882,785 5/10/88 7/07/86 6/23/93 
4,743,011 06/882,785 5/10/88 7107/86 6/23/93 
4,743,597 06/822,878 5/10/88 1/27/86 9/28/93 
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4,743,688 06/902,380 5/10/88 9/02/86 9/14/93 
4,743,884 06/936,518 5/10/88 12/01/86 6/09/93 
4,743,884 06/936,518 5/10/88 12/01/86 6/09/93 
4,744,083 06/650,493 5/10/88 9/14/84 2/03/93 
4,744,116 06/940,054 5/17/88 12/10/86 3/22/93 
4,744,186 07/021,400 5/17/88 3/04/87 3/01/93 
4,744,382 07/043,955 5/18/88 4/29/87 6/23/93 
4,745,033 07/029,691 5/17/88 3/24/87 2/11/93 
4,745,056 06/663,842 5/17/88 10/23/84 1//13/93 
4,745,472 06/248,824 5/17/88 3/30/81 6/09/93 
4,745,661 07/034,738 5/24/88 4/06/87 9/20/93 
4,746,336 07/017,699 5/24/88 2/23/87 2/22/93 
4,746,854 06/925,832 5/24/88 10/29/86 5/17/93 
4,747,172 06/667,889 5/31/88 11/02/84 5/04/93 
4,748,929 07/029,054 6/07/88 3/23/87 2/11/93 
4,749,186 06/828,212 6/07/88 2/10/86 4/29/93 
4,749,221 07/019,979 6/07/88 2/27/87 7/27/93 
4,750,625 07/017,850 6/14/88 2/24/87 10/26/93 
4,750,753 06/832,357 6/14/88 2/24/86 6/23/93 
4,750,753 06/832,357 6/14/88 2/24/86 6/23/93 
4,751,395 07/059,022 6/14/88 6/08/87 6/09/93 
4,751,972 07/039,344 6/21/88 4/15/87 1/14/93 
4,752,008 07/085,179 6/21/88 8/14/87 3/11/93 
4,752,368 07/017,278 6/21/88 2/20/87 6/07/93 
4,752,700 07/009,051 6/21/88 1/27/87 5/28/93 
4,753,690 06/896,037 6/28/88 8/13/87 2/11/93 
4,754,637 07/038,622 7/05/88 4/14/87 8/11/93 
4,754,671 07/014,441 7/05/88 2/13/87 4/21/93 
4,756,456 07/063,415 7/12/88 6/18/87 5/04/93 
4,756,658 07/033,754 7/12/88 4/03/87 9/21/93 
4,757,049 06/921,885 712/88 10/20/86 9/22/93 
4,757,250 07/016,869 TN12/88 2/20/87 8/30/93 
4,757,408 06/866, 150 7/12/88 5/21/86 10/26/93 
4,757,554 06/882,481 7/19/88 7/07/86 5/11/93 
4,757,893 07/034,680 7/19/88 4/06/87 9/21/93 
4,757,980 07/106,567 7/19/88 10/06/87 1/13/93 
4,758,187 07/061,184 7/19/88 6/11/87 1/15/93 
4,758,406 07/125,504 TN19/88 11/25/87 2/11/93 
4,761,138 06/948,101 8/02/88 12/31/86 3/31/93 
4,761,281 06/854,853 8/02/88 4/22/86 3/31/93 
4,761,281 06/854,853 8/02/88 4/22/86 3/31/93 
4,762,700 07/048,352 8/09/88 5/11/87 2/11/93 
4,763,709 06/88 1,592 8/16/88 7103/86 8/27/93 
4,765.101 07/004,976 8/23/88 1/20/87 1/13/93 
4,765,354 07/100,836 8/23/88 9/25/87 6/15/93 
4,765,623 07/155,375 8/23/88 2/12/88 1/13/93 
4,765,623 07/155,375 8/23/88 2/12/88 1/13/93 
4,766,598 07/002,563 8/23/88 1/12/87 7/27/93 
4,768,350 06/622,637 9/06/88 6/20/84 3/11/93 
4,768,350 06/622,637 9/06/88 6/20/84 3/11/93 
4,768,880 06/877,321 9/06/88 6/23/86 2/24/93 
4,769,147 06/800,208 9/06/88 11/21/85 4/30/93 
4,769,147 06/800,208 9/06/88 11/21/85 4/30/93 
4,769,334 06/828,827 9/06/88 2/12/86 3/31/93 
4,770,430 07/084,626 9/13/88 8/11/87 12/10/93 
4,770,536 06/877,296 9/13/88 6/23/86 2/10/93 
4,771,734 06/892,769 9/20/88 7/31/86 8/24/93 
4,771,888 07/020,383 9/20/88 3/02/87 4/23/93 
4,773,436 07/023,145 9/27/88 3/09/87 2/24/93 
4,774,434 06/896,052 9/27/88 8/13/86 9/15/93 
4,774,878 06/929,058 10/04/88 11/12/86 6/23/93 
4,775,120 06/588,711 10/04/88 3/12/84 5/26/93 
4,775,794 07/115,314 10/04/88 11/02/87 4/02/93 
4,776,339 07/022,200 10/11/88 3/05/87 2/47/93 
4,777,162 06/843,645 10/11/88 3/25/86 3/31/93 
4,777,170 07/010,551 10/11/88 2/03/87 9/14/93 
4,777,566 07/088,050 10/11/88 8/21/87 5/26/93 
4,778,365 07/003,077 10/18/88 1/14/87 3/17/93 
4,778,432 07/047,279 10/18/88 5/08/87 5/04/93 
4,778,432 07/047,279 10/18/88 5/08/87 5/04/93 
4,778,679 06/534,548 10/18/88 9/22/83 2/26/93 
4,778,679 06/534,548 10/18/88 9/22/83 4/29/93 
4,779,191 06/722,837 10/18/88 4/12/85 11/15/93 
4,779,614 07/036,304 10/25/88 4/09/87 2/26/93 
4,780,323 06/947,511 10/24/88 12/29/86 3/12/93 
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4,780,985 06/932,790 11/01/88 1/12/87 2/11/93 
4,781,211 06/740,496 11/01/88 6/03/85 5/13/93 
4,781,523 07/056,120 11/01/88 6/01/87 4/27/93 
4,782,725 07/083,700 11/08,88 8/07/87 5/13/93 
4,784,709 06/776,081 11/15/88 9/06/85 12/10/93 
4,784,825 07/048,478 11/15/88 5/06/87 5/13/93 
4,784,908 07/084,803 11/15/88 8/13/87 3/18/93 
4,785,057 06/858,851 11/15/88 4/30/86 5/28/93 
4,785,473 06/675,419 11/15/88 11/27/84 4/30/93 
4,785,621 07/055,213 11/22/88 5/28/87 11/23/93 
4,785,622 06/854,370 11/22/88 4/21/86 11/15/93 
4,786,101 07/049,134 11/22/88 5/12/87 9/15/93 
4,786,601 07/058,046 11/22/88 6/04/87 9/14/93 
4,787,349 07/096,896 11/29/88 9/14/87 7/27/93 
4,788,024 06/833,128 11/29/88 2/24/86 7/23/93 
4,788,409 07/084,555 11/29/88 8/11/87 5/26/93 
4,788,409 07/084,555 11/29/88 8/11/87 5/26/93 
4,789,218 07/032,292 12/08/88 3/30/87 4/29/93 
4,789,235 07/166,776 12/06/88 3/07/88 4/30/93 
4,789,286 07/058,673 12/06/88 5/27/87 4/06/93 
4,789,573 07/107,003 12/06/88 10/13/87 6/24/93 
4,789,702 06/873,681 12/06/88 6/12/86 3/31/93 
4,789,868 06/927,484 12/06/88 11/06/86 3/26/93 
4,789,941 06/887,899 12/06/88 7/18/86 3/31/93 
4,791,536 07/142,937 12/13/88 1/12/88 6/30/93 
4,791,766 07/094,848 12/20/88 9/10/87 9/30/93 
4,792,084 07/018,870 12/20/88 2/24/87 3/31/93 
4,793,810 06/932,259 12/27/88 11/19/86 2/11/93 
5,692,742 06/789,568 9/08/87 10/21/85 9/21/93 
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SPECIAL BOXES FOR MAIL 


Special PTO mail department numbers should be used to allow forwarding of particular types of mail to the appropriate areas as 
quickly as possible. Such mail is forwarded directly to the appropriate area without being opened. Only the specified type of document 
should be placed in an envelope addressed to one of these special departments. If any documents other than the specified type 
identified for each department are addressed to that department, they will be significantly delayed in reaching the appropriate area 
for which they are intended. 


The following special departments should be used only for their specified purpose. Address mail as follows: 


Box 3 
Box 4 


Box 5 
Box 6 
Box 7 
Box 8 


Box 9 
Box 10 
Box 11 
Box 12 
Box 13 
Box 14 
Box 15 
Box 16 
Box 17 
Box 171 
Box 313b 


Box AF 
Box Assignment 
Box DAC 


Box DD 

Box EEO 

Box FWC 

Box Interference 
Box Issue Fee 


Box ITU 

Box M. Fee 

Box MPEP 

Box Non-Fee- 
Amendment 

Box OED 

Box PATENT 
APPLICATION 
Box TRADEMARK 
APPLICATION 
Box Pat. Ext. 

Box PCT 

Box Reexam 

Box Reconstruction 
Box Sequence 

Box SN 


Commissioner of Patents and Trademarks 
ae 
Washington, D.C. 20231 


Mail for the Office of Personnel from NFC 

Mail for the Assistant Commissioner for External Affairs and the Office of Legislation and International 
Affairs. 

“No Fee” mail related to trademarks. 

Mail for the Office of Procurement 

Reissue applications for patents involved in litigation and subsequently filed related papers. 

All papers for the Office of the Solicitor except communications relating to pending litigation; papers 
relating to pending litigation shall be mailed only to Office of the Solicitor, P.O. Box 15667, Arlington, 
Va. 22215 

Coupon orders for U.S. patent and trademark copies. 

Orders for certified copies of PTO documents except: trademark registrations and assignments. 
Electronic Ordering Service (EOS). 

Contributions to the Examiner Education Program. 

Mail for the Employee and Labor Relations Division. 

Mail directed to the APS Contracts Office. 

Mail for the Advisory Commission on Patent Law Reform. 

Deposit Account Replenishment Checks 

Invoices directed to the Office of Finance. 

Vacancy Announcement Applications. 

Petitions under 37 CFR 1.313(b) to withdraw a patent application from issue after payment of the issue 
fee and any papers associated with the petition, including papers necessary for filing a continuing 
application. 

Expedited procedure for processing amendments and other responses after final rejection. 

All assignment documents except those filed with new applications. 

Petitions decided by the Office of Petitions including petitions to revive and petitions to accept late 
payment of issue fees or maintenance fees. 

Disclosure Documents or material related to the Disclosure Document Program. 

Mail for the Office of Equal Employment Programs. 

Requests for File Wrapper Continuation Applications (under 37 CFR 1.62) 

Communications relating to interferences and applications and patents involved in interference. 

All communications following the receipt of a PTOL-85. “Notice of Allowance and Issue Fee Due,” 
and prior to the issuance of a patent should be addressed to Box Issue Fee, unless advised to the 
contrary. Assignments are the exception. Assignments should be submitted in a separate envelope and 
not be sent to Box Issue Fee. 

All intent to use documents, excluding the initial application and amendments to allege use. 
Correspondence related to a patent that is subject to the payment of a maintenance fee. 

Submissions concerning the Manual of Patent Examining Procedures. 


Non-fee amendments to patent applications. (Use Box AF for responses after final rejection). 
Mail for the Office of Enrollment and Discipline 


New patent application and associated papers and fees. 


New trademark application and associated papers and application fees. 

Applications for patent term extension. 

Mail related to applications filed under the Patent Cooperation Treaty. 

Requests for Reexamination for original request papers only. 

Correspondence pertaining to the reconstruction of lost patent files. 

Submission of diskette for biotechnical application. 

For fee and petitions under 37 CFR 1.182 to obtain date received and/or serial number for patent 
applications prior to the Office’s standard notification (return postcard or the official “Filing Receipt,” 
"Notice to File Missing Parts,” or “Notice of Incomplete Application”). 





Reference Collections of U.S. Patents and Trademarks 
Available for Public Use in Patent and Trademark Depository Libraries 


The following libraries, designated as Patent and Trademark 
Depository Libraries (PTDLs), receive patent and trademark 
information in various formats from the U.S. Patent and 
Trademark Office. Many PTDLs have on file all full-text 
patents issued since 1790, trademarks published since 1872, 
and select collections of foreign patents. All PDTLs have 
both the patent and trademark sections of the Official 
Gazette of the U. S. Patent and Trademark Office. The 
full-text utility and design patents are distributed numeri- 
cally on 16 mm microfilm, and plant patents on color 
microfiche. Patent and trademark search systems on CD- 
ROM (Compact Disc-Read Only) format are available at all 
PTDLs to increase utilization of and enhance access to the 
information found in patents and trademarks. It is through the 
CD-ROM systems that prelminary patent and trademark searches 
can be conducted through the numerically arranged collections. 


All information is available for use by the public free of charge. 


In addition, each PTDL offers reference publications which 
outline and provide access to the patent and trademark classifi- 
cation systems, as well as other documents and publications 
which supplement the basic search tools. PTDLs provide tech- 
nical staff assistance in using all materials. Facilities for making 
paper copies of patent and trademark information are generally 
provided for a fee. 


Since there are variations in the scope of patent and trademark 
collections among the PTDLs, and their hours of service to the 
public vary, anyone contemplating use of these collections at a 
particular library is urged to contact that library in advance about 
its collections, services, and hours in order to avert possible 
inconvenience. 


State 
Alabama 


Alaska 
Arizona 
Arkansas 
California 


Colorado 
Connecticut 
Delaware 

Dist. of Columbia 
Florida 


Georgia 


Hawaii 
Idaho 
Tilinois 


Indiana 


Iowa 
Kansas 
Kentucky 
Louisiana 


Maine 
Maryland 


Massachusetts 


Michigan 


Minnesota 
Mississippi 
Missouri 


Montana 


Nebraska 
Nevada 

New Hampshire 
New Jersey 


New Mexico 
New York 


Name of Library 


Pintinarse LTV P ERG TRIBES ins nin sésessccnsticotesacascecescocserbettiscesssconseseceses 


Birmingham Public Library 

Anchorage: Z. J. Loussac Public Library 

Tempe: Noble Library, Arizona State University 

Little Rock: Arkansas State Library 

Los Angeles Public Library 

Sacramento: California State Library .... 

San Diego Public Library 

Sunnyvale Patent Clearinghouse 

Denver Public Library 

New Haven: Science Park Library 

Newark: University of Delaware Library 

Washington: Howard University Libraries 

Fort Lauderdale: Broward County Main Library ... 

Miami-Dade Public Library 

Orlando: University of Central Florida Libraries 
Tampa Campus Library, University of South Florida .... 

Atlanta: Price Gilbert Memorial Library, Georgia Institute of 
Technology 

Honolulu: Hawaii State Public Library System 

Moscow: University of Idaho Library 

Chicago Public Library 

Springfield: Illinois State Library 

Indianapolis-Marion County Public Library 


West Lafayette: Siegesmund Engineering Library, Purdue University .. 


Des Moines: State Library of Iowa 

Wichita: Ablah Library, Wichita State University 

Louisville Free Public Library 

Baton Rouge: Troy H. Middleton Library, Louisiana State 
University 

Orono: Raymond H. Fogler Library, University of Maine 

College Park: Engineering and Physical Sciences Library, 
University of Maryland 

Amherst: Physical Sciences Library, University of 
Massachusetts 

Boston Public Library 

Ann Arbor: Engineering Library, University of 


Big Rapids: Abigail S. Timme Library, Ferris State University 

Detroit Public Library 

Minneapolis Public Library and Information Center.... 

Jackson: Mississippi Library Commission 

Kansas City: Linda Hall Library 

St. Louis Public Library 

Butte: Montana College of Mineral Science and Technology 
Library 

Lincoln: Engineering Library, University of Nebraska-Lincoln 

Reno: University of Nevada, Reno Library 

Durham: University of New Hampshire Library 

Newark Public Library 

Piscataway: Library of Science and Medicine, Rutgers University ... 

Albuquerque: University of New Mexico General Library 

Albany: New York State Library 

Buffalo and Erie County Public Library 

New York Public Library (The Research Libraries) 


Telephone Contact 


tide ot (205) 844-1747 


(205) 226-3680 
(907) 562-7323 
(602) 965-7010 
(501) 682-2053 
(213) 228-7220 
(916) 654-0069 
(619) 236-5813 
(408) 730-7290 
(303) 640-8847 
(203) 786-5447 
(302) 831-2965 
(202) 806-7252 
(305) 357-7444 
(305) 375-2665 
(407) 823-2562 
(813) 974-2726 


(404) 894-4508 
(808) 586-3477 
(208) 885-6235 
(312) 747-4450 
(217) 782-5659 
(317) 269-1741 
..- (317) 494-2873 
.- (515) 281-4118 
(316) 689-3155 
(502) 574-1611 


(504) 388-2570 


Not Yet Operational 


(301) 405-9157 
(413) 545-1370 


(617) 536-5400 Ext. 265 


(313) 764-5298 
++ (616) 592-3602 
.-- (313) 833-1450 
.. (612) 372-6570 
.- (601) 359-1036 

(816) 363-4600 


(314) 241-2288 Ext. 390 


(406) 496-4281 
.« (402) 472-3411 
.-- (702) 784-6579 
..- (603) 862-1777 

(201) 733-7782 

(908) 932-2895 
«+ (505) 277-4412 
we (518) 474-5355 
.. (716) 858-7101 

(212) 714-8529 


1161 OG 277 





1161 OG 278 


OFFICIAL GAZETTE 


APRIL 5, 1994 


Reference Collections of U. S. Patents and Trademarks Available for Public Use in Patent and Trademark 
Depository Libraries—(continued) 


State 
North Carolina 


North Dakota 
Ohio 


Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 


South Carolina 


Tennessee 


Texas 


Utah 
Virginia 
Washington 


West Virginia 
Wisconsin 


Wyoming 


Name of Library 


Raleigh: D.H. Hill Library, North Carolina State University 

Grand Forks: Chester Fritz Library, University of North Dakota.... 

Cincinnati and Hamilton County, Public Library of 

Cleveland Public Library 

Columbus: Ohio State University Libraries .... 

Toledo/Lucas County Public Library 

Stillwater: Oklahoma State University Center for International Trade 
Development 

Salem: Oregon State Library 

Philadelphia, The Free Library of .... 

Pittsburgh, Carnegie Library of 

University Park: Pattee Library, Pennsylvania State University .... 

Providence Public Library 

Charleston: Medical University of South Carolina Library 

Clemson University Libraries 

Memphis & Shelby County Public Library and Information 


Nashville: Stevenson Science Library, Vanderbilt University 

Austin: McKinney Engineering Library, University of Texas 
at Austin 

College Station: Sterling C. Evans Library, Texas A & M 

University 

Dallas Public Library 

Houston: The Fondren Library, Rice University 

Salt Lake City: Marriott Library, University of Utah 

Richmond: James Branch Cabell Library, Virginia Commonwealth 
University 

Seattle: Engineering Library, University of Washington 

Morgantown: Evansdale Library, West Virginia University 

Madison: Kurt F. Wendt Library, University of Wisconsin 


Milwaukee Public Library 
Casper: Naprona County Public Library 


Telephone Contact 


(919) 515-3280 
(701) 777-4888 
(513) 369-6936 
(216) 623-2870 
(614) 292-6175 
(419) 259-5212 


(405) 744-7086 
(503) 378-4239 
(215) 686-5331 
(412) 622-3138 
(814) 865-4861 
(401) 455-8027 
(803) 792-2372 
(803) 656-3024 


(901) 725-8877 
(615) 322-2775 


(512) 495-4500 


(409) 845-3826 
(214) 670-1468 


. (713) 527-8101 Ext.2587 


(801) 581-8394 


(804) 367-1104 
++ (206) 543-0740 
(304) 293-2510 


(608) 262-6845 
(414) 278-3247 
Not Yet Operational 





PATENT EXAMINING CORPS 


BRUCE LEHMAN, Commissioner 
STEPHEN G. KUNIN, Acting Assistant Commissioner 
STEPHEN G. KUNIN, Deputy Assistant Commissioner 


Phone Number 
PATENT EXAMINING GROUPS Area Code 703 


CHEMICAL EXAMINING GROUPS 


GENERAL METALLURGICAL, INORGANIC, PETROLEUM AND 

ELECTRICAL CHEMISTRY, AND ENGINEERING, GROUP 1100 — 

EDWARD E. KUBASIEWICZ, Director 3/27/93 
ORGANIC CHEMISTRY, GROUP 1200 — JOHN F. TERAPANE, JR., Director 308-1235 1/21/93 
SPECIALIZED CHEMICAL INDUSTRIES AND CHEMICAL ENGINEERING, - 

GROUP 1300 —RICHARD V. FISHER, Director 308-0651 11/20/92 
HIGH POLYMER CHEMISTRY, PLASTICS, COATING, PHOTOGRAPHY, 

STOCK MATERIALS AND COMPOSITIONS, GROUP 1500 — J. 0. THOMAS, Director 308-2351 11/20/92 
BIOTECHNOLOGY, GROUP 1800 — BARRY S. RICHMAN, Director 308-0196 6/27/93 


ELECTRICAL EXAMINING GROUPS 


INDUSTRIAL ELECTRONICS, PHYSICS AND RELATED ELEMENTS, 

GROUP 2100 — D. G. KELLY, Director 308-1782 9/01/92 
SPECIAL LAWS ADMINISTRATION, GROUP 2200 — ROBERT E. GARRETT, Director 308-0511 8/14/92 
COMPUTER SYSTEMS AND COMPUTER APPLICATION, GROUP 2300 — 

GERALD GOLDBERG, Director 3/30/92 
PACKAGES, CLEANING, TEXTILES AND GEOMETRICAL INSTRUMENTS 

GROUP 2400 — CARLTON CROYLE, Director 308-0771 7/29/92 
ELECTRONIC AND OPTICAL SYSTEMS AND DEVICES, GROUP 2500 — 

JOSEPH J. ROLLA, Director 308-0956 7124193 
COMMUNICATIONS, MEASURING, TESTING AND LAMP/DISCHARGE GROUP, 

A a a ORIN, CRONE 055 cSacsesnescesecoessconeosscnsnosesesscnnssen assnsersodscsdivescsessascesesensecsiccese 305-4700 8/08/92 
DESIGN, GROUP 2900 — ROBERT E. GARRETT, Director 308-0511 11/03/91 


MECHANICAL EXAMINING GROUPS 
HANDLING AND TRANSPORTATION MEDIA, GROUP 3100 — F. R. SCHMIDT, 


308-1113 2/08/93 

MATERIAL SHAPING, ARTICLE MANUFACTURING AND TOOLS, 

GROUP 3200 — N. GODICI, Director 308-1148 11/06/92 
MECHANICAL TECHNOLOGIES AND HUSBANDRY PERSONAL 

TREATMENT INFORMATION, GROUP 3300 — J. J. LOVE, Director 308-0858 12/29/92 
SOLAR, HEAT, POWER, AND FLUID ENGINEERING DEVICES, 

GROUP 3400 — JOHN KITTLE, Director 308-0861 9/06/92 
GENERAL CONSTRUCTION, PETROLEUM AND MINING ENGINEERING, 

GROUP 3500 — A.L. SMITH, Director 308-1021 5/13/93 


*A communication from the examiner should have been received in most applications filed prior to this date. 


Expiration of Patents: The patents within the range of numbers indicated below expire during March 1994 except those which may have had their 
terms curtailed by disclaimer under the provisions of 35 U.S.C. 253. Other patents, issued after the dates of the range of numbers indicated below, 
may have expired before the full term of 17 years for the same reasons, or have lapsed under the provisions of 35 U.S.C. 151 

Numbers 4,009,494 to 4,015,293 inclusive 
Plant Patents 4,019 to 4,031 
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TRADEMARK OPERATION 


Bruce Lehman, Commissioner 
Robert M. Anderson, Acting Assistant Commissioner 
Robert M. Anderson, Deputy Assistant Commissioner 
David E. Bucher, Director, Trademark Examining Operation 
Condition of Trademark Applications as of March 1, 1994 


Oldest Date 


Amend- 
Law Office ment Filed 


Law Office 3—Kathryn A. Dobbs, Managing Attorney, (703) 308-9103 

Scientific Equipment, Furniture, Houseware and Glass—Int. Classes 

9, 20, 21 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/15/93 01/13/94 
Law Office 4—Sharon Marsh, Managing Attorney, (703) 308-9104 

Scientific Equipment. Furniture, Houseware and Glass—Int. Classes 

9, 20, 21 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/20/93 11/03/93 
Law Office S—Mary Sparrow, Managing Attorney, (703) 308-9105 

Cosmetics, Cleaning Preparations, Paper Products and Toys—Int. 

Classes 3, 16, 28 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/22/93 11/12/93 
Law Office 6—Myra Kurzbard, Managing Attorney, (703) 308-9106 

Scientific Equipment, Furniture, Houseware and Glass—int. Classes 

9, 20, 21 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 12/20/93 10/20/93 
Law Office 7—David Shallant, Managing Attorney, (703) 308-9107 

Lubricants, Fuels, Industrial Equipment & Materials—Int. Classes 

4, 6, 11, 14, 19 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/04/93 11/12/93 
Law Office 8—Thomas Lamone, Managing Attorney, (703) 308-9108 

Cosmetics, Cleaning Preparations, Paper Products & Toys—Int. 

Classes 3, 16, 28 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/05/93 01/26/94 
Law Office 9—Sidney Moskowitz, Managing Attorney, (703) 308-9109 

Lubricants, Industrial Equipment, Materials & Musical Instruments- 

Int. Classes 4, 6, 7, 8, 12, 13, 15, 16, 17, 18, 19, Services—Int. Classes 35, 

36, 37, 38, 39, 40, 41, 42 9/03/93 
Law Office 10—Jean Logan, Managing Attorney, (703) 308-9110 

Cordage, Fibers, Yarns, Threads, Fabrics, Clothing & Floor Covering- 

Int. Classes 22, 23, 24, 25, 26, 27 Services-Int. Classes 35, 36, 37, 38, 39, 40, 


01/01/94 


10/18/93 01/24/94 
Law Office-11—Thomas Howell, Managing Attorney, (703) 308-9111 


Paints, Pharmaceuticals & Medical Apparatus—Int. Classes 2, 5, 10 

Services—int. Classes 35, 36, 37, 38, 39, 40, 41, 42 11/03/93 09/13/93 
Law Office 12—Deborah Cohn, Managing Attorney, (703) 308-9112 

Cosmetics, Cleaning Preparations, Paper Products & Toys—Int. 

Classes 3, 16, 28 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/20/93 01/07/94 
Law Office 13—Craig Morris, Managing Attorney, (703) 308-9113 

Chemicals, Food, Beverages, Wines & Spirits—Int. Classes 1, 29, 30, 31, 32, : 

33 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 09/30/93 01/24/94 
Law Office 14—Ron Williams, Managing Attorney, (703) 308-9114 

Chemicals, Food, Beverages, Wines & Spirits—Int. Classes 1, 29, 30, 31, 32, 

33 Services—Int. Classes 35, 36, 37, 38, 39, 40, 41, 42 10/06/93 
Law Office 15—Paul Fahrenkopf, Managing Attorney, (703) 308-9115 

Rubber, Leather Goods & Clothing—17, 18, 25 Services—Int. Classes 

35, 36, 37, 38, 39, 40, 41, 42 10/21/93 
** Collective Marks—Class 200 
** Certification Marks—Classes A & B 
Office of Trademark Services—Jodi Rush, Director (703) 308-9000 
Post Registration Section—Jacqueline Cole, Managing Attorney, 

(703) 308-9500 

Affidavits Under Sections 8 & 15 (All Classes) 10/06/93 

Renewals (All Classes) ais 12/06/93 

Section 12(C) Publications (All Classes) 


01/07/94 


09/07/93 


. ** Assigned to each law office 


2. Applicants with inquiries concerning the status of their applications and a touch tone telephone should call (703) 305-8747 from 6:30 A.M. to 
Midnight EST, Monday thru Friday. This automated voice system will provide the current status of your application. Applicants are urged not 
to file unnecessary inquires concerning the status of their applications. See Section 411 of the Trademark Manual of Examining Procedure. 

. * These dates identify the oldest unassigned new case in each law office. All cases with earlier dates have either been examined and made the 
subject of an action or are currently being worked on by the assigned examiner. 
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Matter enclosed in heavy brackets [ ] appears in the patent but forms no part of this reexamination specification; matter printed in italics indicates 
additions made by reexamination. 


B1 4,016,750 (2264th) 
ULTRASONIC IMAGING METHOD AND APPARATUS 
Philip S. Green, Atherton, Calif., assignor to Stanford Research 
Institute, Menlo Park, Calif. 

Reexamination Request Nos. 90/002,917, Dec. 16, 1992 and 
90/002,936, Jan. 26, 1993 and 90/002,959, Jan. 29, 1993 and 
90/003,133, Jul. 20, 1993. 

Reexamination Certificate for Patent No. 4,016,750, issued Apr. 
12, 1977, Ser. No. 629,594, Nov. 6, 1975. 

Int. Cl.5 GOIN 29/00 

U.S. Cl. 73—629 
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AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 17 and 18 is confirmed. 


Claims 1, 3, 5, 9-16 and 20 are determined to be patentable 
as amended. 


Claims 2, 4, 6-8 and 19, dependent on an amended claim, are 
determined to be patentable. 


1. In an ultrasonic system for the examination of the interior 
of objects, [such as body parts, ] the combination comprising, 

means for insonification of an object under examination with 
a broadband ultrasonic wave signal, 

means for receiving echo signals from discontinuities over a 
range of depths within the insonified object and for con- 
verting the same to electrical signals, 

means for filtering said electrical signals by bandpass filter 
means having a continuously variable, unitary, passband, 
and 

means for compensating for depth dependent changes in the 
spectral distribution of the echo signals by time varying 
said unitary passband of the bandpass filter means in ac- 
cordance with the depth of the discontinuity from which 
the echo signal is reflected while receiving the echo sig- 
nals. 


B1 4,413,630 (2257th) 

SECTOR SCANNER DISPLAY AND RECORDING 
SYSTEM FOR ULTRASONIC DIAGNOSIS 
Weston A. Anderson; Lloyd D. Clark, both of Palo Alto, and 
William L. Beaver, Los Altos Hills, all of Calif., assignors to 

Diasonics Delaware, Inc. 

Reexamination Request No. 90/002,716, May 4, 1992. 
Reexamination Certificate for Patent No. 4,413,630, issued Nov. 
8, 1983, Ser. No. 239,251, Mar. 2, 1981. 

Division of Ser. No. 914,323, Jun. 12, 1978, Pat. No. 4,274,422, 
which is a continuation of Ser. No. 673,500, Apr. 5, 1976, 
abandoned 
Int. Cl.5 A61B 8/00 


Conrad 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 1-2 and 7-8 is confirmed. 
Claims 3-6, 9-11, 13 and 15-17 are cancelled. 


Claims 12 and 14 are determined to be patentable as 
amended. 


New claim 18 is added and determined to be patentable. 


1. An ultrasonic system of the type utilized in patient cardio 

and cardiovascular diagnosis comprising: 

first means including a multi-element transducer for generat- 
ing and displaying a fan shaped two-dimensional real-time 
operator-viewable image of a patient region being exam- 
ined from ultrasonic energy directed into said patient by 
said transducer and reflected out of said region into said 
transducer, whereby said two dimensional real-time image 
is generated by said first means; 

ECG recording means operatively associated with said first 
means, and adapted for connection to said patient being 
examined, for generating an ECG output from said pa- 
tient; 

means for displaying in real time said ECG output simulta- 
neously with said fan shaped two-dimensional operator 
viewable image of said patient region being examined on 
an operator viewable display; and 

means responsive to said means for generating said image, 
for effecting simultaneously with said fan shaped real time 
two-dimensional image and said ECG output, a TM re- 
cording corresponding to a preselected region of said fan 
shaped real time two-dimensional image viewable during 
patient examination. 
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B1 4,565,647 (2258th) 
FOAMING SURFACTANT COMPOSITIONS 
Ramon A. Llenado, West Chester, Ohio, assignor to The Procter 
& Gamble Company, Cincinnati, Ohio 
Reexamination Request Nos. 90/002,719, May 7, 1992 and 
90/002,945, Feb. 1, 1993. 
Reexamination Certificate for Patent No. 4,565,647, issued Jul. 
12, 1982, Ser. No. 395,751, Jan. 21, 1986. 
Int. Cl.5 BOIF 17/02, 17/12, 17/56; BO1J 13/00 
US. Cl. 252—354 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


Claims 1-9 and 10 are cancelled. 


New claims 11-22 and 23 are added and determined to be 
patentable. 


B1 4,843,399 (2259th) 
PORTABLE NAVIGATIONAL COMMUNICATIONS 
TRANSCEIVER 
Robert A. Bongiorno, Glenside, and John F. Smith, Warminster, 
both of Pa., assignors to Narco Avionics, Inc., Fort Washington, 
Pa. 

Reexamination Request No. 90/002,857, Oct. 13, 1992. 
Reexamination Certificate for Patent No. 4,843,399, issued Jun. 
27, 1989, Ser. No. 892,065, Jul. 30, 1986. 

Int. Cl.5 GO1S 1/44 

US. Cl. 342—404 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 1-16 is confirmed. 


1. A navigational communications transceiver for providing 
radio communication, bearing information and a localizer 
signal indicator, comprising: 

antenna connection; 

a radio receiver circuit connected to said antenna connec- 

tion; 

an audio amplifier circuit connected to said radio receiver 

circuit; 

a speaker connected to said audio amplifier circuit; 

a RF phase lock loop circuit connected to said radio receiver 

circuit; 

a microprocessor connected to said phase lock loop circuit 

and to said radio receiver circuit; 

a display connected to said microprocessor; 

a keyboard connected to said microprocessor; 

a radio transmitter circuit connected to said microprocessor; 

a microphone connected to said radio transmitter circuit; 

an output amplifier circuit connected to the output of said 

radio transmitter circuit, the output of said output ampli- 
fier circuit being connected to said antenna connection; 

a VOR phase lock loop circuit connected between said radio 

receiver and said microprocessor; and 

a programmable memory connected to said microprocessor 

and containing instructions: 

wherein said memory and the instructions thereof operate in 

conjunction with said microprocessor to calculate bearing 
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information and to provide the bearing decoder function 
whereby the phase difference between two signals estab- 
lishes an electronic counter period wherein pulses re- 
ceived are counted and converted into bearing informa- 
tion by said microprocessor under stored program instruc- 
tions, this calculation, being performed entirely within the 
microprocessor and memory structure. 


B1 5,030,259 (2260th) 
PORTABLE VACUUM CLEANING SYSTEM 
Earl R. Bryant; Jerry W. Richards, both of Birmingham; James 
N. Carnathan, Heuytown; William M. Franklin, Birmingham; 
Earnest N. Hutcheson, Birmingham, and Elie A. Boukhier, 
Birmingham, all of Ala., assignors to Guzzler Manufacturing, 
Inc., Birmingham, Ala, 

Reexamination Request No. 90/002,915, Dec. 16, 1992. 
Reexamination Certificate for Patent No. 5,030,259, issued Jul. 
9, 1991, Ser. No. 452,118, Dec. 18, 1989. 

Int. Cl.5 A47L 5/00; BO1D 50/00 

U.S. Cl. 55—302 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 1-16, and 23-33 is confirmed. 
Claim 21 is cancelled. 


Claims 17 and 18 are determined to be patentable as 
amended. 


Claims 19, 20, and 22, dependent on an amended claim, are 
determined to be patentable. 


New claims 34-41 and added and determined to be patent- 
able. 


17. A portable vacuum cleaning system for separating parti- 

cles from a particle-laden airstream, said system comprising: 

a portable frame having a longitudinal axis; 

a large collection tank mounted on said portable frame for 
collecting and transporting particies separated from the air- 
stream; 

a filter bag house mounted on said portable frame; 

a cyclone particle separator mounted on said portable frame 
with said particle separator [means] having a lower 
portion, an air stream inlet, and an airstream outlet; 

blower means for urging an airstream to pass through said 
bag house and said collection tank and sequentially through 
said airstream inlet, through said particle separator 
[means] and to exit through said airstream outlet; 

the improvement therein comprising: 

movable support means for supporting said particle separa- 
tor and moving [it] said particle separator independently 
with respect to said collection tank and said filter bag house 
between a first position adjacent said portable frame longi- 
tudinal axis and a second position located further laterally 
of said longitudinal axis; [and] 

a conduit for connection at one of its ends to said air stream inlet 
of said particle separator and with its other end movable for 
receiving particles from about said system; and 

particle release means mounted to said lower portion of said 
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particle separator for releasing accumulated particles from 
said particle separator when said particle separator is in 
said second position to facilitate discharge of particles col- 
lected in the particle separator. 


B1 5,040,715 (2261st) 

APPARATUS AND METHOD FOR PLACING STAPLES 
IN LAPAROSCOPIC OR ENDOSCOPIC PROCEDURES 
David T. Green, Westport; Henry Bolanos, East Norwalk; Dan- 
iel E. Alesi, New Fairfield; Keith Ratcliff, Sandy Hook, and 
Charles R. Sherts, Southport, all of Conn., assignors to United 

States Surgical Corporation, Norwalk, Conn. 

Reexamination Request No. 90/003,014, Apr. 5, 1993. 
Reexamination Certificate for Patent No. 5,040,715, issued Aug. 
20, 1991, Ser. No. 358,646, May 26, 1989. 

Int. Cl.° A61B 17/072 

U.S. Cl. 227—176 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


Claims 1, 2, 3, 4, 6, 8, 9, 10, 11, 12, 13, 16, 17, 18, 20, 22, 27, 
28, 29, 30, 31, 32, 33, 34, 36, 39, and 40 are determined to be 
patentable as amended. 

Claims 5, 7, 14, 15, 19, 21, 23, 24, 25, 26, 35, 37 and 38, 
dependent on an amended claim, are determined to be patent- 
able. 


1. A surgical apparatus for driving surgical fasteners into 

body tissue comprising: 

a) a frame; 

b) an endoscopic portion defining a longitudinal axis and 
extending distally from said frame, said endoscopic por- 
tion including: 

i) an elongated housing having a distal member for mounting 
a cartridge assembly, said cartridge assembly including a 
plurality of surgical fasteners slidably mounted therein, 
and having a tissue engaging surface; 

ii) an anvil member having a fastener forming surface, and a 
proximal end mounted to said elongated housing such that 
said anvil member is movable between an open position 
and a closed position wherein said fastener forming sur- 
face is in close cooperative alignment with said tissue 
engaging surface of said cartridge assembly; 

iii) means for moving said anvil member between said open 
position and said closed position comprising: 

a) a tubular collar disposed around at least a portion of said 
housing and said anvil member, said tubular collar having 
a distal camming edge [and being movable] which moves 
between a first position in which said camming edge is 
located proximally to the proximal end of said anvil mem- 
ber, and a second position in which said camming edge is 
located distally to the proximal end of said anvil member, 
said tubular collar [cooperating with] engaging said anvil 
member such that when said collar is moved from said 
first position to said second position, said anvil member is 
urged to said closed position; and, 

b) means for moving said collar between said first position 
and said second position; [and,] 

iv) means for ejecting said surgical fasteners from said car- 
tridge assembly, whereby said fasteners engage said fas- 
tener forming surface[.] ; and 

v) means which translates with respect to said elongated housing 
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independent of said tubular collar for actuating said ejecting 
means. 


B1 5,085,332 (2262nd) 
CLOSURE ASSEMBLY 
William A. Gettig, and Larry E. Shook, both of Millheim, Pa., 
assignors to Gettig Technologies Incorporated, Spring Mills, 
Pa, 

Reexamination Request No. 90/002,946, Jan. 25, 1993. 
Reexamination Certificate for Patent No. 5,085,332, issued Feb. 
4, 1992, Ser. No. 683,814, Apr. 11, 1991. 

Int. Cl.5 B65D 41/62 

US. Cl. 215—249 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 5, 8 and 10 is confirmed. 
Claims 1-4, 6, 7, 9 and 11 are cancelled. 


5. A closure assembly according to claim 1 including, an 
annular ring depending from said cap top wall, an upwardly 
facing circular slot within said stopper rim, and 

said annular ring disposed within said circular slot. 


B1 5,147,300 (2263rd) 
BALLOON CATHETER INFLATION DEVICE 
David B. Robinson, Chanhassen; Daniel O. Adams, Blaine; 
William H. Penny, St. Anthony, and Gerald G. Voegele, St. 
Bonifacius, all of Minn., assignors to SciMed Life Systems, 
Inc., Minneapolis, Minn. 

Reexamination Request No. 90/002,951, Feb. 10, 1993. 
Reexamination Certificate for Patent No. 5,147,300, issued Sep. 
15, 1992, Ser. No. 482,828, Feb. 21, 1990. 

Int. Cl.5 A61M 79/00 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 22-28 is confirmed. 


Claims 1, 11, 29, 32, 40 and 41 are determined to be patent- 
able as amended. 


Claims 2-10, 12-21, 30-31, 33-39, dependent on an amended 
claim, are determined to be patentable. 
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1. A pressure controller for use with a balloon-type angio- 

plasty catheter, the pressure controller comprising: 

a housing; 

a syringe body mounted in the housing, with the syringe 
body having an open proximal end and a distal end in fluid 
communication with an angioplasty catheter; 

a syringe plunger having a distal portion longitudinally and 
sealably received within the open proximal end of the 
syringe body and a proximal end extending out of the 
housing, with the plunger being movable longitudinally 
relative to the syringe body for pressurizing the syringe 
body and angioplasty catheter connected thereto; 
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a pressure measurement gauge in fluid communication with 
the syringe body; and 

a plunger lock assembly mounted in the housing for selec- 
tively limiting longitudinal movement of the syringe 
plunger, the lock assembly including: 

a latch movable only laterally between a first position 
engaged with the plunger and a second position spaced 
from the plunger; 

a longitudinally movable control button on the housing 
for moving the latch between the first position and the 
second position; and 

a linkage assembly connecting the control button to the 
latch for coupled movement therebetween. 
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A statutory invention registration is not a patent. It has the defensive attributes of a patent but does not have the enforceable attributes of a patent. 
No article or advertisement or the like may use the term patent, or any term suggestive of a patent, when referring to a statutory invention 
registration. For more specific information on the rights associated with a statutory invention registration see 35 U.S.C. 157. 


H1296 
OPTICAL SWITCHING DEVICE AND PARALLEL 
PROCESSING ARCHITECTURE 

Joseph H. Simmons, Gainesville, Fla., and Henry D. Dardy, 

Upper Marlboro, Md., assignors to United States of America, 

Washington, D.C. 

Filed Apr. 30, 1992, Ser. No. 878,182 
Int. Cl.5 GO2F 3/00 


US. Cl. 385—16 7 Claims 


4. Optical switch apparatus for providing storage or time 

delay transmission of an optical data signal comprising: 

a plurality of optical devices each comprising a light-respon- 
sive element having multiple faces, and being further 
configured to have first and second portions possessing 
substantially equal light sensitive non-linearly variable 
refractive indices, such that each portion switches from a 
first value to a second substantially different value in 
response to transversely propagated light signals within 
the portion having a total intensity equal to or greater than 
a threshold intensity; two of said faces respectively consti- 
tuting a data signal input face and a first data signal output 
face for said first portion; said first and second portions 
being arranged to form an interface extending obliquely 
with respect to said data signal input face and said first 
data signal output face, such that a data signal having an 
intensity at least equal to said threshold intensity which is 
applied to the data signal input face of one of said optical 
devices will be reflected from the associated interface of 
the switch and outputted from the associated first data 
signal output face; 

said plurality of optical devices being arranged to form a 
continuous loop data signal path whereby a data signal 
output from the first data output face of each optical 
device is received by the data signal input face of the next 
optical device in succession; and 

at least one of said optical devices having a program signal 
input face and a second data signal output face, opposite 
said data signal input face, forming a part of the second 
portion thereof, such that a program signal having an 
intensity at least equal to said threshold intensity applied 
to said program signal input face causes a data signal 
applied to the associated data signal input face of said at 
least one of said optical devices to pass through the switch 
without substantial reflection at the associated interface 
thereof and to exit from the associated second data output 
signal face, rather than continuing to follow said continu- 
ous loop data signal path. 


H1297 
DETECTION DEVICE FOR HAZARDOUS MATERIALS 


Judy K. Partin, and Alan E. Grey, both of Idaho Falls, Id., 


assignors to The United States of America as represented by 
the Department of Energy, Washington, D.C. 
Filed Apr. 4, 1990, Ser. No. 504,218 
Int. Cl1.5 GOIN 21/00 


US. Cl. 422—82.05 


1. A hydrazine detection device comprising: 

a. a power supply interconnected to a light source; 

b. sensor means interconnected with the light source and 
having an optical fiber coated with a material comprising 
polyethylene oxide and 4-nitrobenzaldehyde capable of 
reacting to the presence of hydrazine; 

c. light detecting means; and 

d. alarm means to indicate a change in light transmitted by 
the optical fiber responsive to the presence of a predeter- 
mined level of hydrazine. 


H1298 
FIBROUS SUPERABSORBENT CORE HAVING 
INTEGRALLY ATTACHED HYDROPHOBIC FACING 
LAYER 

Nicholas A. Ahr, and David M. Ooten, both of 6100 Center Hill 

Rd., Cincinnati, Ohio.45224 
Continuation of Ser. No. 608,083, Nov. 1, 1990, abandoned. This 

application Jun. 4, 1992, Ser. No. 893,963 
Int. Cl.5 DO4H 1/04 

U.S. Cl. 428—296 6 Claims 

1. A disposable absorbent pad for the absorption of vaginal 
discharges comprising a fibrous superabsorbent core, an inte- 
grally attached hydrophobic facing layer and an integrally 
attached impervious backsheet, wherein the hydrophobic 
facing layer consists of essentially synthetic hydrophobic ther- 
moplastic fibers, the absorbent core comprises from about 5% 
to about 95% of superabsorbent fibers and from about 5% to 
about 95% of synthetic thermoplastic fibers, and the impervi- 
ous backsheet is formed by heat fusing a web consisting essen- 
tially of heat fusible fibers. 


H1299 
ACID PAINT REMOVER 

Harry R. Charles, Mt. Clemens, Mich., assignor to PPG Indus- 

tries, Inc., Pittsburgh, Pa. 

Filed Mar. 25, 1991, Ser. No. 673,994 
Int. Cl.5 GO3C 5/00 

US. Cl, 430—331 13 Claims 

1. An aqueous acidic developing solution for a photoresist 
comprising an acid or mixture of acids each having from about 


5 
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1 to 8 carbon atoms, in an effective combination with a solubi- 
lizing solvent for the photoresist. 


H1300 
SILVER HALIDE LIGHT SENSITIVE COLOR 
PHOTOGRAPHIC MATERIAL 

Toshiya Kondou, Hino; Toshihiko Yagi, Shiroyama; Hiroyuki 

Hoshino, Hino, and Katsuhiko Heki, Hachioji, all of Japan, 

assignors to Konica Corporation, Tokyo, Japan 
Continuation of Ser. No. 577,745, Sep. 5, 1990, abandoned. This 

application Mar. 16, 1992, Ser. No. 851,280 
Claims priority, application Japan, Sep. 6, 1989, 1-232369 
Int. Cl.5 GO3C 1/035 

US. Cl. 430—567 17 Claims 

1. A silver halide light-sensitive color photographic material 
comprising a support and provided thereon at least one silver 
halide emulsion layer, wherein at least one of the emulsion 
layers contains core/shell type tabular silver halide grains 
having hexagonal major faces wherein the ration of a major 
length to a minor length of the hexagonal major faces is 2 or 
less, comprising: 

a. a numerical ratio of monodispersed grains to all grains of 

70% or more; 
b. an average aspect ratio greater than 1 and less than 5; and 
c. a portion having a silver iodide content of 15.3 mol % or 
more in the core. 


H1301 
METHOD FOR CONTROLLING POLYMER SHRINKAGE 
Robert W. Lee; Cesar O. Castro, and Jennifer L. Engle, all of 
Houston, Tex., assignors te Shell Oil Company, Houston, 
Tex. 


Filed Apr. 29, 1992, Ser. No. 875,498 
Int. Cl.5 CO8K 5/15 


US. Cl. 524—108 6 Claims 

1. A method for controlling the shrinkage of parts formed 
from nucleated semi-crystalline polyolefins comprising adding 
from about 0.0001 to 5 weight percent of at least one nucleant 
to said semicrystalline polyolefin during processing. 


H1302 
POLYKETONE POLYMER BLENDS 

Eric R. George, Houston, Tex., assignor to Shell Oil Company, 

Houston, Tex. 

Filed Oct. 15, 1991, Ser. No. 775,388 
Int. Cl.5 CO8G 67/02; CO8L 23/16 

US. Cl. 525—185 20 Claims 

1. A polymer composition comprising a major proportion of 
a linear alternating polyketone polymer and a lesser proportion 
of an ethylene/propylene/non-conjugated diene terpolymer. 
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H1303 
REMOVAL OF NICKEL CATALYST FROM POLYMER 
SOLUTIONS BY WATER ADDITION AND 
CENTRIFUGATION 
James H. Miller, Katy; Zaida Diaz, and Carma J. Gibler, both 
of Houston, all of Tex., assignors to Shell Oil Company, 
Houston, Tex. 
Filed May 24, 1990, Ser. No. 527,970 
Int. Cl.5 CO8F 6/08 
U.S. Cl, 528—495 13 Claims 
1. A process to remove a Group VIII metal hydrogenation 
catalyst residue from a hydrogenated conjugated diolefin poly- 
mer solution comprising the steps of: 

a) contacting the polymer solution with from about 2 to 
about 50 parts by weight of water based on 100 parts by 
weight of the polymer, said water ha ving a PH of be- 
tween about 5 and about 9 and containing less than about 
t 0.3% by weight of solutes based on 100 parts by weight 
of water; 

b) separating the polymer solution from he catalyst residue 
by centrifugation with a centrifugal force such that the 
centrifugal force times the time of centrifugation divided 
by the viscosity of the polymer solution at centrifugation 
temperature equals or exceeds about 50 G-minutes/cp; 
and 

c) recovering a polymer solution comprising less than 10 
ppm by weight, based on the polymer, of the Group VIII 
metals. 


H1304 
SYNTHESIS OF 
5,7-DIAMINO-4,6-DINITROBENZOFUROXAN 
William P. Norris; David J. Vanderah, and Michael P. Kramer, 
all of Ridgecrest, Calif., assignors to The United States of 
America as represented by the Secretary of the Navy, Wash- 
ington, D.C. 
Division of Ser. No. 519,625, May 7, 1990, Pat. No. H001078. 
This application May 11, 1992, Ser. No. 880,854 
Int. Cl.5 CO7D 271/12 
USS. Cl. 548—126 11 Claims 
1. A method of synthesizing 5,7-diamino-4,6-dinitroben- 
zofuroxan comprising the steps of: 
aminating 7-amino-4,6-dinitrobenzofuroxan with a salt of 
hydroxylamine in the presence of a Group | metal hy- 
droxide in a concentration from 0.5 N to 5 N to form a salt: 
acidifying the salt with a strong acid to precipitate 5,7- 
diamino-4,6-dinitrobenzofuroxan as a fine powder; and, 
extracting the fine powder with solvent and recrystallizing 
the powder to form crystals having a size above | m. 


H1295 
FISHERMAN’S PLIERS 
Gerald E. Kingsley, P.O. Box 158, Lebanon, Oreg. 97355 
Filed Feb. 26, 1993, Ser. No. 9,541 
U.S. Cl. D8—52 
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Matter enclosed in heavy brackets [ ] appears in the original patent but forms no part of this reissue specification; matter printed in italics 
indicates additions made by reissue. 


Re. 34,573 
LIQUID-CUSHIONED OUTERWEAR 

Nathaniel Calvert, Rochester, Minn., assignor to InMotion, Inc., 
Minneapolis, Minn. 

Original No. 4,945,571, dated Aug. 7, 1990, Ser. No. 249,334, 
Sep. 26, 1988. Application for reissue Jul. 31, 1992, Ser. No. 
924,337 

Int. Cl.5 A41D 1/08, 19/00 

U.S. Cl. 2—2 


11. A cushion for a clothing article comprising: 

(a) first and second liquid impermeable layers [heat] sealed 
to one another and filled with a viscous liquid to define at 
least one liquid-filled chamber said chamber including at 
least one island whereat said first and second layers 
contact one another and include a vent hole; 

(b) a moisture absorbent layer; 

(c) a wicking layer; and 

(d) wherein said wicking layer is secured interiorly to said 
clothing article in covering relation to said liquid-filled 
chamber and said moisture absorbent layer, whereby 
moisture is transmitted via said wicking layer and said 
vent hole to said moisture absorbent layer and an outer 
surface of the clothing article for evaporation. 


Re. 34,574 
ACCELERATOR CONTROL APPARATUS 

William J. Imoehl, Williamsburg, Va., assignor to Siemens 
Automotive L.P., Auburn Hills, Mich. 

Original No. 4,869,220, dated Sep. 26, 1989, Ser. No. 157,766, 
Feb. 18, 1988. Application for reissue Sep. 10, 1991, Ser. No. 
758,983 

Int. Cl.5 F22B 37/50 

USS. Cl, 123—399 18 Claims 
9. In an accelerator pedal control apparatus that remotely 

controls a motor that powers an automotive vehicle via electrical 

signals wherein the apparatus comprises a housing mounted on the 
vehicle, a shaft journaled on the housing for rotary motion, a foot 
pedal for imparting rotary motion to the shaft, at least one spring 
causing the shaft to be rotary biased toward a first position corre- 
sponding to the absence of foot actuation of the pedal, and an 
electrical sensor that is operated by the rotary motion of the shaft 
to positions away from said first position to signal the amount of 
rotary motion imparted to the shaft away from said first position 
by the pedal, the improvement which comprises a friction mecha- 


nism that acts on the shaft to dampen rotary motion of the shaft, 
said friction mechanism including a member that rotates with said 
shaft and has a planar surface that both faces axially of said shaft 
and also faces a planar surface of said apparatus that does not 


rotate with said shaft, and resilient means for imparting to said 
member in a direction axial of said shaft a force that urges said 
surfaces together, one of said surfaces being a friction surface, 
thereby developing a desired damping characteristic. 


Re. 34,575 
ELECTROSTATIC ION ACCELERATOR 

Robert E. Klinkowstein, Winchester, and Ruth Shefer, Newton, 
both of Mass., assignors to Science Reseach Corporation, 
Somerville, Mass. 

Original No. 4,812,775, dated Mar. 14, 1989, Ser. No. 72,883, 
Jul. 20, 1987. Continuation-in-part of Ser. No. 857,765, Apr. 
30, 1986, abandoned. Application for reissue Jan. 18, 1991, 
Ser. No. 643,855 

Int. Cl.5 HOSH 1/03 


USS. Cl. 328—233 20 Claims 
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8. Apparatus for producing [medically active] clinically 
significant quantities of radioisotopes by bombarding targets 
maintained at substantially ground potential with accelerated 
ions, said apparatus comprising 

a negative ion source adapted for generating a [minimum] 

predetermined ion current [of approximately 0.2 milliam- 
peres], 

a high voltage terminal, 

a stripping cell located in said terminal, 

a first accelerating column connected between said ion 

source and said stripping cell, 

a second accelerating column connected between said strip- 

ping cell and said target, 
means connected to said first and said second accelerator 
columns for maintaining a high-vacuum therein, and 

means connected to said ion source and said terminal for 
supplying a positive potential of less than 2 MV to said 
terminal; 

said predetermined current being high enough so that a clini- 

cally significant isotope yield is produced at the final beam 
energy for the beam. 
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Re. 34,576 
CASTING OF STRUCTURAL WALLS 
Paul Camilleri, Bellevue Park, Australia, assignor to S.W.R. 
(Australia) Pty., Limited, Nerang, Australia 
Original No. 4,681,483, dated Jul. 21, 1987, Ser. No. 802,009, 
Nov. 12, 1985, Continuation of Ser. No. 381,900, Jul. 19, 1989, 
abandoned. Application for reissue Nov. 13, 1991, Ser. No. 
794,362 
Claims priority, application Australia, Mar. 13, 1984, PG4019 
Int. Cl.5 E02D 5/20 
11 Claims 


1. A method for the continuous casting of a structural con- 
crete wall including the steps of: 

mounting a work head on the distal end of an extendible 
boom mounted on the chassis of a moving vehicle, said 
work head being mounted for [movement about] rota- 
tion in three axes relative to the boom, 

providing an excavator mounted on said work head, 

[excavating] operating said excavator to commence a trench 
{using an excavator mounted on said work head] by 
digging substantially vertically downward to one side of the 
chassis, 

further operating said excavator to excavate said trench, 

temporarily supporting the sides of the trench with moving 
formwork immediately following the excavator, 

pumping concrete under pressure into the formwork to fill 
the trench and stabilize the sides of the trench, and 

allowing the concrete to set to form the structural wall. 


Re. 34,577 
EXERCISE APPARATUS 

Theodore G. Habing, Long Beach, and Norman M. Richards, 
Orange, both of Calif., assignors to Pacific Fitness Corpora- 
tion, Cypress, Calif. 

Original No. 4,844,456, dated Jul. 4, 1989, Ser. No. 96,854, Sep. 
14, 1987. Application for reissue Jun. 22, 1992, Ser. No. 
901,819 

Int. Cl.5 A63B 21/00 


USS. Cl. 482—138 7 Claims 


4. Exercise apparatus for performing chest and shoulder 
press exercises comprising: 
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a frame, 

a seat member mounted on said frame having front and rear 
ends, 

a backrest at the rear end of said seat member, 

means mounted said backrest on said frame for adjustment 
between a generally upright position and a forwardly 
inclined position relative to said seat member, 

a press arm having a lower end situated forwardly of said 
backrest, an upper end pivotally mounted on said frame 
above said seat member for swinging of said lower arm 
end in the fore and aft direction of said seat member, and 
means on said lower arm end engagable by a user posi- 
tioned on said seat member and against said backrest for 
moving said press arm back and forth, 

an exercise member different from said press arm, 

means for resisting [said press arm] movement, of said press 
arm and said exercise member, 

cable means for selectively connecting said press arm and said 
exercise member to said resisting means, said cable means 
including a pulley selectively mounted on said frame in a first 
position offset to one side of said seat member to support said 
cable means in a position for attachment to said press arm, 
and a second position displaced laterally from said first 
Position to support said cable means in a position for attach- 
ment to said exercise member, and wherein: 

said backrest is adjustable to said upright position to perform 
a chest pressure exercise and to said inclined position to 
perform a shoulder press exercise. 


Re. 34,578 
DRUGS FOR TOPICAL APPLICATION OF SEX 
STEROIDS IN THE TREATMENT OF DRY EYE 
SYNDROME, AND METHODS OF PREPARATION AND 
APPLICATION 
Virginia Lubkin, One Blackstone Pl., New York, N.Y. 10471 
Original No. 5,041,434, dated Aug. 20, 1991, Ser. No. 520,077, 
May 7, 1990. Application for reissue Jul. 16, 1992, Ser. No. 
914,297 
Int. Cl.5 A61K 31/565, 31/57 
USS. Cl, 514—182 7 Claims 
1. The method of treating Dry Eye Syndrome in postmeno- 
pausal or oophorectomized [females] women which com- 
prises topically applying to the [lacrimal] ocular surface and 
conjunctival tissue to alleviate Dry Eye Syndrome in said [fe- 
males] women the drug comprising a water soluble ester of 17 
beta-Estradiol or its derivatives having a concentration of at 
least 0.1% weight percent dissolved or suspended in a vehicle. 


Re. 34,579 
METHOD OF TREATING DEPRESSION 

Donald A. Buyske, deceased, late of Lake Worth, Fla., and by 
Susan G. Buyske, administratrix, New York, N.Y., assignors 
to Somerset Pharmaceuticals, Inc., Tampa, Fla. 

Original No. 4,868,218, dated Sep. 19, 1989, Ser. No. 339,712, 
Apr. 18, 1989. Division of Ser. No. 86,795, Aug. 18, 1987, Pat. 
No. 4,861,800. Application for reissue Aug. 27, 1991, Ser. No. 
750,292 

Int. Cl.5 A61K 31/135 

US. Cl. 514—646 12 Claims 
7. A topical composition for the transdermal administration of 

L-deprenyl or a salt thereof, comprising a quality of L-deprenyl or 

a salt thereof as a sole therapeutically active agent effective upon 

transdermal migration into the bloodstream to inhibit monoamine 

oxidase B, in combination with at least one pharmaceutical carrier 
operable to permit transdermal absorption of L-deprenyl or a salt 
thereof. 
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Re. 34,580 


PROCESS FOR THE PREPARATION OF A STABLE 
MODIFICATION OF TORASEMIDE 

Fritz Topfmeier, Heidelberg, and Gustav Lettenbauer, Lamper- 

theim, both of Fed. Rep. of Germany, assignors to Boehringer 

Mannheim GmbH, Mannheim, Fed. Rep. of Germany 
Original No. 4,743,693, dated May 10, 1988, Ser. No. 895,355, 

Aug. 11, 1986. Application for reissue Dec. 3, 1992, Ser. No. 

985,053 

Claims priority, application Fed. Rep. of Germany, Aug. 17, 
1985, 3529529 

Int. Cl.5 CO7D 213/70, 213/74; A61K 31/44 

USS. Cl, 546—291 6 Claims 

1. A process for the preparation of torasemide in the pure 
modification I (monoclinic, space group P2/c, [metling point 
162° C.)] in prism form) from torasemide of modification II 
(monoclinic, space group P2/n, [melting point 169° C.)] in 
leaflet form) comprising stirring a suspension of torasemide of 
modification II in water with at least a catalytic amount of 
modification I, to rearrange the torasemide in modification IT 
into stable torasemide of modification I. 
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8,670 
ROSE PLANT ‘AUSPRIMA’ 

David C. H. Austin, Wolverhampton, England, assignor to David 

Austin Roses Limited, Wolverhampton, England 

Filed Sep. 30, 1992, Ser. No. 954,883 
Int. Cl.5 AOIH 5/00 

US. Cl. Pit.—1 1 Claim 

1. A new and distinct variety of shrub rose plant of the Rosa 
hybrida class, substantially as herein shown and described, 
characterized particularly as to novelty by the unique combi- 
nation of its compact bushy growth, deep pink flowers, very 
regular flat flowers, and its being very floriferous. 


8,671 
ROSE PLANT AUSGLISTEN 

David C. H. Austin, Albrighton, England, assignor to David 

Austin Roses Limited, Albrighton, Engiand 

Filed Sep. 30, 1992, Ser. No. 954,884 
Int. Cl.5 AOIH 5/00 

U.S. Cl. Pit.—1 1 Claim 

1. A new and distinct shrub rose plant of the Rosa hybrida 
class, substantially as herein shown and described, character- 
ized particularly as to novelty by the unique combination of its 
small flowers, repeat flowering very well, and very bushy 
growth. 


8,672 
HYBRID TEA ROSE PLANT NAMED EDITOR TOMMY 
CAIRNS 

Joseph F. Winchel, Harbor City, Calif., assignor to Coiner 

Nursery, La Verne, Calif. 

Filed Nov. 4, 1991, Ser. No. 787,418 
Int. Cl.5 AO1H 5/00 

U.S. Cl. Pit.—11 1 Claim 

1. A new and distinctive variety of rose plant of the hybrid 
tea class, substantially as herein shown and described. 


8,673 
APPLE TREE WALISER GALA 
H. Kent Waliser, Milton-Freewater, Oreg., assignor to H. K. 
Waliser, Milton-Freewater, Oreg. 
Filed Jan. 3, 1992, Ser. No. 816,656 
Int. Cl.5 AO1H 5/00 
USS. Cl. Pit.—34.1 1 Claim 
1. A new and distinct variety of apple tree which is a muta- 
tion of the Royal Gala (Tenroy cultivar, U.S. Plant Pat. No. 
4,121) substantially as herein shown and described, character- 
ized particularly by a bright red color interspired with small, 
fine, light red pinstripes which color pattern develops very 
early in the Gala season and completely covers the fruits. 


8,674 
APRICOT TREE NJA54 
Joseph C. Goffreda, Kendall Park, N.J., assignor to Rutgers 
University, New Brunswick, N.J. 
Filed Nov. 18, 1992, Ser. No. 978,430 
Int. Cl.5 AO1H 5/00 
U.S. Cl. Pit.—39 1 Claim 
1. A new and distinct apricot tree cultivar, substantially as 
herein shown and described, characterized particularly as to 
novelty by the moderately vigorous, upright growth habit of 
the tree, on peach rootstock, excellent dessert and canning 
quality of the fruit which matures early, and is globose, slightly 
compressed in shape. 


8,675 
WHITE DOGWOOD TSUKUBA-NO-MINE 

Nobuo Yamashita, 930-1, Fujimagari, Oyama-machi, Sunto-gun, 

Shizuoka; Hisao Ishikawa, 3451, Kamiyamakawa, Oaza, 

Yuki-shi, Ibaragi, and Toshihiro Hagiwara, 334, Kaminoda, 

Oaza, Urawa-shi, Saitama, all of Japan : 

Filed Jul. 27, 1992, Ser. No. 919,269 
Claims priority, application Japan, Aug. 1, 1991, 3-4659 
Int. Cl.5 AO1H 5/00 

US. Cl. Pit.—53.2 1 Claim 

1. A new and distinct variety of white dogwood plant sub- 
stantially as herein shown and described, characterized partic- 
ularly as to novelty by the unique combination of (1) upright 
growth habit with thin branches and high branching character- 
istics; (2) small leaves; (3) flowering in a period from early to 
late June, over approximately 20 days; (4) blossoms being 
yellowish white; and (5) blossoms having thin patulous of 
narrow substantially lanceolate-shape of approximately 0.9 to 
1.2 cm in width, and small diameter of approximately 6 to 7 
cm. 


8,676 
PINK DOGWOOD “BENIFUJI” 

Nobuo Yamashita, 930-1, Fujimagari, Oyama-machi, Sunto-gun, 
Shizuoka; Hisao Ishikawa, 3451, Kamiyamakawa, Oaza, 
Yuki-shi, Ibaragi, and Toshihiro Hagiwara, 334, Kaminoda, 
Oaza, Urawa-shi, Saitama, all of Japan 

Filed Jul. 27, 1992, Ser. No. 920,618 
Claims priority, application Japan, Aug. 1, 1991, 4658 
Int. Cl.5 AOIH 5/00 

U.S. Cl. Pit. —53.2 1 Claim 
1. A new and distinct variety of pink dogwood plant sub- 

stantially as herein shown and described, characterized partic- 
ularly as to novelty by the unique combination of appearance 
of (1) a large number of branches and upright limb growth 
habit, (2) as tall as known variety “Miss Satomi”, (3) medium 
size leaves equivalent to wild varieties, (4) a flower diameter of 
approximately 8-9 cm, (5) the color of the flower being deep 
purplish pink and (6) distance between branches is small and 
hardly becomes unbalanced as a result of pruning. 
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GENERAL AND MECHANICAL 


5,299,323 
INTEGRAL ADJUSTMENT SYSTEM FOR GARMENTS 
Aaron Schaefer, 1415 N. Brand Blvd. No H., Glendale, Calif. 
91202, and James Ranney, 2900 Jolley Dr., Burbank, Calif. 
91504 
Continuation-in-part of Ser. No. 831,355, Feb. 5, 1992, Pat. No. 
5,208,920. This application Feb. 4, 1993, Ser. No. 13,303 
The portion of the term of this patent subsequent to May 11, 
2010, has been disclaimed. 
Int. Cl.5 A41D 1/00, 27/10 
22 Claims 


1. A garment adjustment mechanism for securing within a 
lined or partially lined garment for adjusting the length of a 
portion of the garment comprising: 

an elongated flexible member including a first end for con- 

nection to the garment near the position to be adjusted in 
length, a second end for connection to the lining of the 


garment at a position remote from the first end and gener- 
ally along a seam of the garment and having an intermedi- 
ate flexible portion extending a length of at least as great 
as the amount of adjustment sought for the garment; 

friction means comprising an elongated tube encircling said 
flexible member engaging the intermediate portion of the 
flexible member for restricting the movement of the flexi- 
ble member through the engagement of the friction means; 
and 

means for securing said elongated tube to said garment; 

whereby grasping the lining adjacent to said second end of 
said flexible means and pulling a length of said flexible 
means through said friction means changes the length of 
said flexible means on each side of said friction means and 
thereby to change the length of the garment portion con- 
nected to the first end of said flexible means. 


5,299,324 
RACE NUMBER BELT WITH RACE NUMBER 
ATTACHMENT SYSTEM 
Leonard C, Zinna, 1651 S. Juniper St. #20, Escondido, Calif. 
92025 
Filed Jul. 13, 1992, Ser. No. 912,303 
Int. Cl.5 A41F 9/00 
US. Cl. 2—312 1 Claim 
1. An elastic belt for attachment around a waist of a wearer 
comprised of an elongated elastic strip having two ends and a 
central portion wherein a male buckle component is attached 
at one end and a female buckle component is attached at the 
other end for attachment to said male buckle component; a 
length adjustment slide device on said elastic strip for waist 
size adjustment of the belt; and a race number indicator sign 
attachment means attached to said central portion consisting of 
two elongated elastic pieces of material having two opposite 
ends wherein one end is stitched to an outer surface of the 
central portion of said belt, wherein each elastic piece is of a 
width and length adapted to be fed through holes in a race 


number indicator sign in order to attach the sign to said belt 
and wherein said attachment means also includes a cord lock 
fastener on each elastic piece for encompassing said elastic 
pieces after said elastic pieces are threaded through the holes in 


the indicator sign and wherein the cord locks are adjustable 
along the length of the elastic pieces and thereby provide a 
secure attachment of various sizes of indicator signals to said 
belt. 


5,299,325 
BELT WITH POUCH AND SLITS FOR RETAINING A 
SCARF 
Christine L. Kamber, 5409 Braninburg Ct., Carmichael, Calif. 
95608, and Leuenda A. O'Neill, Sacramento, Calif., assignors 
to Christine Louise Kamber, Carmichael, Calif. 
Filed Oct. 1, 1991, Ser. No. 770,094 
Int. Cl.5 A41F 9/00 
US. Cl. 2—338 


1. An ensemble formed from a scarf and a belt, comprising in 
combination: 

said belt having a top and bottom seam at upper and lower 
extremities thereof and including scarf receiving means, 
said belt configured as an elongate strap having termini 
including complemental fastening means to convert said 
elongate strap to a closed loop by enabling said fastening 
means, thereby circumscribing a torso of a person, 

said scarf removably attached to said belt at said scarf re- 
ceiving means ‘so that one of a multiplicity of different 
scarves are operatively associated with said belt. 

said scarf receiving means located along a central portion of 
said belt so that portions of said belt adjacent said termini 
connect said termini and said complemental fastening 
means to said central portion while neither receiving nor 
supporting said scarf, 

said portions of said belt adjacent said termini extending 
from said central portion to said termini and being non- 
foraminous, 

said scarf formed from fabric substantially thinner in a thin- 
nest dimension than a thinnest dimension of said belt and 
said scarf formed from fabric more compressible than said 
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belt, and said scarf having a total surface area greater than 
said belt, whereby said scarf is initially compressed to be 
engaged by said scarf receiving means and thereafter 
expanded, and 

pouch means formed on said belt to receive articles there- 
within, said pouch means formed from a pair of pouch 
walls within said belt and having a closed bottom and an 
open top, said open top closeable with a zipper at said top 
seam of said belt. 


5,299,326 
VEHICLE TOILET VENT APPARATUS 
Alton L. Alexander, 502 Majestic Bivd., Lafayette, La. 70508 
Filed Jul. 28, 1992, Ser. No. 920,654 
Int. Cl.5 E03D 9/04 


US. Cl. 4—209 R 8 Claims 


1. A sealed toilet waste tank ventilation apparatus for mount- 
ing over an existing recreational vehicle black water tank vent, 
said apparatus comprising; 

a) an exhaust fan housing, having at least one exhaust port; 

b) a mixing chamber, located inside said exhaust fan housing; 

c) an electrical fan, located within said mixing chamber, and 
causing air flow upwardly in said tank vent; 

d) said at least one exhaust port communicating said fan with 
the ambient above said fan; 

e) a further exhaust port exiting said mixing chamber, per- 
pendicular to said upward flow produced by said fan, 

f) wherein when said fan draws a vacuum in said tank, ambi- 
ent air will be drawn into said mixing chamber through 
said at least one port and expelled through said further 
exhaust port. 


5,299,327 
SEWER VENTILATOR SYSTEM FOR RECREATIONAL 
VEHICLES, BOATS AND THE LIKE 
Edward M. Wilkerson, 3105 W. Main, Russellville, Ark. 72801 
Filed Jun. 15, 1992, Ser. No. 898,724 
Int. Cl.5 E03D 9/04 
US. Cl. 4—213 5 Claims 
1. A ventilator system for exhausting gases from sewage 
storage tanks of the type employed upon recreational vehicles, 
boats or the like that have bathrooms equipped with flushable 
commodes, a bathroom light electrical switch, and a water 
demand pump, said system comprising: 
an elongated vent pipe of variable length having one end 
attached to said sewage storage tank in fluid flow commu- 
nication with the interior thereof and an opposite external 
end passing through a roof of said vehicle, boat or the like 
to exhaust gas exteriorly thereof; 
fan means for suctioning said vent pipe and thus said tank, 
said fan means comprising a rotatable fan and a motor for 
driving said fan; 
circuit means adapted to be electrically interconnected with 
a source of electrical power supplied by said vehicle, boat 
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or the like for selectively supplying current to said fan 

motor to operate said system, said circuit means compris- 

ing: 

relay means for activating said fan motor, said relay means 
comprising electrical contacts that normally isolate said 
fan motor from said electrical power but that selectively 
switch operating current to said fan motor, said relay 
means comprising a field for closing said contacts; 
plurality of electrically isolated activating inputs for 
energizing said relay means without interfering with 
one another, said isolated activating inputs comprising a 
first diode for powering said field when said bathroom 
light electrical switch in said vehicle, boat or the like is 


activated, and a second diode for powering said field 
without turning on said bathroom light, said second ~ 
diode being interconnected with said water demand 
pump in said vehicle, boat or the like for activation by 
same; 

capacitive means electrically connected to said field for 
temporarily latching said relay means to make said 
system stay on only a preselected time interval after said 
bathroom light switch or said water demand pump are 
turned off; and, 

whereby sewer gases are automatically exhausted from said 

vehicle boat or the like whenever said circuit means is 

activated without forcing the user to separately turn on or 

turn off the system. 


5,299,328 
WATER CLOSET WITH RETRACTABLE URINAL 
Wayne Walega, 10 Jane La., Mattapoisett, Mass. 02739 
Filed Mar. 25, 1992, Ser. No. 857,330 
Int. Cl.5 E03D 9/06, 13/00 
U.S. Cl. 4—341 34 Claims 
1. A water closet of the kind that includes a stationary bowl 
for receiving liquid and solid waste and constructed to flush 
said liquid and solid waste to a waste outflow pipe with water 
from a supply, said water closet comprising 
a urinal disposed adjacent to said bowl, said urinal being 
movable between a retracted position and a used position 
in which said urinal is arranged to receive said liquid 
waste, said bowl and urinal being constructed to flush said 
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liquid waste from an interior of said urinal with water 
from said supply, and 


a device engaged by said urinal for selectively applying the 
water to flush said urinal in response to movement of said 
urinal to its retracted position. 


5,299,329 
HOT WATER CAMPING SHOWER 
Mark Constantini, 7911 Fox Hollow Pl., Windsor, Calif. 95492 
Filed Dec. 4, 1992, Ser. No. 985,294 
Int. Cl.5 A47K 3/22 


U.S. Cl. 4—597 3 Claims 


1. A hot water outdoor shower for use with a motor vehicle 
having an internal combustion engine with an engine block, a 
heater core with heater controls, an engine block/heater core 
circulation hose, and a battery with a pair of electrical termi- 
nals; said hot water camping shower comprising: 

a heat exchanger member adapted to be releasably mounted 
proximate said engine block and having a pair of primary 
ports and a pair of secondary ports, said heat exchanger 
primary ports adapted to be interposed into said engine 
block/heater core circulation hose; 

a water source hose having a first end for immersion in an 
external water source, and a second end releasably con- 
nected to one of said heat exchanger secondary ports; 

a shower hose having a first end releasably connected to the 
other of said heat exchanger secondary ports, and a sec- 
ond end terminating in a shower head; and 

an electric water pump having an intake port and a discharge 
port interposed into said water source hose between said 
water source and said heat exchanger, said water pump 
having a pair of electrical leads adapted to be releasably 
connected to said vehicle battery terminals; wherein when 
said water source first end is immersed in said external 
water source and said electric water pump is activated, 
water flows through said heat exchanger member second- 
ary ports and out through said shower head. 


GENERAL AND MECHANICAL 


5,299,330 
EASY-ACCESS SHOWER BASE ASSEMBLY 
John W. Moore, St. Louis, Mo., and Anthony Buonaura, Blu- 
ford, Ill., assignors to The Swan Corporation, St. Louis, Mo. 
Filed Oct. 29, 1992, Ser. No. 968,372 
Int. Cl.5 A47K 3/16 
14 Claims 








1. An easy-access shower base assembly adapted to replace 

an existing bath tub, comprising: 

a shower base comprising: 

a rectangular basin substantially the same size as a conven- 
tional bath tub, the basin having a bottom surface, a 
front, a back, vertical sides extending from said bottom 
surface, and drain opening adjacent one end, the bottom 
surface of the basin sloping gradually toward the drain 
opening; 

a generally horizontal front ledge at the front of the basin, 
with a lip depending downwardly from the front edge 
of the ledge; and 

a generally horizontal boundary ledge, vertically higher 
than the front ledge, surrounding the basin at the sides 
and the back; 

a ramp, substantially the same length as the front ledge, for 
providing access to the basin over the front ledge, the 
ramp having a thin front edge and a thicker back edge, the 
thickness of the back edge being less than the height of the 
lip; and 

means for securing the ramp to the shower base and for 


supporting the back edge of the ramp in an elevated posi- 
tion so that the top of the back edge of the ramp is gener- 
ally even with the front ledge, with a space below the 
back edge of the ramp and in front of the lip to accommo- 
date the thickness of a floor covering. 


5,299,331 
BEACH BLANKET ASSEMBLY WITH RAISED BORDER 
Nilsa E. Badillo, 26 Winston Dr., Brentwood, N.Y. 11717 
Filed Dec. 4, 1992, Ser. No. 985,315 
Int. Cl.5 A47G 9/06 


U.S. Cl. 5—417 11 Claims 


1. A beach blanket assembly having a raised border for use 

on a beach surface, comprising: 

a beach blanket having a central portion surrounded by a 
peripheral border, said peripheral border being support- 
able in a raised generally upright position; 

an inflatable beach blanket bumper surrounding and abutting 
said blanket peripheral border when said border is in said 
raised upright position thereof; 

anchor means for releasably anchoring said assembly to the 
beach surface, said anchor means including a multiplicity 
of stakes having upper and lower end portions, said lower 
end portions of which are intended for embedment below 
the beach surface of said upper end portions of which are 
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intended to be disposed above the beach surface so as to 
abut and support at least one of said beach blanket periph- 
eral border and said beach blanket bumper, said stakes 
being disposed inwardly of said bumper; and 

releasable attachment means for releasably attaching said 
peripheral border of said blanket to at least one of said 
anchor means and said beach blanket bumper so as to 
support the same in a raised generally upright position. 


5,299,332 
ALARM APPARATUS FOR A QUILT SLIPPING OFF 
Gin S. Perng, 32, Lane 455, Sec. 3, Yean Pin Road, Hsinchu, 
Taiwan 
Filed May 10, 1993, Ser. No. 58,353 
Int. Cl.5 A47G 9/00, 9/02 


US. Cl. 5—494 


te 
1. An alarm apparatus for indicating a condition where a 
quilt has slipped off a user, comprising: 
a quilt (1) having (a) a plurality of first conductors (11) 


interposed between a plurality of second conductors (12) 
on a bottom surface thereof, each of said first conductors 


(11) being electrically coupled one to the others, each of HYDRAULIC OSCILLATING TREATMENT TABLE AND 


said second conductors (12) being electrically coupled one 
to the others, (b) a battery power source (131), (c) a detec- 
tion circuit (13) coupled to said battery power source 
(131) and said first and second conductors for providing 
an enabling output signal responsive to detection of an 
open circuit condition between said first and second con- 
ductors, and (d) signal means (14) coupled to said detec- 
tion circuit (13) for indicating said open circuit condition 
responsive to receipt of said enabling output signal from 
said detection circuit (13); and, 

means (2, 21) for electrically connecting at least one of said 
plurality of first conductors to at least one of said plurality 
of second conductors coupled to a user, said coupling 
means being defined by and elongated band member (2) 
circumferentially disposed about a user’s body, said band 
member (2) having a third conductor (21) extending longi- 
tudinally on an upper surface of said band member for 
contiguous contact with at least one of each of said first 
and second conductors when said quilt overlays the user, 
whereby said signal means provides an alarm indication 
responsive to said quilt being sufficiently displaced from 
said user to separate said third conductor from contact 
with said first and second conductors. 


U.S. Cl. 5—607 
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5,299,333 
RANDOM FLOW DOWN COMFORTER WITH A 
RESTRICTED BORDER REGION 


Samuel B. Pedersen, 1117 17th Ave, E., Seattle, Wash. 98112, 


and Nicolas J. Hanauer, 108 Lake Dell Ave., Seattle, Wash. 
98122 
Filed Oct. 9, 1992, Ser. No. 959,080 
Int. Cl.5 A47G 9/02 


U.S. Cl. 5—502 


1. A random flow down comforter for use with a mattress 


having side and end edges, comprising: 


a random flow down comforter body having a center region 
with two side edges and foot and head end edges and an 
edge border region, wherein the border region extends 
around the two side edges and the foot end edge, but not 
the head end edge, of the center region, wherein the 
border region is continuous, approximately on the order 
of ten inches wide, and contains less down per unit volume 
than the center region; and 

means separating the border region from the center region 
for preventing movement of down between the center 
region and the border region, wherein the separating 
means along the respective side edges of the comforter 
body is located approximately on the order of three inches . 
outboard from the side edges of the mattress when the 
comforter is positioned thereon. 


5,299,334 


METHOD 


Felipe J. Gonzalez, San Antonio, Tex., assignor to Kinetic Con- 


cepts, Inc., San Antonio, Tex. 
Filed Jan. 21, 1992, Ser. No. 824,816 
Int. Cl.5 A61G 7/06 
23 Claims 

1. A therapeutic bed comprising, in combination: 

an elongated base frame structure having floor engaging 
means formed thereon in horizontally spaced, depending 
relation; 

a generally rectangular patient support table having a length 
and width exceeding the height and width of a patient’s 
body laying thereon; 

a pair of laterally spaced parallel rods secured to the under- 
side of the central portion of said patient support table and 
extending parallel to the length of said patient support 
table; 

a horizontally elongated subframe; 

means for adjusting the height of said subframe relative to 
said base frame structure; 

means for adjusting the vertical angle of said subframe in 
both directions from the horizontal; 

two rows of longitudinally aligned, upwardly open socket 
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means on said subframe respectively engagable with said 
laterally spaced, parallel rods; and 





a pair of fluid pressure actuated means for selectively pivot- 
ing said patient support table about one or the other of said 
parallel rods. 


5,299,335 
FRAGRANCE-RELEASING PILLOW AND THE LIKE 
Philip K. Ivester, 317 E. 8th St., Rome, Ga. 30161, and Edgar L. 
Watson, 105 Pine Valley Rd., Rome, Ga. 30165-4339 

Filed Aug. 23, 1993, Ser. No. 110,702 
Int. Cl.5 A47G 9/00; A47C 27/00 


U.S. Cl. 5—641 4 Claims 


1. An article stuffed with a fibrous filling material, compris- 
ing a ticking enclosing and surrounding said fibrous filling, a 
plurality of capsules impregnated with a volatile substance, 
and holding means adapted to contain said capsules, said hold- 
ing means defined by a breathable fabric, said holding means 
having a plurality of individual compartments, each of said 
compartments containing a plurality of said capsules, said 
holding means being located in a generally central region of 
the article, spaced apart from said ticking, and being sur- 
rounded by the fibrous material, whereby upon use of the 
article, the capsules are retained in the individual compart- 
ments of the holding means, in said generally central region of 
the article. 


GENERAL AND MECHANICAL 


5,299,336 
PORTABLE DIAPER CHANGING STATION AND 
METHOD FOR USE THEREOF 
Jean Marteeny, R.D. #3, Box 325, Somerset, Pa. 15501 
Continuation of Ser. No. 983,395, Nov. 30, 1992, abandoned. 
This application Aug. 10, 1993, Ser. No. 104,812 
Int. Cl.5 A47C 27/08 


USS. Cl. 5—655 18 Claims 


1. A portable diaper changing station for enabling changing 
of a baby’s diaper on a surface having a protruding portion, 
said station comprising: 

a nonbendable rigid member having a handle portion formed 

therein and having an upper surface; 

a cushioning pad; 

a nonporous wipable case attached to said upper surface, 
said case defining an enclosure having at least one opening 
for receiving said cushioning pad within said enclosure; 

a first foldable flap member releasably secured to one edge 
of said rigid member, said first flap member having pock- 
ets formed therein; 

a second, foldable cushioned flap member releasably secured 
to an opposite edge of said rigid member for cushioning 
the protruding portion of the surface; and 

connecting means attached to said rigid member for releas- 
ably connecting said rigid member to the protruding por- 
tion of the surface. 


5,299,337 
PORTABLE BEACH LOUNGE AND METHOD 
Lynelle Venza, 10295 Collins Ave., Apartment 1010-N, Bal 
Harbor, Fla, 33154 
Filed Nov. 6, 1992, Ser. No. 972,438 
Int. Cl.5 A47C 16/00 
USS. Cl. 5—656 

7. A portable lounge, comprising: 

a first container for retaining items, said container compris- 
ing an inclined top wall for use as a back rest, 

a second container for retaining items, said second container 
comprising an inclined top wall and being hingedly con- 
nected to said first container such that said first container 
can pivot onto said inclined top wall of said second con- 
tainer, said inclined top wall of said second container 
being alignable with said inclined top wall of said first 
container for use together as a back rest, 

a third container for retaining items, said third container 
comprising a substantially horizontal top wall and being 


12 Claims 
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connected to said second container such that said second 
container can pivot together with said first container onto 


said substantially horizontal top wall of said third con- 
tainer. 


5,299,338 
HOSPITAL BED WITH PIVOTING HEADBOARD 
L. Dale Foster, Brookville, Ind., assignor to Hill-Rom Company, 
Inc., Batesville, Ind. 

Division of Ser. No. 33,958, Mar. 19, 1993, which is a 
continuation of Ser. No. 525,044, May 18, 1990, which is a 
division of Ser. No. 309,886, Feb. 14, 1989, Pat. No. 5,072,906, 
which is a continuation-in-part of Ser. No. 144,188, Jan. 15, 
1988, Pat. No. 4,811,435. This application May 21, 1993, Ser. 
No. 65,880 
Int. Cl.5 A61B 19/02; F16M 13/00 

3 Claims 


1. Apparatus for a hospital room having a floor comprising: 

an elongated, generally rectangular hospital bed having a 
head end and a foot end, 

a power column having electrical outlets, gas outlets, a 
monitor for the display of patient data, and other patient- 
treating accessories, said power column being mounted 
adjacent said bed, 

an arm having one end pivotally mounted on said floor on an 
axis which is under the head end of the bed, 

the other end of said arm being connected to a patient care 
section forming a part of said power column to permit said 
patient care section to swing through an arc that passes 
from one side of said bed past the end of said bed to the 
other side of said bed. 
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5,299,339 
JET DYEING APPARATUS AND METHOD 

Aristides Georgantas, Athens, Greece, assignor to S. Sclayos 

S.A., Athens, Greece 
PCT No. PCT/EP91/00896, § 371 Date Feb. 13, 1992, § 102(e) 

Date Feb. 13, 1992, PCT Pub. No. WO91/18141, PCT Pub. 

Date Nov. 28, 1991 

PCT Filed May 11, 1991, Ser. No. 793,403 
Int. Cl.5 DO6B 3/28 


US. Cl. 8—152 9 Claims 


8. A method of dyeing a length of textile material which is in 
rope form, and comprising the steps of 

guiding a length of textile material through a generally 
horizontally directed transport tube, while 

applying at least one jet of liquid dye onto the textile mate- 
rial in said transport tube so as to dye the fabric and ad- 
vance the same therethrough, while 

directing the advancing textile material downwardly from 
the exit end of said transport tube and into a liquid treat- 
ment chamber, and including reciprocating the advancing 
textile material along a linear path of travel which is 
transverse to the direction of advance through the trans- 
port tube and so as to form overlying, relatively straight 
folds of the textile material in said treatment chamber. 


5,299,340 
WATER FEEDING CONTROL METHOD OF A BOILING 
CLOTHES WASHING MACHINE 
Kyung H. Moon, Suweon, Rep. of Korea, assignor to Samsung 
Electronics Co., Ltd., Suwon, Rep. of Korea 
Filed Nov. 23, 1992, Ser. No. 980,216 
Claims priority, application Rep. of Korea, Nov. 23, 1991, 
91-21018 
Int. Cl.5 DOGF 33/02 
US. Cl. 8—158 11 Claims 
5. A water feed control method for use in a washing machine 
comprising the steps of: 
determining whether any one of a first special fabric wash- 
ing mode and a second special fabric washing mode is 
selected; 
turning on a first valve connected to a first water supply 
source; 
determining whether or not said first valve is operable ac- 
cording to whether a predetermined water level has been 
reached within a predetermined time; 
sensing and storing the temperature of the fed water if said 
first valve is determined to be operable; 
turning off said first valve; 
turning on a second valve connected to a second water 
supply source; 
determining whether or not said second valve is operable 
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according to whether a predetermined water level has 
been reached within a predetermined time; 

sensing and storing the temperature of the fed water if said 
second valve is determined to be operable; 

turning off said second valve; and 
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selecting/operating said first or said second valve deter- 
mined to be operable and having a sensed temperature 
suitable for the selected wash mode and performing the 
selected wash mode. 


5,299,341 
ROTATING KEYBOARD CLEANER 
Hiroshi Wakao, 3-151 Onada Cho, Tajimi-shi, Gifu-ken, Japan 
507 
Filed Dec. 15, 1992, Ser. No. 991,863 
Int. Cl.5 A47L 25/00 
US. Ci. 15—210.1 


1. A keyboard cleaner comprising a container having a first 
end, a second end and a top opening at said first end, and a 
removable cap for said first end; inside said container, a plural- 
ity of units, each unit comprising a hallow capsule, and fixedly 
joined to each of said capsules, a hollow, tapered cleaning head 
member having a size and shape sufficient to fit between keys 
in said keyboard, said units being adapted to fit atop one an- 
other in a nesting relationship with the cleaning head member 
of one unit fitting inside the capsule and inside the hollow, 
tapered cleaning head member of another adjacent capsule 
inside said container; at 2 second end of said container opposite 
said opening, a bottom opening adapted to receive said units in 
said nesting relationship, wherein any one capsule is adapted to 
cover the cleaning head member projecting from any other 
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adjacent capsule when said any other capsule is frictionally fit 
into said any one capsule. 


5,299,342 
WINDSCREEN WIPER CONNECTING ELEMENT 
Cedric S. K. Charng, Taipei City, Taiwan, assignor to China 
Wiper Special Rubber Co. Ltd., Taipei, Taiwan 
Filed Jun. 4, 1992, Ser. No. 893,390 
Claims priority, application United Kingdom, Feb. 19, 1992, 
9203644.1 
Int. Cl.5 B6O0S 1/40 


US. Cl. 15—250.32 11 Claims 


1. A metallic windscreen wiper connecting element for 
connecting a straight wiper arm end portion to a wiper adaptor 
pivotally connectible to a wiper yoke assembly, the connecting 
element comprising a first part of elongate form having means 
for securing said first part, by screw connecting means, to the 
straight wiper arm end portion, a second part of elongate form 
spaced from, and disposed generally parallel to, the first part 
and having connecting means for detachably connecting the 
second part to the wiper adaptor, and a connecting web con- 
necting said first and second parts together, the connecting 
web having at least one reinforcing rib raised from the web and 
extending continuously across the web, from said first part of 
the connecting element to said second part, and into each of 
said first and second parts for increasing the rigidity of said 
web. 


5,299,343 

CREEL DEVICE FOR A MACHINE FOR HANDLING 
SLIVERS 

Yoshiharu Tomoto, Gifu, and Hiroshi Nagaosa, Inazawa, both of 
Japan, assignors to Howa Machinery, Ltd., Aichi, Japan 
Filed Nov. 9, 1992, Ser. No. 973,411 
Claims priority, application Japan, Nov. 12, 1991, 3-325158 
Int. Cl.5 DO4H 11/00 


USS, Cl. 19—157 8 Claims 
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1. A machine for treatment of slivers from a plurality of cans 

for storing respective slivers, comprising: 

a main part comprising a set of rollers through which slivers 
are drafted, and a main part source for generating rota- 
tional movement of said rollers; 

a creel device including a frame structure and lifting rollers 
supported thereby and spaced substantially along a 





OFFICIAL GAZETTE 


straight line that extends rearwardly from the main part, 
for taking out slivers from respective cans and directly 
supplying the slivers to the main part from respective cans 
that are also arranged substantially along said line; 

said cans on said line 

forming two groups, each of said groups constructed by 
consecutively located cans along the line; 

a separate drive train provided for each of the groups of the 
cans for obtaining independent rotational movement of 
lifting rollers of each of said groups; 

a first one of said separate drive trains being driven by said 
main part source; 

rotational movement means, connected to a second one of 
said drive trains separately for obtaining independent 
rotational movement of said second one of said drive 
trains, said rotational movement means being constructed 
as a variable speed control device capable of obtaining a 
varied rotational speed of lifting rollers of said second 
group, and; 

means for controlling said rotational movement means to 
obtain a desired tension of slivers taken out from cans by 
the lifting rollers driven by the second one of said drive 
trains. 


5,299,344 

REINFORCING ARRANGEMENT FOR OPEN HOSE 
CLAMPS, ESPECIALLY SCREW-TYPE HOSE CLAMPS 
Hans Oetiker, Horgen, Switzerland, assignor to Hans Oetiker 

AG Maschinen- und Apparatefabrik, Horgen, Switzerland 
Continuation-in-part of Ser. No. 730,071, Jul. 15, 1991, Pat. No. 

5,170,540. This application Aug. 3, 1992, Ser. No. 923,555 

Int. Cl.5 B65D 63/00 


U.S. Cl. 24—284 41 Claims 


1. An open clamp structure, comprising clamping band 
means including overlapping inner and outer band portions 
adapted to be mechanically connected, means for tightening 
the clamp structure about an object to be fastened thereby, a 
gap in the outer band portion, said inner band portion extend- 
ing underneath said gap to cover the same, and means for 
minimizing the danger of leakage within the area of the gap 
which results when the inner band portion is displaced out- 
wardly into the gap including a reinforcing part within the area 
of said gap, and said reinforcing part extending in the circum- 
ferential direction beyond said gap on both sides thereof within 
the radial space formed between the overlapping inner and 
outer band portions. 
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5,299,345 
METHOD AND APPARATUS FOR PRODUCING 
UNTWISTED YARN FROM AT LEAST TWO FIBRIL 
BUNDLES 
Werner Flachmueller, Rickenbach, and Hans-Joach Weiss, 
Ulisbach, both of Switzerland, assignors to Rieter Machine 
Works, Ltd, Winterthur, Switzerland 
Division of Ser. No. 902,536, Jun. 22, 1992, Pat. No. 5,220,778, 
which is a continuation of Ser. No. 619,754, Nov. 28, 1990, 
abandoned. This application May 12, 1993, Ser. No. 60,814 
Claims priority, application Switzerland, Dec. 18, 1989, 
4531/89 
Int. Cl.5 DO02G 1/04; DO1H 13/30 


USS. Cl. 28—220 9 Claims 


1. An apparatus comprising 

a first oiling head for oiling a plurality of travelling fibril 
bundles disposed in juxtaposed relation; 

a thread guide for guiding the oiled fibril bundles in juxta- 
posed relation; 

a second oiling head for oiling the fibril bundles downstream 
of said thread guide relative to the direction of travel of 
the fibril bundles; 

a false twister downstream of said second oiling head for 
imparting a false twist to each respective fibril bundle 
passing therethrough, said false twister including a plural- 
ity of openings for passage of a respective fibril bundle 
therethrough; and 

a second thread guide downstream of said false twister for 
bringing the false twisted fibril bundles together in juxta- 
posed relation without forming a yarn. 


5,299,346 
FUEL INJECTOR UPPER NEEDLE GUIDE 
BURNISHING AND ALIGNMENT TOOL 
David C. Kilgore, Yorktown, and Thomas F. Gosnell, Sr., Sea- 
ford, both of Va., assignors to Siemens Automotive L.P., 
Auburn Hills, Mich. 
Filed Feb. 24, 1993, Ser. No. 21,930 
Int. Cl.5 B23P 11/00 
U.S. Cl. 29—33 K 6 Claims 
1. Apparatus for aligning one needle guide of a fuel injector 
valve body member with a counterbore in such a valve body 
member that is to receive another needle guide, said apparatus 
comprising: 
upper and lower portions that are relatively openable and 
closeable; 
one of said portions comprising fixture means for fixturing 
such a valve body member, including a gauging surface 
for such a counterbore of such a valve body member to 
center such a valve body member on the apparatus, and 
centering means for receiving and centering such a one 
needle guide relative to such a valve body member pre- 
paratory to assembling the latter and former together; and 
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the other of said portions comprising tool means for burnish- 5,299,348 
ing an inside diameter of such a one needle guide and for APPARATUS FOR RECYCLING WASTE CARTRIDGE 
FILTER 
Ray Slack; Sal G. M. Gualtieri, and Michael Krywenky, all of 
Mississauga, Canada, assignors to Lasekim International 
Corporation, Mississauga, Canada 
Filed May 17, 1991, Ser. No. 702,000 
Claims priority, application Canada, May 9, 1991, 2042151 
Int. Cl.5 B23P 19/04 
U.S. Cl. 29—-403.3 3 Claims 


EL LD 
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crimping such a one needle guide and such a valve body 
member together. 


1. A method of dismembering and segregating the compo- 

nents of a disposable cartridge filter the cartridge filters having 

a top and bottom, the top including a baseplate having an 

outlet and at least one inlet, the baseplate being adapted to 

mount with a machine, the filter including a casing extending 

5,299,347 from proximate the top to the bottom of the cartridge filter and 

TOOL FOR REMOVING AND INSERTING A PLUMBING affixed to the baseplate proximate the top of the cartridge 

FIXTURE SEAL STRUCTURE filter, the cartridge filter including a disposable filter media 
Joseph Decker, 9093 Lockwood Hill, Cincinnati, Ohio 45247 _ included inside the casing; 
Continuation-in-part of Ser. No. 880,523, May 8, 1992, the method comprising 

abandoned. This application Mar. 1, 1993, Ser. No. 22,680 1) orienting the filter with the baseplate at one end 
Int. Cl.5 B23P 11/02 2) holding the filter 


U.S. Cl. 29—235 20 Claims —_3) separating any outer gasket if present from the baseplate 


and segregating said gasket 

4) separating the baseplate of the filter from the canister 

5) segregating the baseplate of the filter 

6) segregating the canister of the filter 

7) separating if present the inner rubber gasket located adja- 
cent the baseplate and spool in use 

8) segregating the second gasket if present 

9) segregating the filter media and if present the spool carry- 
ing the filter media 

10) segregating any filtrate contained in the cartridge prior 
to dismembering. 


5,299,349 
METHOD OF MAKING A SHAPED PART COMPRISING 
1. A tool for remotely removing and inserting a plumbing A METALLIC MEMBER AND A CERAMIC MEMBER 
fixture seal structure having a hole therethrough, comprising: = ae oo vege oe a eae - 
(a) an outer housing having first and second ends, said first Game: Se ee a ree: een ee 
———— outer width greater than the inner diameter yi: of Ser. No. 777,703, Oct. 16, 1991, Pat. No. 5,174,660. 


: : ‘ This application Nov. 13, 1992, Ser. No. 975,773 

(b) an inner member, having primary and secondary ends, Claims priority, application Fed. Rep. of Germany, Oct. 16, 
said primary end tapering from a width greater than the 1990, 4032803 

inner diameter of said hole to a width less than the inner Int. Cl.5 B23P 11/02 

diameter of said hole, said inner member being reciproca- ,S, Cl, 29—447 8 Claims 
bly disposed at least partially within said outer housing so —_ 1, A method of forming a shaped part having members that 
that upon reciprocation said primary end will extend are positively interconnected via thermal treatment, said 
beyond said first end of said outer housing; and method including the steps of: 


(c) means for retracting at least part of said primary end of _ providing a ceramic member; 
said inner member into said outer housing, wherein said _ providing a metallic member having a first flange that is 
retracting means comprises a grip carried by said inner delimited by an outer contour of said metallic member and 
member. projects essentially at right angles from said metallic mem- 
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ber so that said first flange defines a recess-like opening for 
receiving said ceramic member, said recess-like opening 
having a base in which is provided a circumferential 
groove that extends essentially parallel to said first flange, 
with a second flange being formed between a base of said 
groove and a contiguous surface of said metallic member; 


heating at least said metallic member; and 

introducing said ceramic member into said recess-like open- 
ing of said metallic member to create a positive intercon- 
nection between said metallic member and said ceramic 
member. 


5,299,350 
METHOD FOR JOINING A MOTOR SHELL AND BASE 
David M. Lyle; Richard D. Meyer, both of El Paso, and Jack N. 
Peck, Waco, all of Tex., assignors to MagneTek Century 
Electric, Inc., St. Louis, Mo. 
Filed Jun. 11, 1992, Ser. No. 897,292 
Int. Cl.5 HO2K 15/14 


U.S. Cl. 29—596 10 Claims 
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1. A method for fabricating a cylindrical shell for an electro- 
dynamic machine comprising the steps of: 

preparing a blank of sheet metal having longitudinal edges, 

rolling the blank into a cylinder so that the edges are over- 
lapping, 

joining said overlapping edges by pinching one edge into the 
other so that the edges are interlocked, and 

fastening a base onto said shell be punching said shell into 
said base so that said base and said shell are interlocked. 


5,299,351 
CONTINUOUS PARTS FEEDER 
Takao Takahashi, and Hiroshi Takehara, both of Tokyo, Japan, 
assignors to Multifastener Corporation, Detroit, Mich. 
Filed Oct. 9, 1992, Ser. No. 958,984 
Claims priority, application Japan, Oct. 11, 1991, 3-292182 
Int. Cl.5 B23P 11/00 
US. Cl. 29—798 9 Claims 
1. An installation apparatus for installing fasteners having a 
continuous feed system, said installation apparatus including a 
fastener installation head having an inlet receiving said fasten- 
ers for installation by said head, a feed tube having an inlet and 
an outlet in communication with said installation head inlet, a 
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source of fasteners and a continuous feed system feeding said 
fasteners from said source of fasteners to said feed tube inlet, 
said continuous feed system comprising: 

a feed selector valve having an outlet communicating with 
said feed tube inlet, at least two sources of said fasteners, 
each source including a transfer tube having an outlet 
communicating with said feed selector valve, with an 
outlet of one of said transfer tubes in communication with 
said feed tube inlet, said feed and transfer tubes each 
having an enclosed internal passage configured to receive 
and transfer said fasteners; 

a sensor means adapted to sense the presence or absence of 


fasteners in said feed tube, said feed selector valve having 
a transfer means adapted to alternatively provide commu- 
nication between one of said transfer tube outlets and said 
feed tube when said sensor means senses an absence of 
fasteners in said feed tube; 

a source of pneumatic pressure communicating with each of 
said transfer tubes and said feed tube to direct said fasten- 
ers through said tubes toward said installation head; and 

a control means sequentially directing pneumatic pressure 
into one of said transfer tubes, then into said feed tube 
when said sensor means senses the absence of fasteners in 
said feed tube, and finally into a second feed tube follow- 
ing operation of said transfer means. 


5,299,352 

APPARATUS FOR DISMANTLING FILTER INSERTS 
Manfred Klenk, Rienharzer Strasse 14, D-7077 Alfdorf 2, Fed. 

Rep. of Germany 

Filed Sep. 2, 1992, Ser. No. 937,820 

Claims priority, application Fed. Rep. of Germany, Sep. 2, 

1991, 4129464 
Int. Cl.5 B23P 19/00; B23Q 41/00; BO2C 11/04 

U.S. Cl. 29—801 7 Claims 





1. Apparatus for dismantling filter inserts which comprise a 
filter paper element, an internal support tube, and metal end 
plates, said apparatus comprising a frame; 

a pair of spaced support rails having upper edges formed as 

cutting edges; said support rails being movable mounted 
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on said frame for transverse movement toward and away 
from each other to selectively adjust the spacing between 
them; 
chock means for holding a filter insert placed on said support 
rails in a desired position; 
a reciprocable platen movable perpendicular to said cutting 
edges of said support rails; and 
drive means operatively connected to said platen to selec- 
tively move said platen toward and away from the cutting 
edges of said support rails; 
whereby when a filter insert is placed on said support rails and 
said platen is moved toward said cutting edges, said filter paper 
element is compressed and said end plates are severed from 
said filter paper element. 


5,299,353 
TURBINE BLADE AND PROCESS FOR PRODUCING 
THIS TURBINE BLADE 
Mohamed Nazmy, Fislisbach, and Markus Staubli, Dottikon, 
both of Switzerland, assignors to Asea Brown Boveri Ltd., 
Baden, Switzerland 
Filed May 8, 1992, Ser. No. 880,036 
Claims priority, application European Pat. Off., May 13, 
1991, 91107707.1 
The portion of the term of this patent subsequent to Mar. 2, 
2010, has been disclaimed. 
Int. Cl.5 B23P 15/00 


U.S. Cl, 29—-889.7 14 Claims 


1. A process for producing a cast turbine blade having a 
blade leaf, biade foot and optionally a blade cover strip and 
composed of an alloy based on a dopant-containing ‘y-titanium 
aluminide, the alloy in the blade leaf having a coarse-grained 
structure which provides high tensile and creep strength and 
the alloy in the blade foot and/or the blade cover strip having 
a fine-grained structure which provides increased ductility in 
relation to the material contained in the blade leaf, the process 
comprising steps of: 

melting the alloy; 

pouring the melt and forming a casting in the form of the 

turbine blade; 
hot-isostatic pressing the casting; 
isothermal hot forming part of the hotisostatically pressed 
casting corresponding to the blade foot and/or the blade 
cover strip to form the fine-grained structure; 

performing a heat treatment of part of the hot-isostatically 
pressed casting corresponding to the blade leaf before or 
after the isothermal hot forming to form the coarse- 
grained structure; and 

machining the hot-isostatically pressed, hot-formed and 

heat-treated casting to form the turbine blade. 
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5,299,354 
OSCILLATING SHAVER 

Stephen C. Metcalf, West Newton; Robert A. Trotta, Pembroke; 

Donald R. Chaulk, Needham, all of Mass., and Hiroshi Hari- 

gai, Tokyo, Japan, assignors to The Gillette Company, Boston, 
Mass. 

Filed Oct. 11, 1990, Ser. No. 596,143 
Int. Cl.5 B26B 19/28, 19/12, 19/38 
9 Claims 


1. A wet shave razor comprising: 
a handle having a hollow body and a hollow head; wherein 
said handle includes, 

a hollow tube portion open at its proximal end to provide 
a battery compartment to permit the insertion of a 
battery therein; 

plug means removably mounted in the proximal end of 
said handle body; and, 

sealing means cooperatively disposed with respect to said 
plug and said handle body to provide a liquid seal for 
said battery compartment, 

a cartridge having a body, said body having a surface for 
engaging the skin of the user and said body having at 
least one blade resiliently mounted therein and biased 
relative to said skin engaging surface; 

means for pivotably mounting said cartridge to said heads 
so that said cartridge may rotate about an axis generally 
parallel to the surface of said cartridge body which 
engages the skin of the user; 

a motor fixedly mounted in the head portion of said handle 
close to said cartridge mounting means, said motor 
having a shaft extending therefrom; 

an eccentric element fixedly connected to said shaft and 
disposed for rotation within said hollow head; 

a battery operatively connected to said motor; and 

switch means on said handle for turning said motor on and 
off, said switch means incorporated into said plug means 
and further including, 

a generally annular axially extending member having a 
distal end and a proximal end and a central lumen, 

cooperating threads on the distal end of said annular mem- 
ber for securing said annular member to the proximal 
end of said handle body, 

an end cap rotatably affixed to said proximal end of said 
annular member having a closed end, a circumferential 
wall and a central boss projecting axially from said end 
cap, 

a switch actuator affixed to said end cap and rotatable 
therewith and having at least one cam follower, 

a switch cam mounted to slide axially within said annular 
member and having a cam surface mating with said cam 
follower, 

switch contact means mounted on said switch cam, and 

biasing means for biasing said switch cam against said cam 
follower and providing an electrical contact with said 
battery whereby said end cap rotates with respect to 
said annular member, said switch actuator similarly 
rotates to place said switch cam in a first position 
wherein said switch contacts are opened and whereby 
in a second position said switch actuator moves said 
switch cam to a second position whereby said switch 
contacts are closed causing said battery to energize said 
motor and rotate said eccentric member, 

said eccentric element rotated from about 5,000 rpm to about 

6,500 rpm by said motor to provide a vibration signal, said 

vibration signal transmitted through said motor mounting 
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to said head, through said cartridge mounting means and 
then to said cartridge body, causing said cartridge body to 
vibrate with an amplitude of about 0.002 inches to about 
0.007 inches; 

said resilient mounting of said blades in said cartridge body 
substantially damping the vibration transmitted to said 
blades and thereby reducing the motion of said blades in 
the direction generally perpendicular to the surface of the 
cartridge body which engages the face of the user so as to 
reduce chopping action of the blades against the hairs of 
the beard to be shaved; 

said vibration imparting a motion to said cartridge body so 
as to reduce the coefficient of friction between said car- 
tridge body and the face of the user to facilitate shaving 
comfort. 


5,299,355 
ROTARY BLADE ACTUATOR FOR A HAND HELD 
CUTTER 
James C. Boda, Winneconne, and Stephen A. Peterson, Eland, 
both of Wis., assignors to Fiskars Oy Ab, Helsinki, Finland 
Filed Nov. 16, 1992, Ser. No. 977,502 
Int. Cl.5 B26B 3/06, 29/00 
11 Claims 


1. A rotary cutter comprising a handle, a cylindrical head 
formed on one end of said handle, said head having an internal 
cavity and a planar surface on each side thereof, a unitary 
actuating member mounted in said cavity, a circular blade, 
means for securing said blade to said actuating member on one 
side of said planar surfaces, a button integrally formed on said 
actuating member for moving said blade to an operative posi- 
tion with a portion of said blade projecting outwardly from 
said cylindrical head, and a spring integrally and unitarily 
formed on said actuating member for biasing said blade to a 
storage position. 


5,299,356 
DIET EATING UTENSIL 
Ralph Maxwell, III, P.O. Box 3028, Hammond, La. 70404 
Filed Apr. 12, 1993, Ser. No. 44,753 
Int. Cl.5 A473 43/28; HO3K 21/18 
USS. Cl. 30—322 

1. An eating utensil, comprising: 

a first portion for conveying food to the mouth; 

a second substantially hollow portion detachably secured to 
the first portion, said second portion adapted for engage- 
ment by a hand of a user; 

a first display means for displaying a total number of bites 
allowed to be consumed by the user of a particular type of 
food item, depending on the fat content of the food item, 
said first display means being mounted on the second 
portion; 

a second display means for displaying the specific number of 
the bites being consumed in sequence of the total number 


12 Claims 
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of bites, said second display means being positioned on the 
second portion; and 


a means for programming the first and second display means 
mounted on the second portion. 


5,299,357 
DISPOSABLE SURGICAL SCALPEL WITH SAFETY 
GUARD, 

Jeff W. Wonderley, Ft. Defiance, and Donald G. Strickland, 
Charlottesville, both of Va., assignors to American Safety 
Razor Company, Verona, Va. 

Filed Dec. 18, 1991, Ser. No. 808,891 
Int. Cl.5 B26B 1/00, 1/04, 3/00 


U.S. Cl. 30—339 58 Claims 
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1. A surgical scalpel blade, comprising: 

an elongated scalpel handle comprising an upper and a lower 
edge, and a slot opening through and between opposite 
sides of the handle wherein at least one of said upper and 
lower edges is exposed so as to facilitate gripping the 
handle during use; 

a scalpel blade carried by said handle adjacent one end 
thereof; 

a guard movably mounted to said handle for sliding move- 
ment relative to said handle between a protective position 
covering said blade and a retracted position exposing said 
blade for use; 

said guard including side members located adjacent said 
opposite sides of said handle, said side members each 
having an inwardly extending flange which is positioned 
in said slot wherein said flanges are secured to one another 
so as to form an element, said element being movable 
along said slot in response to sliding movement of said 
guard relative to said handle between said protective and 
retracted positions; 

a locking member carried by said handle in said slot for 
engaging said element in said protective position of said 
guard relative to said handle for releasably maintaining 
said guard in said protective position thereof and movable 
to enable said guard to move from said protective position 
toward said retracted position; and 

means carried by said handle and cooperable with said ele- 
ment in the retracted position of said guard to releasably 
maintain said guard in said retracted position relative to 
said handle. 
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5,299,358 bore by an electrical conductor and movable within a tube 
MEASUREMENT DEVICE to be measured within said wellbore; 
David Y. Reuter, 32 Wellington Heights, Avon, Conn. 06001 a plurality of sensing fingers mounted on said elongate sonde 
Continuation of Ser. No. 916,543, Jul. 20, 1992, abandoned. This and movable with respect to said elongate sonde in re- 
application Aug. 12, 1993, Ser. No. 105,484 sponse to variations in said internal dimensions of said 
Int. Cl.5 GO1B 3/08 tube, during movement of said elongate sonde within said 
US. Cl, 33—494 10 Claims tube; 
detection means disposed within said elongate sonde for 
producing an electrical signal in response to the position 
of each of said plurality of sensing fingers at each of a 
plurality of time instants; 
comparator means coupled to said detection means for com- 
paring each electrical signal produced in response to the 
position of each of said plurality of sensing fingers with all 
other electrical signals produced during each of a plurality 
of time intervals, each of said plurality of time intervals 
comprising a said plurality of time instants, in order to 
determine a maximum electrical signal and a minimum 
electrical signal for each of said plurality of sensing fingers 
1. A measurement device comprising a band of flexible which occurs during each of said plurality of time inter- 
transparent material having a zero reference marked substan- vals; 
tially at the center thereon and having further measurement buffer means coupled to said detector means for temporarily 
indicia marked thereon and having further measurement indi- storing said maximum electrical signal and said minimum 
cia marked thereon on either side of said zero reference; electrical signal for each of said plurality of sensing fingers 
means for positioning said band on a surface on which a during each of said plurality of time intervals. 
measurement is to be made said positioning means includ- ———— 
ing 
a pair of containers within which the ends of said bank of 5,299,360 
material are mounted, said containers being movable rela- PROBE FOR CHECKING LINEAR DIMENSIONS 
eS I  <S Mario Possati, deceased, late of Bologna; by Gabriella Man- 
: fredi, heir; by Alberto Possati, heir, both of Bologna, all of 
Italy; by Edoardo Possati, heir, Geneva, Switzerland; by 
Marco Possati, heir, New York, N.Y.; by Stefano Possati, 
heir, Bologna, Italy; Carlo Dall’ Aglio, Volta Reno di Argelato, 
Italy, and Franco Danielli, Zola Predosa, Italy, assignors to 
Marposs Societa’ Per Azioni, S. Marino di Bentivoglio, Italy 


means associated with said containers for permitting said 
containers to be positioned on said surface relative to each 
so that at least a portion of said band having said zero 
reference and at least portions of said further measurement 
indicia thereon are exposed; 


gripping means attached to said band at said zero reference PCT No. PCT/EP91/00336, § 371 Date Oct. 18, 1991, § 102(e) 


for moving said band on said surface so that said zero Date Oct. 18, 1991, PCT Pub. No. WO91/14149, PCT Pub. 
reference can be positioned to correspond to a measure- ya Sep. 19, 1991. Gicii ‘ 


ment reference point on said surface from which a mea- PCT Filed Feb. 22, 1991, Ser. No. 168,746 


surement can be made from either side of said zero refer- Claims priority, application Italy, Mar. 6, 1990, 3373 A/90 
CHE: : Int. Cl.5 G01B 5/03, 7/03 
aa ee US, Cl. 33—559 16 Claims 


5,299,359 

METHOD AND SYSTEM FOR MEASUREMENT OF 
INTERNAL TUBE DIMENSIONS WITHIN A WELLBORE 
James D. Estes, Arlington, and Bruce E. Dennis, Fort Worth, 

both of Tex., assignors to Computalog Research, Inc., Fort 

Worth, Tex. 
Continuation of Ser. No. 877,540, May 1, 1992, abandoned. This 

application Jun. 18, 1993, Ser. No. 79,706 
Int. Cl.5 GO1B 7/12 

US, Cl. 33—544 14 Claims 
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1. A probe for checking linear dimensions of workpieces on 
machine tools or measuring machines, comprising: 
REGISTER a support casing, substantially defining a geometrical axis; 
a movable structure including an arm and a feeler, carried at 
an end of said arm, for touching said workpiece to be 
checked; 

1. An apparatus for measuring the internal dimensions of a _ detecting means carried by said support casing for providing 
tube within a wellbore, said apparatus comprising: a signal depending on the position of said movable struc- 

an elongate sonde adapted to be suspended within said well- ture with respect to said support casing; and 
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reference means for movably positioning said movable struc- 
ture with respect to said support casing, said reference 
means including a seat fixed with respect to said support 
casing; said seat and said reference element being adapted 
to define, substantially, a determined point lying on said 
geometrical axis for rotational displacement of the mov- 
able structure about said point; a first reference surface, 
fixed with respect to said support casing and having circu- 
lar symmetry about said geometrical axis; a second refer- 
ence surface, fixed with respect to said movable structure 
and having circular symmetry, said geometrical axis; a Filed Apr. 16, 1991, Ser. No. 685,407 
second reference surface, fixed with respect to said mov- Cjaims priority, application Switzerland, Apr. 18, 1990, 
able structure and having circular symmetry, said second 91314/90 
reference surface being adapted to enter into contact with 
said first reference surface, substantially with single point- U.S. Cl. 34—4 
to-point contact, the possible contact points on said first 
reference surface defining a circumference concentric 
with said geometrical axis; and thrust means arranged ' 
between said support casing and said movable structure \ 
for urging said movable structure into contact with said 
support casing, wherein in the absence of external forces 
on said arm and feeler said movable structure is supported 
by said support casing due, basically, to contact between 
said reference element and said seat, and wherein, upon : ; i 
applying external forces on said feeler, the possible dis- a. A method of heat treating a material web, selectively 
placements of said movable structure with respect to said provided with a liquid having viscosity selected from low 
support casing include, substantially, mutual rotations viscosity and high Srey: nS ene chamber by means 
about said determined point and mutual rotations about of thermal radiation and hot air, comprising the steps of: 
any point of said circumference. impinging the material web by means of radiant heat a first 

time in one predetermined zone of said chamber; 

thereafter subjecting the material web to blowing with pre- 
heated air directed toward said material web in at least 
one other predetermined zone of the same chamber 
thereby holding and guiding the material web by the 
preheated air floatingly in the form of a sinusoid through- 
out the treatment chamber; and 

thereafter impinging the material web by means of radiant 
heat a second time in a further predetermined zone of the 
same chamber. 


counter member to each other, and a seat for supporting 
said spherical member. 


5,299,362 : 
METHOD OF, AND APPARATUS FOR, HEAT TREATING 
A MATERIAL WEB PROVIDED WITH A LIQUID OR 
PASTE-LIKE PREPARATION 
Hansjorg Baldinger, Niederlenz, Switzerland, assignor to Van 
Brandwijk Systems Programming B. V., Gravenhage, Nether- 
lands 


Int. Cl.5 F26B 3/28 
30 Claims 
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5,299,361 
MULTI-COORDINATE PROBE 
Karl Fiedler, Surberg, Fed. Rep. of Germany, assignor to Dr. 
Johannes Heidenhain GmbH, Traunreut, Fed. Rep. of Ger- 
many 
Filed Jul. 24, 1992, Ser. No. 919,514 
Claims priority, application European Pat. Off., Jul. 26, 1991, 
91112552.4 
Int. Cl.5 GO1B 5/03 
USS. Cl, 33—559 24 Claims 5,299,363 
DRYER GROUP WEB TRANSFER REGION FOR PAPER 
MAKING MACHINE 
Wilfried Kraft, and Hans-Peter Sollinger, both of Heidenheim, 
Fed. Rep. of Germany, assignors to J. M. Voith GmbH, Fed. 
Rep. of Germany 
Filed Jan. 24, 1992, Ser. No. 825,395 
Claims priority, application Fed. Rep. of Germany, Jan. 24, 
1991, 9100762 
Int. Cl.5 F26B 11/02 
19 Claims 


19. A method for drying a moving web of paper having first 
and second surfaces on opposite sides thereof; said method 
including the steps of: 

guiding said web along a serpentine path through a first 


1. A multi-coordinate probe comprising: 
at least one probing pin which is deflectable in several coor- 
dinate directions; and 


a support system for supporting said probing pin, wherein 
said support system has a plurality of support points, 
wherein each support point is formed by the cooperation 
of surface regions of a support member and a counter 
member, and further wherein each support point includes 
a spherical member which supports said support member 
and is rotatable to provide for both an axial adjustment 
and a radial adjustment of said support member and said 


dryer section and a second dryer section disposed down- 
stream of said first dryer section, with said first surface 
contacting a first plurality of heated cylinders in said first 
dryer section and said second surface contacting a second 
plurality of heated cylinders in said second sections; 
utilizing a moving closed loop first support belt having a first 
side in engagement with said second surface to support 
said web as it moves through said first second with said 
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web being disposed between said first support belt and 
said first plurality of heated cylinders; 

utilizing a moving closed loop second support belt having a 
first side in engagement with said second surface to sup- 
port said web as it moves through said second section with 
said web being disposed between said second support belt 
and said second plurality of heated cylinders; 

guiding said first belt through said first section along a path 
that is partially defined by a guide roller disposed at the 
downstream end of said first section with said first belt 
being interposed between said web and said guide roller 
and the latter guiding said web as it exits said first section; 

guiding said second belt through said second section along a 
path that is partially defined by a removal roller disposed 
at the upstream end of said second section with said sec- 
ond belt being interposed between said web and said 
removal roller and the latter guiding said web as it enters 
said second section; 

said serpentine path being partially defined by said guide and 
removal rollers with said removal roller being down- 
stream of the guide roller, and said web being transferred 
from said first support belt to said second support belt in a 
transfer region where said guide and removal rollers are 
disposed; 

arranging said first and second support belts to be spaced 
from one another in said transfer region, there being a 
relatively small space between said belts in a portion of 
said transfer region where said first belt runs past said 
removal roller, which space is substantially greater than 
the thickness of said web, whereby there is an open draw 
for said web as it transfers from said first belt to said 
second belt; and arranging an air boundary layer deflec- 
tion device along the free travel path at the opposite side 
of the first support belt from the side thereof supporting 
the web, the deflection device being operatively posi- 
tioned and shaped so that a boundary layer of air trans- 
ported by the first support belt at the side of the first 
support belt toward the deflection device is deflected by 
the air boundary layer deflection device through the first 
support belt to impinge upon said web and thereby urge 
same to separate from said first support belt. 


5,299,364 
ARRANGEMENT AND METHOD FOR TREATMENT OF 
WEBS USING NOZZLES WITH NEGATIVE PRESSURE 
Pertti Heikkila, Raiso, and Jaakko Rintanen, Turku, both of 
Finland, assignors to Valmet Paper Machinery Inc., Finland 
Filed Sep. 1, 1992, Ser. No. 938,952 
Claims priority, application Finland, Sep. 5, 1991, 914194 
Int. Cl.5 F26B 3/00 

22 Claims 


1. An arrangement of nozzles for the treatment of a web, 
comprising 
a nozzle which directs a drying and supporting gas flow at a 
web running above said nozzle, said nozzle having a box 
construction with a top face, and 
a first carrier face arranged on a side of said top face of said 
nozzle, 
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said nozzle having a first and a second nozzle slot on an 
opposite side of said top face, 

said first nozzle slot being defined by first nozzle walls struc- 
tured and arranged to pass a first gas flow out of said first 
nozzle slot, one of said first nozzle walls comprising a 
curved guide face structured and arranged to guide the 
first gas flow out of said first nozzle slot due to a Coanda 
effect and to cause the first gas flow to become parallel to 
said first carrier face, 

said second nozzle slot located at a distance from and before 
said first nozzle slot in the running direction of the web, 
said second nozzle slot being defined by second nozzle 
walls structured and arranged to pass a second gas flow 
out of said second nozzle slot and toward the web, and 

means to direct the second gas flow toward the web such 
that it has a velocity component perpendicular to the 
running direction of the web which is substantially equal 
to or greater than a velocity component parallel to the 
running direction of the web, said parallel velocity com- 
ponent being larger than zero. 


5,299,365 
ELECTRIC DRYER CIRCUIT SYSTEM 
Yun H. Lee, No. 42, Chiao Ai 6th Rd., Hsin Tien City, Taipei 
Hsien, Taiwan 
Filed Dec. 29, 1992, Ser. No. 997,813 
Int. Cl.5 F26B 19/00 
U.S. Cl. 34—48 


1. In an electric dryer circuit system including a power 
voltage selection switch, a low/high/off power switch, a DC 
power converter, a timer and display system, a driver means 
system, an automatic conducting device, and a dryer load 
consisted of an electric heating coil, a motor and a fan said 
driver system means being coupled between said timer and 
display system and said automatic conducting device and dryer 
load for driving said dryer load through said automatic con- 
ducting device; said DC power converter including a rectifier 
diode and said power voltage selector switch including a zener 
diode and said driver system means is controlled by said timer 
and display system the improvement comprising: automatic 
breaker circuit means controlled by said automatic conducting 
circuit and coupled between said rectifier diode and zener 
diode for cutting off the power supply therebetween respon- 
sive to a signal from said automatic conducting circuit indicat- 
ing no work from the dryer load. 
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5,299,366 a curler body having a shape and configuration onto which 
FLUIDIZED BED TRANSPORT APPARATUS FOR a lock of damp hair can be coiled; 
COATING SMALL HARDWARE ITEMS 
Elmar Maier, Felkirch-Tisis, and Eckart Drdéssler, Thiiringen, 
both of Austria, assignors to Hilti Aktiengesellschaft, Fur- 
stentum, Liechtenstein 


a layer of high-surface area material extending about said 
curler body; 
hair drying expediting material bonded to the surface of said 
high-surface area material for absorbing moisture from the 
Filed May 13, 1992, Ser. No. 882,602 eee 
Fh nage! — application Fed. Rep. of Germany, May 17, a water permeable cover enveloped about said hair drying 
. I 5 expediting material for allowing moisture from the hair to 
nt. Cl.5 F26B 17/00 : ; 2 & : 
US. Cl. 34—57 C contact said hair drying expediting material; 
whereby when the lock of hair is coiled about the curler 
apparatus, the hair drying material dries the hair in the 
general shape and configuration of the curler body. 





5,299,368 
SHOE MIDSOLE WITH VENTILATION DEVICES 
Su-Man H. Liu, 7F-4, No. 18, Lane 19, Sec. 1, Shuang Shyr Rd., 
Taichung, Taiwan 
Filed Aug. 26, 1993, Ser. No. 111,866 
Int. Cl.5 A43B 7/06 
US. Cl. 36—3 B 6 Claims 





1. Transport apparatus for small sized hardware items com- 
prising an enclosure (4) containing a fluidized bed, a down- N : 
wardly sloping gas permeable base (6) over which the hard- pA NC 


Te 
es 


ware items move from a first end of the base to a second end re ent : 

and including feed chambers (6a, 6b, 6c, 6d) subjacent to the 48” SASSSEESSGNSS 

base (6) and disposed one following the other from the first end 

to the second end, wherein the improvement comprises that 

the gas feed chambers (6a, 6b, 6c, 6d) have acommon bottom 4. A shoe midsole comprising a sole portion, a heel portion, 

plate (6x) located downwardly below the base (6) and are 4 shank portion connecting said sole portion and said heel 

sealed relative to one another in a gas-tight manner, means for portion, and an elastic shock-absorbing member embedded in 

individually regulating the gas pressure in each of said gas feed said heel portion; wherein said elastic shock-absorbing member 

chambers (6a, 6b, 6c, 6d), the base (6) between the first end and has an arcuate projection, an air chamber, a plurality of cavities 

the second end being shaped in a step-like manner at respective haying an open end situated in a top surface of said elastic 

transitions between each of said gas feed chambers (6a, 6b, 6c, shock-absorbing member, a plurality of first air ducts through 

6d) and the height of the base (6) above the bottom plate (6x) which said cavities are in communication with said air cham- 

increasing in a downwardly sloping direction of the bottom per, and a plurality of first through holes extending from a top 

plate (6x) toward each of said transitions. surface of said arcuate projection to communicate with said air 
chamber; and wherein said heel portion is provided in a top 
surface thereof with an opening corresponding in location to 

5,299,367 


HAIR DRYING CURLER APPARATUS ‘Sil meute postion and witha pal of second through 
Lonnie G. Johnson, 4030 Ridgehurst Dr., Smyrna, Ga. 30080, ‘ 
and Francis LeVert, 1725 Magnolia Ave., Knoxville, Tenn. 
37917 
Filed Oct. 7, 1992, Ser. No. 957,675 
Int. Cl.5 F26B 13/26 5,299,369 
20 Claims SHOE WITH RETRACTABLE SPIKE ASSEMBLY 
Neil M. Goldman, 13 Sunset Dr., Randolph, Mass. 02368 
Filed Jan. 21, 1993, Ser. No. 7,162 
Int. Cl.5 A43C 15/00 
U.S. Cl. 36—61 13 Claims 
1. A sport shoe having an upper and a sole, said sport shoe 
comprising: F 

(a) a plurality of open-ended chambers formed in the sole of 
the shoe, each said chamber opened at a bottom of the 
sole; 

(b) a spike rotatably mounted in each said chamber, said 
spike rotatable between a retracted position and an ex- 
tended position, each said spike retracted into its chamber 
when in said retracted position, each said spike projecting 


outwardly and downwardly from the sole when in said 
1. A hair drying curler apparatus for use in the treatment of extended position; and 


drying and curling locks of damp hair, said apparatus compris- (c) actuator means for moving said spikes between said 
ing: retracted positions and said extended positions, each said 
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spike rotating beyond a vertical centerline passing which at least one transport belt is driven in said direction by 
through the axis of rotation of that said spike when moved means of conveyor rollers with the sheet material clamped 
between a side of a conveyor belt and at least one baffle plate; 
and at least one smoothing element disposed upstream of said 
clamping area relative to said direction; wherein said at least 


one smoothing element includes a groove situated in a first 
Viz LAZY 
LT - BE IZ surface of the smoothing element through which the belt 
dls Bway Wi, 
22 


"24%, 28 24 


from said retracted position to said extended position by 
said actuator means. 


5,299,370 
EXCAVATION APPARATUS 
Wesley Gyori; Ronald Gyori; Wendel Gyori, all of Rimbey, and 
Brian Pacey, Calgary, all of Canada, assignors to Badger 
Daylighting Inc., Calgary, Canada 
Filed Nov. 25, 1992, Ser. No. 981,663 


Int. Cl.5 E02F 3/88 passes before being driven in the clamping area, and wherein 


said smoothing element includes a second surface, the second 
surface comprising a smoothing surface positioned so as to 
engage a dog-ear on the sheet material as the sheet material is 
conveyed by the belt past the smoothing element, the smooth- 
ing surface facing away from said side of the belt and thereby 


USS. Cl. 37—347 


urging said dog-ear away from said clamping area. 


5,299,372 
SS P PRESS FOR SMOOTHING CREASES ON TIES 
Hla) Cros mh le Thomas Kelly, Dunlaoghaire, and Andrew Bradley, Dublin, both 
0) == “ee of Ireland, assignors to Arrowhead T.P. Limited, Dublin, 
Ireland 
Filed Apr. 3, 1992, Ser. No. 863,192 
Claims priority, application Ireland, Apr. 3, 1991, 1092/91 

1. An excavation apparatus comprising: Int. Cl.5 DO6F 71/28; A47G 25/72 
a tank partitioned into at least two isolated chambers, one of U.S, Cl. 38—36 16 Claims 

said chambers being adapted to hold fluid to be sprayed 

and the other of said chambers being adapted to receive 

excavated material; 
conduit means in the fluid communication with said one and 

other chambers; 
pump means to force fluid from said one chamber through 

said conduit means and onto an area to be excavated at a 

pressure sufficient to dislodge earth; and 
vacuum means to draw excavated material and/or sprayed 

fluid into said other chamber via said conduit means, 

wherein said pump means and vacuum means are consti- 

tuted by a single pump. 


5,299,371 
BELT TRANSPORT SYSTEM INCLUDING DOG-EAR 
REMOVING ELEMENTS 
Markus Haberstroh, Landsberg/L., Fed. Rep. of Germany, 
assignor to GAO Gesellschaft fur Automation und Organisa- 
tion mbH, Fed. Rep. of Germany 
Filed Apr. 3, 1992, Ser. No. 863,046 
Claims priority, application Fed. Rep. of Germany, Apr. 4, 
1991, 4110931 
Int. Cl.5 DO6C 3/00; B65H 5/38 1. A tie press for pressing and removing creases from at least 
US. Cl. 38—9 4 Claims a portion of a tie, comprising: 
1. A belt transport system for conveying thin sheet material a tie receiving member for receiving said portion of the tie; 
in a predetermined direction, comprising a clamping area in _a tie pressing member comprising a cover and a tie-engaging 
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resilient mat mounted on the cover, said tie pressing mem- 
ber being movable relative to the tie receiving member 


APRIL 5, 1994 


5,299,374 
MULTIFUNCTION FIRE ARM CONTROL DEVICE 


from an open position for insertion and removal of the tie Georges Mathys, Moulin de I’Estrille, 3320 Tizac De Curton, 


to a pressing closed position wherein the tie is pressed 


between the members; and 


closure means for retaining the tie pressing member in the 
closed position in pressing engagement with the tie receiv- 


ing member; 


the closure means being mounted on the cover and the 


receiving member and including 


i) cooperating engagement means for a releasably holding 


the tie pressing member in the closed position, and com- 


prising a projection on at least one of the members for 


engagement in a recess in at least one of the member, the 
projection being releasably engaged in the recess on clo- 
sure of the tie press, and 

ii) release means for releasing the tie pressing member form 
the closed position, and comprising a spring release mem- 
ber, said spring release member being movable by an 
actuating means from a clamping position in which the 
recess is engaged with the projection to a release position 
for moving the tie pressing member to the open position; 

wherein at least one of said members includes a receiving 
recess to receive said portion of the tie, and said receiving 
recess is defined between a pair of spaced-apart side walls, 
the side walls being inclined in a longitudinal direction to 
substantially follow the shape of the tie. 


5,299,373 
HAND-GUN WITH MOVING CARTRIDGE CHAMBER 
MAGAZINE 
Sandor Breiner, Szentendrei ut 12.1.2, Budapest, Hungary H- 
1035 
Continuation-in-part of Ser. No. 858,984, Nov. 23, 1990, 
abandoned. This application May 21, 1992, Ser. No. 887,910 
Claims priority, application Hungary, Nov. 24, 1989, 6161/89 
Int. Cl.5 F41A 9/20, 9/23 


US. Cl. 42—39.5 13 Claims 
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1. A hand-gun with moving cartridge chamber magazine, 
comprising a grip, a barrel connected to the front upper part of 
the grip, a cartridge magazine pushable into a slide inside the 
grip to receive cartridges, and a firing device at the rear part of 
the grip, 

characterized in that the cartridge magazine is a moving 

cartridge chamber magazine (4) comprising at least two 
cartridge chambers (7) joined rigidly together, and a mag- 
azine lifting device (6) connected to the grip (3), by means 
of which the cartridge chamber magazine (4) can be 
moved step-by-step upwards along the slide inside the grip 
(3). 


France 
Filed Aug. 3, 1992, Ser. No. 923,455 
Claims priority, application France, Aug. 7, 1991, 91 10251 
Int. Cl.5 F41A 19/35 


USS. Cl. 42—69.01 27 Claims 








27. A multifunctional firearm control device for a firearm, 

comprising: 
a trigger slidably-mounted on a casing of the firearm, said 
trigger being capable of occupying a first position, a sec- 
ond position, a third position, and a fourth position, 
wherein: 
said first position comprises a rest or uncocked position; 
said second position comprises an armed position located 
behind said rest position; 

said third position comprises a firing position located 
behind said armed position; and 

said fourth position comprises an opening position; 

a triggering device comprising two meeting roller bearings 
and a percussion spring which, when freed, activates a 
hammer or striking pin; and 

a firing plate comprising an armament ramp on a mobile 
piece moved by an activation of said trigger, in a non-rev- 
ersible movement after arming, by means of an armament 
bearing on an armament lever on said percussion spring, 
and a device for freeing said triggering device with meet- 
ing roller bearings; and 

a control rod moved by said trigger as said trigger moves 
into said opening position. 


5,299,375 
LASER DIODE ALIGNMENT MECHANISM 

Heinz H. Thummel, Salinas; Dave E. Doggett, Bolder Creek, 

and Gary G. Love, Monterey, all of Calif., assignors to Laser 

Devices, Inc., Monterey, Calif. 
Continuation of Ser. No. 645,466, Jan. 24, 1991, abandoned. This 

application Apr. 21, 1993, Ser. No. 50,976 
Int. Cl.5 F41G 1/35 


USS. Cl. 42—103 51 Claims 


1. A laser alignment apparatus for aligning an angle of a laser 
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relative to a laser mount which attaches to a firearm, said laser scent into the surrounding air and upon the ground below 
alignment apparatus comprising: said device. 

a laser element; 

a housing for the alignment apparatus; 

a base plate, coupled to said housing, having an inner open- 5,299,377 
ing with an annular configuration for allowing movement INTER-LINE FISHING ROD 
of said laser element within said base plate; Masaru Akiba, Saitama, Japan, assignor to Daiwa Seiko, Inc., 

a platform having an inner opening with an annular configu- _ Tokyo, Japan 
ration substantially coextensive with the inner opening of Continuation of Ser. No. 756,281, Sep. 6, 1991, abandoned. This 
said base plate and means for attaching said laser element application Jan. 19, 1993, Ser. No. 5,410 
to said platform; Claims priority, application Japan, Sep. 7, 1990, 2-235689 

a spacer attachment means for holding said base plate and Int. Cl.° AO1K 87/04, 87/00 ‘ 
platform together and for facilitating relative spacing U-S. Cl. 43—18.1 4 Claims 
therebetween; and 

a first adjustment means and a second adjustment for adjust- 
ing said platform relative to said base plate, said spacer 
means is located in said base plate such that an angel 
between a line between said spacer means and said first 
adjustment means and a line between said spacer means 
and said second adjustment means is a right angle. 6 





1. An inter-line fishing rod in which a fishline is to be in- 
5,299,376 serted into and passed through the inside of the rod, compris- 
ELECTRONIC SCRAPE DRIP ie —_—. aor 
Benton A. Roberts, Rte. 2, Box 1660, Kyle, Tex. 78640 a hollow cylindrical body having an internal cylindrical 
Filed Oct. 29, 1992, Ser. No. 968,282 surface and an external cylindrical surface radially spaced 
Int. Cl.5 AOIM 31/06 thepette; sik 

US. Cl. 43—2 6 Claims 2 fishline guide sleeve having an interior surface engaged 
with said external cylindrical surface, wherein said fishline 
guide sleeve is shaped as a funnel such that the interior 
surface diameter of the fishline guide sleeve gradually 

increases from a terminus of the hollow body; and 
a fishline guide ring engaged with said interior surface and 
formed with a fishline guide surface adapted to contact 
the fishline, said fishline guide surface is located radially 
inside said interior surface and has an axial cross section 
with a radius of curvature not less than one half of the 
diameter of said internal cylindrical surface, and the inte- 
rior surface of the fishline guide sleeve is positioned radi- 
ally outside an imaginary straight line which connects said 
fishline guide surface of said fishline guide ring and said 
internal cylindrical surface of said body, wherein an annu- 
lar space is defined which is radially bounded by said 
imaginary line and said interior surface as well as longitu- 
dinally bounded by said terminus of said hollow body and 

said fishline guide ring. 





5,299,378 
FISHING LURE 


j . Trevor J. Ballard, 5831 N. Ava St., Kansas City, Mo. 64151 
1. A buck lure dispensing device for periodically dispensing Filed Jun. 10, 1993, Ser. No. 40,914 


a fluid animal scent, said device comprising: Int. Cl.5 A01K 85/00 

a hollow housing, means for supporting said housing in an U.S, Cl. 43—42.06 7 Claims 
elevated position above the ground, said means for sup- 
porting connected to said housing, a reservoir contained 
at least partially within said housing for containing said 5 6 
animal scent, a valve means for controlling flow of said Serer ae 
animal scent out of said reservoir, and a timer within said . Z y CAAA VV 
housing, said timer for controlling said valve means; e << llll lille ep 

said valve means comprising a needle, said needle including RIF SESOTL 
a first end and a second end, said fist end positioned above 5 2 6 
said reservoir and said second end including a seal and 
positioned adjacent an aperture at the bottom of said 
reservoir, said valve means further comprising a control 1. A fishing lure having a length and shape to provide an 
means for intermittently raising and lowering said needle, appearance resembling that of a bait fish having a head portion 
said control means acting in response to said timer, said and a tail portion and including a fish hook for attachment to 
control means connected to said first end, a fish line comprising: 

said device further comprising a tube extending from the a shaped weight at a leading end of the lure which corre- 


32 


bottom of said reservoir, and an absorbent wick mounted 
adjacent a lowermost distal end of said tube, 

whereby said timer activates said control means, and said 
control means positions said needle so as to allow said 
animal scent to flow from said reservoir into said tube to 
said wick, so as to allow gradual emission of said animal 


sponds to the head portion of the bait fish and a fish hook 
at a trailing end of the lure which corresponds to the tail 
portion of the bait fish, said hook being attached through 
an interior portion of the lure to a fish line attaching loop 
by way ofa plurality of parts which include a structure for 
allowing the hook to swivel with respect to the fish line 
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attaching loop and a tension spring member for absorbing 
a shock load after a fish is hooked; 

a unitary sheath of a soft non-porous synthetic plastics mate- 
rial serving a an outer lure surface which provides a feel 
similar to that of bait fish flesh, said sheath extending 
along the length of the lure to surround and obscure the 
shaped weight, all of said plurality of parts and at least 
part of the hook; and 

a layer of porous and resiliently compressible material sur- 
rounding said plurality of parts and underlying the sheath, 
said porous material having an exposed portion accessible 
at the trailing end of the lure to permit the addition of a 
fluid fish attractant at a position near the hook, and said 
porous material together with said sheath forming an 
outer lure surface which has the feel of a bait fish flesh. 


5,299,379 
QUICK RELEASE FISHING LURE CONNECTION 
APPARATUS AND METHOD 
Thomas E. Hawk, P.O. Box 354, Salado, Tex. 76571 
Filed Aug. 6, 1992, Ser. No. 926,336 
Int. Cl.5 AO1K 85/00 


US. Cl. 43—42.49 20 Claims 


1. A quick release fishing lure connection comprising: 

(a) a base member secured to a lure body and having a base 
member receptacle therein with an outwardly facing 
receptacle opening; 

(b) a retaining feature formed on a side wall of the base 
member receptacle; 

(c) a connector member having a connecting portion 
adapted to be received in the base member receptacle 
through the receptacle opening; 

(d) a locking member movably mounted on the connecting 
portion and capable of alternatively residing in an ex- 
tended position and a retracted position, the locking mem- 
ber for contacting the retaining feature when in the ex- 
tended position while the connecting portion is received 
in the base member receptacle thereby preventing the 
connecting portion from being withdrawn, and for allow- 
ing the connecting portion to be withdrawn from the base 
member receptacle when in the retracted position; 

(e) a control member movably mounted on the connector 
member adapted to- move between a lock position in 
which it holds the locking member in the extended posi- 
tion and a release position in which it allows the locking 
member to move to the retracted position; 

(f) means for retaining the control member in the lock posi- 
tion; and 

(g) means associated with the connector member fore re- 
ceiving an article to be connected to the lure body. 


5,299,380 
RODENT ENCLOSURE 
Robert W. Fornal, Sr., P.O. Box 2083, Sandwich, Mass. 02563 
Continuation-in-part of Ser. No. 614,859, Jul. 3, 1991, 
abandoned. This application Dec. 4, 1992, Ser. No. 986,452 
Int. Cl.5 AO1K 69/06 
8 Claims 


1. A rodent enclosure adapted for capturing and retaining 

alive a rodent comprising: 

a) a plexiglas housing having an entrance end and an en- 
closed end and including openings at said entrance end 
and said enclosed end, said plexiglas housing comprising a 
plurality of sidewalls, a top wall and a floor all con- 
structed of transparent plexiglas material comprising; 

i) a portal chamber adjacent the entrance end having a 
normally fully opened portal; 

ii) a normally enclosed bait chamber having a substantially 
closed end, 

b) a tilting ramp normally positioned in a horizontal plane, 
parallel to the floor, mounted on a pair of pivots having an 
outer portal portion and a tilting ramp portion adapted to 
move between a normally level position providing for 
access to the portal chamber and a tilting position provid- 
ing access to the bait chamber wherein the outer portal 
portion is relatively heavier than the tilting portion for 
automatically returning the tilting ramp to the level posi- 
tion for providing alternatively an access means or a 
barrier means enabling a rodent to enter the bait enclosure 
via the tilting ramp and be retained in said bait chamber by 
a barrier system including the tilting ramp when in level 
position; 

c) controlled egress means for selectively releasing the en- 
trapped rodent unharmed; 

d) ventilation means provided in the bait chamber for pro- 
viding circulation of air through the chamber which com- 
prises a slotted opening to facilitate scenting and to permit 
ventilation and the source of air for the trapped rodent; 

e) barrier means comprising a series of interrelated partial 
barrier walls configured to operate in association with the 
tilting ramp and constructed of transparent plexiglas mate- 
rial, including an upper intermediate wall providing a 
partial barrier at the inner end of the portal chamber, a 
lower intermediate barrier wall and an end portal lower 
partial barrier wall for providing an entrance path when 
the tilting ramp is in the tilting position and for providing 
a barrier preventing escape when the tilting ramp is in the 
level position; 

f) bait means for luring a rodent into the bait chamber for 
enclosure therewith in and for providing a food source for 
sustaining life of a trapped rodent for a period of at least 
eight hours comprising a ball of peanut butter of at least 3” 
in diameter adapted to be positioned in the bait chamber 
by access through the controlled egress means; wherein a 
rodent on being attracted to the bait enters the portal 
chamber by stepping on the generally horizontal tilting 
ramp, the rodent being lured by sensing the bait, there 
being openings for scenting at the entrance and in the 
enclosed end of the housing and which bait is visible from 
outside the enclosure, and, upon entering the open portal 
and proceeding inwardly along the horizontal plane of the 
tilting ramp toward the bait, passes the pivot point of the 
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tilting ramp defined by the pivots, whereupon the weight 
of the rodent is operative to depress the tilting end of the 
ramp downwardly, thereby forming an entrance way 
between the upper partial barrier wall and the floor to 
provide access for the rodent to exit the ramp and enter 
the bait chamber, whereupon due to the slightly greater 
weight of the outer portal portion of the tilting ramp, said 
tilting ramp automatically returns to its normal level posi- 
tion, closing the access to the bait chamber to enclosure 


the rodent within the bait chamber with no means of 


egress. 


5,299,381 
CHRISTMAS TREE STAND APPARATUS 
Gaylon E. Oldenburg, Jr., RR #1, Box 92AA, Parkhurst Rd., 
Oswego, N.Y. 13126 
Filed Feb. 8, 1993, Ser. No. 14,734 
Int. Ci.5 A47G 7/02 


US. Cl. 47—40.5 4 Claims 


1. A Christmas tree stand apparatus, comprising, 

a container, the container having a floor and a continuous 
side wall, with the side wall including a continuous en- 
trance end, and the container symmetrically oriented 
about a container axis, and 

a plurality of fastener rods orthogonally oriented relative to 
the container axis radially and threadedly directed 
through the side wall, and 

a plurality of support legs fixedly mounted exteriorly of the 
container to the container floor, with the support legs 
each having a plurality of leg distal ends, and each of said 
leg distal ends includes an externally threaded support rod 
threadedly directed through said leg distal end, with each 
support rod oriented parallel and an equal distance rela- 
tive to the axis, and each support rod including a wheel 
member rotatably mounted relative to the support rod 
oriented below the support rod, and 

a U-shaped support fixedly mounted to the container en- 
trance end, and the U-shaped support including spaced 
parallel support side walls and a support floor, with the 
support floor and the support side walls defining a support 
channel, and the support channel directed into the con- 
tainer, and the support channel oriented at an oblique 
angle relative to the container axis, and the support side 
walls each including a T-shaped slot, and each T-shaped 
slot oriented parallel and coextensive relative to one an- 
other, and a first conduit, the first conduit having a first 
conduit exit end and a first conduit entrance end, with the 
first conduit having a plurality of guide lugs fixedly 
mounted to the first conduit in adjacency to the first 
conduit exit end, and the guide lugs diametrically directed 
through the first conduit, and the guide lugs arranged for 
reception with the T-shaped slots. 


GENERAL AND MECHANICAL 


5,299,382 
SUPPORT FRAME FOR WREATHS 
Thomas Carmichael, P.O. Box 195, Tracyton, Wash. 98393 
Filed Feb. 20, 1991, Ser. No. 658,325 
Int. Cl.5 A01G 5/00 
US. Cl. 47—41.01 


1. A unitary, ring-like member forming a frame for use in the 
fabrication of a wreath defined by material such as boughs and 
greens or the like; 

said unitary member defining an inner and outer periphery 

and having a first substantially planar portion whose maxi- 
mum dimension parallel to the plane of said member is 
substantially greater than its maximum dimension trans- 
verse to the plane of said member, said substantially planar 
portion including a plurality of circumferentially spaced 
means for impeding movement of said wreath material in 
the plane of said frame after being secured thereon; 

said member also having at least one second upstanding 

portion which is integral with one of the inner and the 
outer periphery of said first portion and extends trans- 
versely to the plane of said first portion, said upstanding 
portion having a sufficient height transversely to the plane 
of said member to thereby resist deformation of said uni- 
tary member transversely to said plane of said member 
and to prevent the wreath material from rolling off the 
face of said member. 


5,299,383 
PLANT CULTIVATION METHOD AND APPARATUS 
THEREFOR 
Tadashi Takakura; Eiji Goto; Seiji Takishima; Hiromitsu 

Takada; Einosuke Mifune; Yoshio Takahashi; Fumito Takagi, 
and Yuji Hirosawa, all of Tokyo, Japan, assignors to Tadashi 
Takakura and Shimizu Construction Co., Ltd., both of Tokyo, 
Japan 

Continuation of Ser. No. 536,117, Jun. 11, 1990, abandoned. 

This application Jan. 28, 1993, Ser. No. 13,533 
Claims priority, application Japan, Aug. 2, 1989, 1-200801 
Int. Cl.5 A01G 31/00 


USS. Cl. 47—58 8 Claims 





1. A plant cultivation method comprising the steps of, in 
cultivation of a plurality of plants within a cultivation bed 





34 


which includes nutritive elements required for the growth of 
the plants, selecting a location of a terminal bud of each plant, 
and blowing gas individually against the terminal bud of each 
of the plants directly above each plant through an air tube 
which is provided immediately above each of the plants. 


5,299,384 
SELF-DRAINING PLANTER 
Dean D. Andrews, 11817 W. 149th St., Olathe, Kans. 66062 
Continuation-in-part of Ser. No. 785,514, Oct. 31, 1991, 
abandoned. This application Oct. 13, 1992, Ser. No. 959,693 
Int. Cl.5 AO1G 9/02 


US. Cl. 47—66 11 Claims 


1. A self-draining planter, comprising: 

(a) structure having walls defining an upwardly open soil, 
plant, and water-holding receptacle, at least one of said 
walls defining a water-flow aperture; 

(b) drain means coupled with said aperture and extending 
inwardly therefrom into said compartment for conducting 
water outwardly through said aperture; 

(c) filter means coupled with said drain means for selective 
removal of water from said receptacle; and 

(d) means adjustably supporting said drain means within said 
receptacle in disposition such that water is drained to a 
preselected level within the receptacle. 


5,299,385 
DETENTION CELL LOCKING SYSTEM 
Lloyd McConnell, Addison, Tex., assignor to Glitsch, Inc., Dal- 
las, Tex. 
Filed Oct. 9, 1992, Ser. No. 959,062 
Int. Cl.5 E0SB 47/06 


1. An improved detention cell looking system of the type 
utilizing a detention cell door having an upper supporting 
drive carriage for the movement thereof and mechanical link- 
age for locking said cell door in both the open and closed 
positions, said drive carriage being actuated by an electric 
drive assembly and imparting locking actuation to at least one 
vertical locking bar and a second carriage locking member, the 
improvement comprising first and second toggle plates 
mounted to said drive carriage and adapted for pivotal engage- 
ment one with the other and lost motion actuation in associa- 
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tion therewith for both locking and unlocking said first me- 
chanical linkage and said vertical locking bar. 


5,299,386 
SAFETY GATE ASSEMBLY 

Robert W. Naegelli, Edmond, Okla., and Norbert Hahn, Frank- 

lin, Wis., assignors to Rite-Hite Corporation, Milwaukee, 

Wis. : 

Filed Nov. 27, 1991, Ser. No. 799,032 
Int. Cl.5 EOSF 15/02 

US, Cl. 49—28 


1. A safety gate assembly mountable for use as an impact 
barrier at a loading dock station provided with an access pas- 
sageway, said assembly comprising a pair of stationary, later- 
ally spaced, upright support members positionable on opposite 
sides of the passageway; shield means selectively mounted on 
one of the support members; hingedly mounted gate means 
proximate said one support member and shield means and 
including at least one hingedly mounted elongate segment 
selectively movable between an operative passage-blocking 
mode and an inoperative non-blocking mode, the movement of 
said one segment being in a path defining a substantially verti- 
cal plane, when in the operative mode, said elongate segment 
being substantially horizontally disposed and spanning the 
distance between said support members; drive means disposed 
proximate said one support member and shield means and 
having an actuatable element drivable between a retracted 
position and an extended position and operatively connected to 
said one segment for effecting controlled movement of said 
one segment between said modes; drive-assist means opera- 
tively connected to said actuatable element and continually 
biasing said actuatable element toward a position such that the 
drive-assist means enhances the force applied by the actuable 
element to the one segment to effect movement of the one 
segment from the operative mode to the inoperative mode; and 
stop means mounted for engaging said one segment only when 
said one segment assumes the operative mode. 


5,299,387 
SENSING EDGE FOR A GATE 
Bearge D. Miller, Concordville, and Anatoly Galperin, Philadel- 
phia, both of Pa., assignors to Miller Edge, Inc., Concordville, 
Pa. 
Filed Feb. 14, 1992, Ser. No. 837,300 
Int. Cl.5 EOSF 15/02 
USS. Cl. 49—28 12 Claims 
1. A sensing edge for a gate to protect persons, equipment 
and the gate from impact damage, the gate including a leading 
member having an external surface and a maximum lateral 
width, said sensing edge comprising: 

a mounting member for securing the sensing edge to the 
leading member of the gate, said mounting member in- 
cluding first and second lateral edge spaced apart a dis- 
tance less than the maximum lateral width of the leading 
member, said mounting member further including an 
outer surface and an inner surface defining a first area for 
receiving in facing engagement a portion of the leading 
member, said inner surface being sized and shaped to 
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extend around a portion of the external surface of the 
leading member having the maximum lateral width, said 
mounting member being constructed of a material having 
a sufficient degree of flexibility to allow said first and 
second lateral edges of said mounting member to move 
toward and away from each other such that the maximum 
lateral width portion of the leading member can be snap fit 
within the first area to thereby secure the sensing edge to 
the leading member; 

an elongated outer sheath having a first lateral edge, a sec- 
ond lateral edge, an interior edge and an exterior surface, 


said first and second lateral edges of said sheath being 
spaced apart and secured to said mounting member proxi- 
mate said first and second lateral edges of said mounting 
member, said interior surface of said sheath being spaced 
from said outer surface of said mounting member to 
thereby define a second area for receiving a switch means; 
and 

a switch means complementarily positioned within the sec- 


ond area for actuation of the device upon application of 


pressure substantially anywhere along the exterior surface 
of the sheath. 


5,299,388 
MACHINE FOR USE IN THE MANUFACTURE OF 
VEHICLE POWER STEERING GEARS 
Arthur E. Bishop, Sydney, Australia, assignor to A. E. Bishop & 
Associates Pty. Limited, North Ryde, Australia 
PCT No. PCT/AU91/00494, § 371 Date May 19, 1993, § 102(e) 
Date May 19, 1993, PCT Pub. No. WO92/10333, PCT Pub. 
Date Jun. 25, 1992 
PCT Filed Oct. 28, 1991, Ser. No. 50,328 
Claims priority, application Australia, Dec. 10, 1990, PK3787 
Int. Cl.5 B24B 19/02, 5/36 
US. Cl. 51—97 R 
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1. A machine for grinding the outer metering edge contours 
on the edges of the axially extending grooves of a power steer- 
ing gear input-shaft, having means for supporting said input 
shaft for rotation, a substantially cylindrical grinding wheel 
whose working surface is dressed parallel to the axis of said 
input-shaft, drive means to rotate said input-shaft, means to 
cyclically increase and decrease the distance between said 


GENERAL AND MECHANICAL 
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input-shaft and said grinding wheel several times during each 
revolution of said input-shaft in such a manner that each said 
outer metering edge contour so ground has a form which is a 
mirror image of the form of at least one other outer metering 
edge contour around the outside periphery of said input-shaft, 
so defining symmetrical sets of clockwise and anticlockwise 
metering edge contours, characterized in that said drive means 
is arranged to vary cyclically the angular velocity of said 
input-shaft in a manner co-ordinated with said cyclic increase 
and decrease of said distance between said input-shaft and said 
grinding wheel, thereby substantially reducing the peak rate of 
stock removal per unit time compared with the peak rate that 
would occur if said angular velocity were constant and equal 
to the mean value of said cyclically varying angular velocity. 


5,299,389 
AUTOMATIC GRINDING APPARATUS 
Seishu Yonaha; Meitoku Chin, and Kenichi Yatsuda, all of 
Tokyo, Japan, assignors to Aiko Engineering Co., Ltd., To- 
kyo, Japan 
Continuation-in-part of Ser. No. 631,421, Dec. 21, 1990, 
abandoned. This application Oct. 2, 1992, Ser. No. 956,932 
Int. Cl.5 B24B 49/00 


US. Cl. 51—165 R 5 Claims 


1. An automatic grinding apparatus comprising: 

a constant rotating grinder comprising a grinding motor and 
a grinding disk actuated by said grinding motor, said 
grinding motor having substantially no variation in RPM 
due to variation of load on said grinding disk, and a load 
current of said motor which increases or decreases due to 
metal removal rate; 

an industrial robot having a wrist means thereon; 

a robot controller; 

a travelling device attached to said write means of said 
industrial robot and supporting said grinder for three-di- 
mensional movement of said constant rotating grinder 
along a surface of a workpiece to be ground; 

a sliding device on said robot comprising an elevation motor 
for adjusting the distance between said grinding disk and 
said surface of the work piece to be ground and a slider 
actuated by said elevation motor and supporting said 
constant rotating grinder at the front surface thereof for 
raising and lowering said grinder, said sliding device being 
capable of independently actuating said travelling device; 

a programmable controller for controlling said grinder and 
sliding device to start and stop the control thereof, to 
recover to the initial start point, and to stop by receiving 
respective signals from said robot controller; 

timer means for generating a signal for actuating said sliding 
device to move said grinding disk towards the workpiece 
after slip current of said grinding motor becomes stable at 
initiation of grinding; 

detecting means outputting a driving signal to said travelling 
device simultaneously with or after a time delay after 
detecting that said disk contacts said surface to be ground 
due to the variation of the load current of said grinding 
motor; and 
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means for recovering the relative location of said disk and 
said sliding device to a certain condition by regulating an 
actuating time of said elevation motor before and after the 
grinding. 


5,299,390 
METHOD AND APPARATUS FOR LAPPING A PAIR OF 
GEARS 
Shogo Kato, Nagoya, and Naotoshi Sato, Aichi, both of Japan, 
assignors to Toyota Jidosha Kabushiki Kaisha, Aichi and 
Yutaka Seimitsu Kogyo, Ltd., Saitama, both of Japan 
Continuation of Ser. No. 855,560, Mar. 23, 1992, abandoned. 
This application Jul. 16, 1993, Ser. No. 92,561 
Claims priority, application Japan, Apr. 11, 1991, 3-106769 
Int. Cl.5 B24B 49/10, 51/00 


USS. Cl. 51—165.76 13 Claims 


1. A method of lapping teeth of a pair of gears by positively 
rotating one of said pair of gears in mesh with the other gear in 
the presence of a lapping powder, while applying a braking 
torque to said other gear, said method comprising the steps of: 

obtaining an angular acceleration value of said other gear 
while said one gear is rotated at a predetermined constant 
speed; and 

controlling said braking torque such that said braking torque 
is smaller when said angular acceleration value obtained 
from said other gear is at a maximum, than when said 
angular acceleration value obtained from said other gear is 
at a minimum. 

11. An apparatus for lapping teeth of a pair of gears, com- 

prising: 

a lapping device including (i) support means for rotatably 
supporting said pair of gears in mesh with each other, (ii) 
drive means for positively rotating one of said pair of 
gears at a predetermined constant speed, (iii) braking 
means for applying a braking torque to the other of said 
pair of gears, and (iv) supply means for supplying a lap- 
ping powder between the teeth of said pair of gears; 

an acceleration sensor provided on said lapping machine to 
obtain a signal relating to an angular acceleration value of 
said other gear while said one gear is rotated at said prede- 
termined constant speed, and to determine said angular 
acceleration value on the basis of said signal; and 

a controller connected to said acceleration sensor and said 
braking means of said lapping device, said controller 
including (a) determining means for determining said 
braking torque on the basis of said angular acceleration 
value determined by said acceleration sensor, such that 
said braking torque is smaller at times when said angular 
acceleration value is at a maximum than at times when said 
angular acceleration value is at a minimum, and (b) con- 
trol means for controlling said braking means of said 
lapping device to control said braking torque in accor- 
dance with the braking torque determined by said control- 
ler. 
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5,299,391 
FLAPPER WHEEL ADAPTER 
Wilson E. Williams, 1117 W. Carpenter, Jerseyville, Ill. 62052 
Filed Aug. 11, 1992, Ser. No. 928,500 
Int. Cl.5 B24B 41/00 


US. Cl. 51—168 9 Claims 
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1. An adapter assembly for use in interconnecting a flapper 
sanding wheel of the type normally used with a bench grinder 
with a hand held portable grinder of the character having an 
externally threaded drive shaft, comprising: 

(a) a first member having: 

(i) an elongated externally threaded shaft, having a first 
length; and 

(ii) a head portion interconnected with said externally 
threaded shaft, said head portion having an internally 
threaded bore of a first diameter co-axially aligned with 
said shaft for threadably receiving the drive shaft and at 
least two wrench engaging flats; 

(b) first and second compression washers, each said washer 
having a circumferentially extending flange for engaging 
the sides of the flapper sanding wheel and a central aper- 
ture for receiving said externally threaded shaft of said 
first member; and 

(c) a nut for threadable engagement with said externally 


threaded shaft. 


5,299,392 
PORTABLE POWER GRINDER : 
Rolf A. Jacobsson, Saltsjé6-Boo, and Jan K. J. Edling, Alvsjé, 


both of Sweden, assignors to Atlas Copco Tools AB, Nacka, 
Sweden 
Filed Jun. 23, 1993, Ser. No. 82,021 
Claims priority, application Sweden, Jun. 29, 1992, 9201991-8 
Int. Cl.5 B24B 23/00 


U.S. Cl. 51—170 R 4 Claims 


1. In a portable power grinder, comprising a housing (11), a 
rotation motor (10) with a rotor shaft (13) having a rear end 
portion (27) extending out of said motor (10), an output shaft 
(22) drivingly coupled to said rotor shaft (13) and intended to 
carry a grinding tool, and a speed governor (18)for providing 
a constant motor speed, 

the improvement wherein: 

said rotor shaft (13) is drivingly coupled to said output (22) 
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by a reduction gearing (23) which comprises a gear (24) 
on said rotor shaft (13) and another gear (25) on said 
output shaft (22), 

said gear (24) on said rotor shaft (13) is integral with said 
rotor shaft (13), 

said rotor shaft (13) is replaceable by another one of a num- 
ber of alternative rotor shafts having integral gears (24) of 
different sizes for providing different speed levels on said 
output shaft (22), 

all of said alternative rotor shafts (13) have differently 
shaped rear end portions (27), 

said housing (11) includes a lid (15) covering the rear end 
portion (27) of said rotor shaft (13), which lid (15) is 
replaceable by one of a number of alternative lids carrying 
individual markings stating the maximum speed level of 
the output shaft (22), and 

each of said alternative lids (15) is individually shaped to fit 
those tools only which have a rotor shaft (13) end portion 
shape and an integral gear (24) that correspond to an 
output shaft (22) speed level which is equal to or lower 
than that stated by marking on that particular lid (15). 


5,299,393 
SLURRY CONTAINMENT DEVICE FOR POLISHING 
SEMICONDUCTOR WAFERS 
Willard F. Chandler, Byron; LaVerne B. Jacobson, Owatonna; 
Robert D. Johnson, and Steven E. Monahan, both of Roches- 
ter, all of Minn., assignors to Internation Business Machines 
Corporation, Armonk, N.Y. 
Filed Jul. 21, 1992, Ser. No. 918,332 
Int. Cl.5 B24B 55/04, 29/02 
U.S. Cl. 51—272 


1. A slurry containment device for a polishing apparatus 
having a flat table with a substantially circular periphery, 
comprising: 

a circular continuous first band of relatively rigid material 
having a shape and size approximating said table periph- 
ery, said first band having an inside surface and an outside 
surface, each having an upper area and a lower area; 

a circular continuous second band of flexible material capa- 
ble of conforming closely to said table periphery, said 
second band having an inside surface and an outside sur- 
face, each of said last-named two surfaces having an upper 
area and a lower area; 

a circular, continuous, impermeable bond sealing said lower 
area of one of said surfaces of said first band and said 
upper area of one of said surfaces of said second band; 

clamp means completely encircling said lower area of said 
outside surface of said second band so as to force said 
lower area of said inside surface of said second band 
tightly against said circular periphery of said table; 

release means included in said clamp means for loosening 
said second band sufficiently to allow removal from said 
table periphery. 


GENERAL AND MECHANICAL 


5,299,394 
METHOD AND APPARATUS FOR BUFFING 
SPHERICAL PARTS 
Richard G. Surdacki, 24480 S. Cromwell, Franklin Village, 
Mich. 48025 
Filed Mar. 16, 1992, Ser. No. 852,383 
Int. Cl.5 B24B 1/00, 9/00, 5/02 
USS. Cl. 51—289 S 


2. Apparatus for buffing a part having a spherical portion 
defining a spherical surface, said apparatus comprising: 

means. mounting the part for rotation with the spherical 
portion exposed; 

a first rotating buffing wheel arranged to engage a first 
portion of the spherical surface of the spherical portion; 

a second rotating buffing wheel arranged to engage a second 
opposite portion of the spherical surface of the spherical 
portion; and 

means for driving said wheels in opposite directions so as to 
rotate said spherical portion therebetween and buff the 
spherical surface; 

the buffing wheels being urged by gravity against the respec- 
tive portions of the spherical surface. 


5,299,395 

CANOPY STRUCTURE AND METHOD OF ASSEMBLY 
Eugene P. Smith, N3791 N. U.S. 2, and Lawrence P. Smith, 

N3610 Moon Lake Dr., both of Iron Mountain, Mich. 49801 

Filed Jun. 24, 1992, Ser. No. 903,992 
Int. Cl.5 E04B 7/16 

USS. Cl, 52—74 7 Claims 

1. A horizontally supported canopy for overhanging a door- 
way in a wall, an opening in the wall above the doorway and 
a pair of girts horizontally spaced behind the wall, said canopy 
comprising: 

a pair of vertically adjustable channel assemblies mounted 

between the girts behind the wall; 
a frame assembly having an angle member on each side 
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extending through the opening and mounted on the chan- 
nel assemblies; and 
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a roof-trim assembly slidably mounted on said frame assem- 
bly. 


5,299,396 

SUNROOF AND METHOD OF INSTALLING SAME 
Daniel L. Raap, New Sharon, and Mearl Minter, Oskaloosa, 

both of Iowa, assignors to Pella Corporation, Pella, Iowa 
Continuation-in-part of Ser. No. 342,094, Apr. 24, 1989, Pat. No. 

5,007,215. This application Apr. 9, 1991, Ser. No. 682,910 

The portion of the term of this patent subsequent to Apr. 16, 
2008, has been disclaimed. 
Int. Cl. E04B 7/18; E04D 3/38 
28 Claims 


1. A sunroof comprising, 

a frame assembly including top, bottom and opposite side 
frame members, and at least one support frame member 
between said opposite side frame members, extending 
between said top and bottom frame members, 

said support frame member having upper and lower ends 
and top and bottom sides with a channel formed in the top 
side extending longitudinally of said support frame mem- 
ber for receiving water, said channel having opposite ends 
and being open at the end adjacent said bottom frame 
member for water to drain from said channel when said 
sunroof is disposed on an incline in a roof, 

glazing paneis having adjacent side edges supported on the 
top side of said support frame member and overlaying said 
channel, and 

said glazing panels including horizontal, laterally extending 
drainage means positioned to empty into said channel for 
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delivery of water to the lower end of said support frame 
member. 


5,299,397 
FRANGIBLE ENCLOSURE WITH LOW RESISTANCE TO 
IMPACT 
William W. Ahern, Belmont, Mass., assignor to Electronic Space 
Systems Corporation, Concord, Mass. 
Filed Apr. 5, 1991, Ser. No. 681,572 
Int. Cl.5 E04B 1/00 


USS. Cl. 52—98 13 Claims 


1. A frangible enclosure comprising: 

a plurality of panels, 

means for interconnecting said panels to form a housing, 

said housing having a curvature whereby distributed loads 
primarily are resisted by axial stresses in the housing, 

at least one of said panels having means forming a weakened 
portion therein, for reducing resistance thereat to flexural 
loads, 

whereby said enclosure, when subjected to a large impact 
load, breaks apart proximate said at least one means form- 
ing a weakened portion into a plurality of pieces, each 
piece having a maximum dimension less than a predeter- 
mined fixed size; 

wherein at least one of said plurality of panels comprises: 

a first layer of material; 

said at least one means forming a weakened portion being 
formed in the first layer; 

said first layer of material formed into a laminate having a 
curvature according to the curvature of the housing; 

wherein said at least one means forming a weakened portion 
comprises at least one perforated portion formed in the 
first layer of the panel; 

wherein said at least one means forming a weakened portion 
defines a plurality of breakage sections in the panel, each 
section having a dimension of at most the fixed size; 

wherein the panel further comprises at least one second 
layer of material having low bending strength; 

wherein the first layer of material comprises at least one 
layer of fiber-reinforced material; 

wherein said at least one second layer of material comprises 
at least one layer of foam core; and 

wherein at least one panel further comprises means for pre- 
venting the formation of ice upon the panel including an 
electrical heating grid having a plurality of flat heating 
wires, said wires being constructed of a copper-nickel 
alloy. 
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5,299,398 having a channel formed in it extending from said air 
METHOD AND KIT FOR ASSEMBLY OF BLIND chamber to the exterior of said perimeter frame whereby 
WINDOW FRAMES 
Avner Goldstein, 6 Hapalmach St., Azor, Israel 
Filed May 14, 1992, Ser. No. 882,963 
Claims priority, application Israel, May 16, 1991, 98171 
Int. Cl.5 E06B 1/04 
USS. Cl. 52—204.1 13 Claims 


said air chamber is in communication with outside ambient 
air. 


5,299,400 
CONVERTED LOG STRUCTURAL PRODUCTS AND 
METHOD 
1. A blind window frame for installation in a wall opening, Peter Sing, P.O. Box 11532, Winslow, Wash. 98110 
said blind window frame comprising: Filed Sep. 24, 1992, Ser. No. 949,983 
a multiplicity of substantially planar frame members each Int. Cl.° B27C 9/00; E04C 1/00 , 
having a generally flattened U-shaped profile and end U.S. Cl. 52—-309.9 16 Claims 
portions, with at least one leg configured to provide a 
dovetail-shaped external railing being open and facing 
away from said U-shaped profile, wherein the end portion a 
of one of said frame members adjoins the end portion of fesXx} BINNS 


= 
hy si 
G 


another of said frame members; and ss . SS 
fastening means for fastening said end portions of said ad- KY, Loe 
S/ Z 


QO 
joining members to one another; \A 2 OR 
wherein said fastening means comprises a generally L- ) My: (fA Q) 
shaped planar fastener having a vertex at an interior right > ye ns, SN 
angle whereat there is formed a rectangular corner tab KX Yi GSSD 
protruding from said vertex, said rectangular corner tab 
defining an engagement position, said fastener having 
arms received by said adjoining window frame member 
railings aligned in a plane defined by said planar fastener —_four equally sized parts cut longitudinally from at least one 
such that said adjoining window frame members are fas- log, said log parts having been cut each to have a three- 
tened in said engagement position at substantially right sided cross-section with two of said three sides being flat 
angles to one another. and meeting at a right angle, the third of said three sides 

being selected from the group consisting of: having an 
arcuate contour, each of said log parts thereby being a 
right-angled sector in cross-section, and having a flat 
contour, each of said log parts thereby being a right trian- 
gle in cross-section; and 
means for securing said four equal right-angled log parts 
together, said right-angled log parts being positioned 
when assembled so that said third side of each said log part 
5,299,399 faces inwardly toward each other, said two of said three 


WINDOW PANEL WITH BREATHER SYSTEM sides facing outwardly and oriented to form a rectangular 
Bruce A. Baier; Bruce A. Hagemeyer; Merlan J. Rolffs, and cross-sectional outline for the assembled converted log 
John W. Scharff, all of Pella, Iowa, assignors to Pella Corpo- =» Product. 
ration, Pella, Iowa 
Filed Nov. 18, 1991, Ser. No. 793,475 
Int. Cl.5 E06B 7/12 


1. Converted log product, which comprises: 


5,299,401 
, ATHLETIC FLOORING SYSTEM 
US. Cl. 52—204.52 = 28 Claims Fioyd Shelton, 803 Jefferson St., Wausau, Wis. 54401 
1. A window panel comprising, Filed Feb. 3, 1993, Ser. No. 12,943 
a perimeter frame having oppositely disposed stile frame Int. Cl.5 EO4F 15/02 
members and oppositely disposed rail frame members U.S, Cl. 52—393 5 Claims 
defining a glazing opening, 1. An athletic flooring system comprising; 
a pair of spaced apart glazing panels having an air chamber _a) a multiplicity of elements, each element having a sizing 
therebetween positioned in said glazing opening, and and a positioning in the flooring system, 
at least one of said rail members having a face in abutting _b) a base, 
engagement with one of said stile members, said face __c) a resilient pad which rests upon said base, and said pad 


152-935 0.G.-94-11 
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underlays a first subfloor, and said first subfloor rests upon 
the pad, and said first subfloor underlays a second subfloor 
which rests upon said first subfloor, and said pad is of a 
thickness greater than 4 inch and less than the combined 
thickness of the two subfloors with which the pad is asso- 
ciated, 

d) said first subfloor has a thickness greater than } inch and 
less than 3 inch, 

e) said second subfloor has a thickness greater than } inch 
and less than 3 inch, and the sizing and positioning of the 
elements of said first subfloor and said second subfloor are 
such that the first subfloor is rendered more flexible than 
the second subfloor, and the base, the pad, the first sub- 


floor and the second subfloor combine to form a substruc- 
ture for said flooring system, 

f) and, the substructure has a lower portion and an upper 
portion and the lower portion comprises the pad, and the 
first subfloor and the upper portion comprises the second 
subfloor, and the substructure has void volumes distrib- 
uted within the substructure and the total volume of the 
void volumes in the lower portion of the subfloor is 
greater than the total volume of the void volumes in the 
upper subfloor, 

g) an outer floor that rests upon the second subfloor, and 

h) the flooring system is DIN certifiable under DIN 18032, 
Part 2 (March 1991) standards. 


5,299,402 
STRUCTURES OF FLOORBOARD 
Cheng-Tsung Lee, No. 360-15, Sec. 3, Fuhsing Rd., Taichung, 
Taiwan 
Filed Nov. 18, 1992, Ser. No. 978,321 
Int. Cl.5 E04F 15/18 
US. Cl. 52—480 


1. An improved floorboard structure comprising a floor- 
board and a fixing block, said floorboard having a groove 
located in underside thereof, said groove having a predeter- 
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mined size and shape, and said fixing block having a flange 
with a size and a shape which are corresponding to the size and 
shape of said groove so as to allow said flange to be inserted 
into said groove, said fixing block further having a tapered 
portion by which said fixing block can be securely anchored in 
a cement foundation. 


5,299,403 
INSULATION FASTENER 
Ronald E. Fentz, Greenwood, Ind., assignor to Lissco Products, 
Inc., Greenwood, Ind. 
Filed Apr. 17, 1992, Ser. No. 870,678 
Int. Cl.5 E04B 2/30 


U.S, Cl. 52—404 22 Claims 


1. An insulation fastener system for supporting insulation, 
the insulation fastener system comprising 

a block having a top and a hollow inner core, 

means for piercing the insulation, and 

means for anchoring the fastener to the block, wherein the 
anchoring means is attached to the piercing means and 
includes first segment means for engaging the block and 
lying inside the hollow inner core of the block and second 
segment means for engaging the top of the block, the 
second segment means being disposed between the first 
segment means and the piercing means. 


5,299,404 
PATCHING KIT FOR HOLLOW DOORS AND WALLS 
Bahjat S. Jabro, 2112 Greenwick Rd., El Cajon, Calif. 92020 
Filed Apr. 26, 1993, Ser. No. 51,515 
Int. Cl.5 E04G 23/02 


USS. Cl. 52—514 6 Claims 


1. A kit for patching a hole in hollow building components, 

such as doors and walls comprising: 

a substantially stiff backing plate dimensioned to fit through 
the hole and adapted to be supported in position snugly 
flat against a backside of the front surface of the building 
component: said backing plate capable of blocking (a 
major portion) substantially the entire area of the hole to 
form a recessed area: 

adhesive means for securing the backing plate to the back- 
side: 

means for temporarily supporting said backing plate in posi- 
tion including a U-shape pin having legs readily detach- 
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able from said backing plate with the loop of said pin carrying handle, once the protective envelope is positioned 


extending through the hole to the front side of said build- 
ing component: 

a wedge member capable of extending through said pin and 
engaging the front side of said component to clamp the 
backing plate against the backside of the component: 

whereby when the adhesive is applied around the backing 
plate adjacent the hole prior to insertion of the backing 
plate, application of the wedge means through the pin will 
maintain the backing plate in position until the adhesive 
sets at which time the wedge means and the pin can be 
removed from the backing plate to enable the application 
of a suitable patching material in the recessed area. 


5,299,405 
WALL ASSEMBLY 
James E. Thompson, Garland, Tex., assignor to Trinity Indus- 
tries, Inc., Dallas, Tex. 
Filed Aug. 6, 1992, Ser. No. 926,238 
Int. Cl.5 E04C 2/32 


USS. Cl. 52—795 19 Claims 
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1. A method for constructing a passenger boarding bridge 
with a plurality of wall assemblies comprising: 

forming from one sheet of material an exterior panel for each 
wall assembly with V-shaped corrugations, each corruga- 
tion having a pointed vertex and an open end, each of the 
open ends connected by a flat portion of the panel; 

permanently attaching exterior panels of adjacent wall as- 
semblies to each other; and 

placing an interior panel next to the exterior panel of each 
wall assembly. 


5,299,406 
PROCESS AND MACHINE FOR WRAPPING LUGGAGE 
OF USERS OF DIFFERENT TRANSPORT MEANS 

Daniel J. Laury, Neuilly, France, assignor to Probag, Neuilly- 

sur-Seine, France 

Filed Aug. 4, 1992, Ser. No. 925,398 
Claims priority, application France, Aug. 7, 1991, 91 10075 
Int. Cl.5 B65B 9/02 


U.S. Cl. 53—397 14 Claims 


9. A process for wrapping individual pieces of luggage 
which have different shapes and sizes and are used in different 
transportation and in particular for airborne passengers and 
wherein each said piece of luggage is provided with a carrying 
handle on one of its lateral surfaces, and forming around each 
piece of luggage a protective envelope of plastic material in 
contact with the external surface of the luggage with the ex- 
ception of an area left open in order to provide access to the 


around the luggage, comprising: 

providing three endless carriers positioned horizontally and 
longitudinally and driving the endless carriers in the same 
direction, the endless carriers including an upstream en- 
trance carrier, an intermediate wrapping carrier and a 
downstream carrier, a vertical and longitudinal plate 
extending above the upstream entrance carrier, on one 
side thereof, defining a vertical and longitudinal reference 
plane, and constituting a lateral stop for the lateral surface, 
provided with the handle, of each piece of luggage placed 
flat on said upstream carrier; 

forming, in the space between the upstream entrance carrier 
and the intermediate wrapping carrier, a vertical trans- 
verse curtain formed by at least one sheet of heat-shrinka- 
ble wrapping material with one edge of said sheet curtain 
being in close proximity to said plate; 

positioning said luggage with said lateral surface provided 
with the handle against said plate so that said lateral sur- 
face is in close proximity to said one edge of said curtain 
and with the lateral surface opposite the handle is at a 
greater distance from the other edge of the curtain; 

passing said luggage through said curtain to form from the 
one sheet of heat shrinkable material, a protective tubular 
envelope around each luggage, open at its two extremities 
with a short portion extending laterally on said handle 
containing surface and a longer portion extending later- 
ally on said opposite surface; 

passing successive pieces of luggage surrounded by its re- 
spective tubular protective envelope through a shrinking 
oven tunnel upon the downstream carrier to shrink the 
envelope and to overlap it slightly externally relative to 
the surface of the luggage to which the carrying handle is 
attached while leaving the handle exposed and completely 
shrinking and overlapping said opposite surface for ob- 
taining, at the exit tunnel oven, after shrinkage of the 
plastic material, a luggage totally wrapped with the ex- 
ception of an opening which is formed, during the shrink- 
age of the heat-shrinkable envelope, on the side on which 
the carrying handle is located and in front thereof. 


5,299,407 
PROCESS AND DEVICE FOR AVOIDING 
STRAPPING-CAUSED DOWNTIME ON MACHINE FOR 
STRAPPING PACKAGES 
Karl H. Schuttler, and Karl Schurig, both of Remscheid, Fed. 
Rep. of Germany, assignors to Signode Bernpak GmbH, Rem- 
scheid-Lennep, Fed. Rep. of Germany 
Filed Aug. 13, 1992, Ser. No. 928,586 
Claims priority, application Fed. Rep. of Germany, Nov. 26, 
1991, 4138800 
Int. Cl.5 B65B 13/04 
U.S. Cl. 53—399 15 Claims 
1. A method for avoiding downtime interruptions of strap- 
ping operations upon strapping machines for strapping pack- 
age elements, comprising the steps of: 
providing a first supply coil of strapping material; 
providing a second supply coil of strapping material; 
providing a first flow path for a first strapping material 
wound upon said first supply coil and leading from said 
first supply coil to a strapping sealing unit; 
providing a second flow path for a second strapping materia‘ 
wound upon said second supply coil and leading from said 
second supply coil to said strapping sealing unit; 
driving one of said first and second strapping materials, by a 
first drive means which is selectively engageable with said 
first and second strapping materials, in a forward direction 
along a respective one of said first and second flow paths 
from a respective one of said first and second supply coils 
to said strapping sealing unit; 
driving said respective one of said first and second supply 
coils, by a second drive means which is selectively en- 
gageable with said first and second supply coils, in a re- 
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verse direction so as to retract said one of said first and 
second strapping materials out from said respective one of 
said first and second flow paths when a flow disturbance 
occurs along said respective one of said first and second 
flow paths during forward driving of said one of said first 
and second strapping materials along said respective one 
of said first and second flow paths; and 

sensing a leading end portion of said one of said first and 
second strapping materials, by a sensing switch means, as 
said one of said first and second strapping materials is 
withdrawn from said respective one of said first and sec- 
ond flow paths as a result of said driving of said selected 
one of said first and second supply coils in said reverse 


direction by said second drive means in consequence of 
said occurrence of said flow disturbance along said re- 
spective one of said first and second flow paths, and actu- 
ating said first drive means such that said first drive means 
engages the other one of said first and second strapping 
materials so as to drive said other one of said first and 
second strapping materials in said forward direction along 
the other one of said first and second flow paths when said 
sensing switch means senses said withdrawal of said one of 
said first and second strapping materials from said respec- 
tive one of said first and second flow paths, 

whereby downtime interruption of said strapping operation, 
due to said disturbance occurring along said respective 
one of said first and second flow paths, is minimized. 


5,299,408 
WINE RECORKING APPARATUS AND METHOD 
Albert Dupont, Novato, Calif., assignor to Wine Recorker, Inc., 
Novato, Calif. 
Continuation of Ser. No. 522,347, May 11, 1990, abandoned. 
This application Sep. 4, 1991, Ser. No. 754,332 
Int. Cl.5 B65B 31/06 


USS. Cl. 53—432 18 Claims 


7. A method of recorking an aged wine in a bottle sealed 

with a first cork, comprising the steps of: 
providing a wine bottle, sealed with a first cork and contain- 
ing an aged wine, within a closable compartment which 
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segregates a first volume within said compartment from a 
second volume outside said compartment; 

sealing said sealed wine bottle within said closable compart- 
ment; 

displacing oxygen from said first volume to a predetermined 
level by use of an inert gas that is heavier than air; 

extracting said first cork from said wine bottle, sealed within 
said closable compartment, while said oxygen is displaced; 
and 

inserting a second cork into said wine bottle, sealed within 
said closable compartment, while said oxygen is displaced. 


5,299,409 
AUTOMATED LINE AND METHOD FOR PREPARING 
PREMADE FOOD SET-UPS 

Larry E. Daane, Horicon; John A. Jonovic, Fitchburg, and 
James A. Rattmann, Sun Prairie, all of Wis., assignors to 

Oscar Mayer Foods Corporation, Madison, Wis. 

Filed Oct. 1, 1992, Ser. No. 955,092 
Int. Cl.5 B65B 25/08 


U.S, Cl. 53—435 29 Claims 
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1. A mechanized system for the automated preparation of 

food set-ups, comprising: 

a paper supply means for supplying a continuous sheet of 
paper; 

a conveyor assembly for conveying said sheet of paper 
thereon, said conveyor assembly having a feed end and a 
discharge end thereon, said conveyor assembly having a 
feed end and a discharge end thereon, said feed and in- 
cluding feeder means to feed said paper from said paper 
supply and onto said conveyor assembly; 

first and second slicer means sequentially positioned along 
said conveyor assembly for sequentially providing food 
slices, said first slicer means configured to deposit a first 
layer of sliced food onto said sheet of paper substantially 
within a first horizontal plane, said second slicer means 
positioned downstream of said first slicer means and con- 
figured to deposit a second layer of sliced food substan- 
tially within a second horizontal plane, said first and sec- 
ond slicer means each capable of holding a food item 
above said sheet of paper, and each said slicer means also 
including a slicer blade in an operative position to slice 
said food onto said sheet of paper; 

drive means for supplying operating power to said conveyor 
assembly and said slicer means; and 

timing means for synchronizing said first and second slicer 
means so that said second layer of sliced food slices is 
deposited over said first layer of sliced food; 

whereby said layers of food slices form a set-up including a 
plurality of stacked layers wherein each layer includes 
food slices arranged substantially within a single horizon- 
tal plane. 


5,299,410 
PACKAGING MECHANISM AND METHOD 
Jon Freeman, Norwich, Conn., assignor to Gunther Interna- 
tional, Ltd., Norwich, Conn. 
Filed Nov. 5, 1992, Ser. No. 972,302 
Int. Cl.5 B6SB 11/08, 53/02, 59/02 
USS. Cl. 53—442 17 Claims 
9. A method of enclosing variable size packages individually 
in a shrink wrap, each package having generally rectangular 
top and bottom surfaces with a pair of end surfaces and a pair 
of side surfaces extending therebetween so as to define a 
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length, width and height as external dimensions of the package, to said suction holes on said chuck members and moving 
the mechanism comprising the steps of: said first portions of said chuck members having said 
(a) providing a package to be wrapped; suction holes away from each other so that marginal 
(b) sensing the package to be wrapped to determine the portions of said wrapping sheet which extend beyond 
external dimensions of the package; respective ends of said cylinder ro!l are pulled taut against 
said outer peripheral surface of said first portion of said 

chuck members, and 
(i) rotating said chuck members so that said cylinder roll is 
rotated and said wrapping sheet is wound around said 

cylinder roll. 


5,299,412 

IMPACT ABSORBING EQUESTRIAN SADDLE PAD 
Douglas J. Cudney, and Karen E. Breitbach, both of Orange- 

ville, Canada, assignors to Tipperary Sport Products, Inc., 

Orangeville, Canada 

Filed May 25, 1993, Ser. No. 66,253 
Int. Cl.5 B68C 1/12 

US. Cl. 54—66 


(c) providing means for feeding a shrink wrap with which to 
enclose the package; 

(d) automatically adjusting said feeding means to feed a 
desired amount of shrink wrap responsive to the sensed 
external dimensions of the package; and 

(e) enclosing the package in said shrink wrap. 


5,299,411 
WRAPPING SHEET WINDING APPARATUS 
Kiyohumi Yamamoto; Hiroshi Maeda, and Susumu Suzuki, all 
of Shizuoka, Japan, assignors to Fuji Photo Film Co., Ltd., 
Kanagawa, Japan 
Continuation of Ser. No. 750,170, Aug. 26, 1991, abandoned. 
This application Nov. 24, 1992, Ser. No. 982,035 
Claims priority, application Japan, Aug. 27, 1990, 2-224788; 


Feb. 28, 1991, 3- ee Cl BOSB 11/04 1. An energy absorbing equestrian saddle pad conformed to 


A span a horse’s back and comprising: 

US. Cl. 53—465 7 Claims “a.a pair of side flaps hinged along a common axially extend- 
ing top edge alignable with the vertebra of a horse, such 
that each side flap extends over a top side of the horse, 
each flap having a top forward end converging in a raised 
pommel and each flap further including: 

i. a forward rider knee portion defined beneath said pom- 
mel and a rearwardly extending seat portion terminat- 
ing in a cantle; 

ii. an inner liner and a flexible exterior, defining an inner 
pocket in each said flap, and 

iii. an energy absorbing foam core supported within said 
inner pocket, said foam core including a center of open 
cell foam enclosed by outer and inner layers of closed 


1. A method for wrapping a continuous sheet of wrapping cell foam, abutting said inner liner and flexible exterior. 


material around a cylinder roll with a core, said method com- 
prising the steps of: 
(a) feeding a continuous sheet of wrapping material to a 5,299,413 
wrapping station, CROP SENSING APPARATUS 
(b) cutting said continuous sheet of wrapping material intoa Gerald E. Gale, Wilstead, England, assignor to British Technol- 
wrapping sheet of a predetermined length longer than a = ogy Group Limited, London, England 
width of a cylinder roll with a core around which said Filed Jun. 12, 1992, Ser. No. 859,731 
wrapping sheet is to be wrapped, Claims priority, application United Kingdom, Oct. 12, 1990, 
(c) conveying said wrapping sheet to a winding position, 9022192; May 15, 1991, 9110649 
(d) placing a leading edge portion of said wrapping sheet at Int. Cl.5 AO1D 23/00 
a predetermined position on a pair of support rollers, USS. Cl. 56—10.2 31 Claims 
(e) placing said cylinder roll on said leading edge portion of 1. Apparatus for sensing the position of the top of a crop 
said wrapping sheet placed on said support rollers, comprising 
(f) providing a pair of chuck members each having an outer —_a support structure adapted to be attached to a mobile ma- 
diameter smaller than an outer diameter of said cylinder chine, and 
roll and a first portion having a plurality of suction holes _a pair of sensors mounted on the support structure in such a 
on an outer peripheral surface thereof, said first portions manner as to be spaced apart vertically from each other in 
being movable away from each other, use for sensing the position of the top of a crop by contact 
(g) moving said pair of chuck members to drivingly and of different combinations of the two sensors of said pair 
rotatably engage said core of said cylinder roll, with the crop during forward movement of the machine 
(h) blowing air against said leading edge portion of said relative to the crop, the contact of different combinations 
wrapping sheet while simultaneously applying a vacuum of the two sensors with the crop including contact of both 
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sensors of the pair of sensors with the top of the crop, 
contact of one sensor of the pair of sensors with the top of 
the crop, and no sensor of the pair of sensors contacting 
the top of the crop, 


the support structure having an undersurface adapted to be 
presented to the top of the crop with the undersurface 
facing downwardly and sloping upwardly in the forward 
direction of intended movement of the support structure 
with the machine, the sensors being spaced apart along the 
undersurface in the direction of intended movement. 


5,299,414 
MULCHING LAWN MOWER BLADE AND HOUSING 
ASSEMBLY 
Charles K. Long, Seneca, S.C., assignor to Ryobi Motor Prod- 
ucts Corp., Easley, S.C. 
Filed Jul. 24, 1992, Ser. No. 920,140 
Int. Cl.5 AOID 34/08, 34/73, 34/78, 67/00 


US. Cl. 56—17.4 31 Claims 


1. A cutting blade for use in a rotary mulching lawn mower 
wherein the blade is adapted for rotation about an axis of 
rotation generally perpendicular to the lawn for cutting grass 
or the like such blade comprising: 

a plurality of blade portions extending radially from said 
axis, each blade portion having an end portion, said end 
portion having means for cutting grass and means for 
generating an upward air flow directing the cut grass in a 
direction away from the lawn upon rotation of the blade; 
and 

an intermediate portion between the axis of rotation of said 
blade and said end portion, said intermediate portion lying 
in a plane of rotation generally perpendicular to the axis of 
rotation of said cutting blade, said intermediate portion 
having a leading edge and a trailing edge substantially in 
said plane of rotation and a radially extending rib project- 
ing downwardly out of said plane of rotation intermediate 
said leading and trailing edges, said rib forming a deflector 
directing the cut grass in a direction towards said lawn 
upon rotation of the blade. 
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5,299,415 
HEAT TREATMENT AND/OR HUMIDIFICATION OF 
COPS 
Freddy Wanger, Oberrohrdorf, Switzerland, assignor to Xorella 
AG, Wettingen, Switzerland 
PCT No. PCT/CH90/00288, § 371 Date Aug. 2, 1991, § 102(e) 
Date Aug. 2, 1991, PCT Pub. No. WO91/10001, PCT Pub. 
Date Jul. 11, 1991 
PCT Filed Dec. 20, 1990, Ser. No. 741,470 


Claims priority, application Switzerland, Dec. 22, 1989, 
004632/89 


Int. Cl.5 DO1H 9/02 


tB 


US. Cl. 57—281 13 Claims 





1. An apparatus for spinning and treatment of yarns, com- 
prising a spinning machine comprising a plurality of spinning 
stations arranged in a row for the production of spun cops, 
each of said stations having a cop; a conveyor for the removal 
of the spun cops from said spinning station; a handling device 
for delivering empty cops to the spinning machine and for 
transfer of the spun cops from the spinning machine to the 
conveyor; a steamer for treatment of the fully spun cops by at 
least one treatment step chosen from the group consisting of 
heat and humidification, said steamer comprising a plurality of 
steaming stations mounted parallel to the spinning machine 
whereby each spinning station is associated with an adjacent 
steaming station; said handling device comprising a gripping 
member associated with each spinning station adapted for 
removal of the spun cop from the spinning station and for 
inserting said spun cops into the associated steaming station. 


5,299,416 
CHAIN CONNECTOR 
Chia-Long Wu, No. 734, Chung Shan Rd., Kuei Ren Hsiang, 
Tainan Hsien, Taiwan 
Filed Jan. 12, 1993, Ser. No. 3,452 
The portion of the term of this patent subsequent to Feb. 16, 
2010, has been disclaimed. 
Int. Cl.5 F16G 13/00 


USS. Cl. 59—85 5 Claims 


1. A link for connecting two terminal links of a chain, com- 
prising: 
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a first outer chain plate having a first circular hole and a 
second circular hole; 

a second outer chain plate having a circular hole and a 
figure-eight hole consisting of a relatively large semicircu- 
lar hole partially overlapping with a relatively small semi- 
circular hole distal from the circular hole; 

a first pin being inserted through the first circular hole of the 
first outer chain plate, holes of two inner chain plates of a 
first terminal link of the chain, and the circular hole of the 
second outer chain plate and riveted at both ends thereof, 
thereby combining said first outer chain plate, the inner 
chain plates of the first terminal link of the chain, and the 
second outer chain plate; and 

a second pin having, at a first end, an enlarged flat head and, 
at a second end, a dome head near which a groove extends 
to thereby form a neck, said dome head of said second pin 
being insertable through said second hole of said first 
outer chain plate, holes of two inner chain plates of a 
second terminal link of the chain, and said relatively large 
semicircular hole of said second outer chain plate, thereby 
permitting the neck to be received in the relatively small 
semicircular hole of said second outer chain plate. 


5,299,417 
APPARATUS FOR TRIMMING AUTOPILOT 
COMMANDS 
George W. Page, Gilbert; Glen T. High; Larry C. Prevallet, both 
of Phoenix, and Joseph W. Free, Mesa, all of Ariz., assignors 
to Allied-Signal Inc., Morris Township, Morris County, N.J. 
Filed Sep. 18, 1991, Ser. No. 762,678 
Int. Cl.5 FO2C 9/28 


U.S. Cl. 60—39,282 16 Claims 




















1. Apparatus for providing torque commands to at least one 
engine of an aircraft, comprising: 

engine control means for generating torque requests for said 
engines; 

autopilot means for generating delta torque commands for 
adjusting said torque requests; and 

trimming means, responsive to outputs of said engine control 
means and said autopilot means, for trimming said delta 
torque commands to keep said aircraft within a range of 
airspeeds. 


5,299,418 
EVAPORATIVELY COOLED INTERNAL COMBUSTION 
ENGINE 
Jack L. Kerrebrock, 108 Tower Rd., Lincoln, Mass. 01773, 
assignor to Jack L. Kerrebrock, Lincoln, Mass. 
Filed Jun, 9, 1992, Ser. No. 895,946 
Int. Cl.5 FO2C 3/00 
USS. Cl. 60—39.75 9 Claims 
1. An evaporatively cooled rotor adapted for rotation about 
a rotational axis and having an internal cavity including a 
vaporization section disposed radially outwardly with respect 
to the rotational axis from a condensing section, the rotor 
further comprising 
at least one capture means in the vaporization section dis- 
posed at a substantially constant radius from the rotational 
axis for capturing cooling fluid contained within the inter- 
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nal cavity and flowing radially outwardly in a centrifugal 
field generated during rotation of the rotor, the capture 


means restricting the flow of the cooling fluid to distribute 
cooling fluid over the inner surface of the rotor in the 
vaporization section. 


5,299,419 
GAS FLOW HEADERS FOR INTERNAL COMBUSTION 
ENGINES 
James J. Bittle, 4420 Jutland Dr., San Diego, Calif. 92117, and 
Michael A. Salyer, 8713 Hebrides Dr., San Diego, Calif. 
92126 
Filed Nov. 2, 1992, Ser. No. 970,007 
Int. Cl.5 FOIN 7/10 
U.S. Cl. 60—313 


1. An exhaust system for an internal combustion engine 

which comprises: 

a flange adapted to be secured to exhaust ports of an internal 
combustion engine; 7 

a plurality of openings through said flange, each adapted to 
align with an engine exhaust port; 

primary pipes secured at their first ends to said flange at said 
openings; 

a collector pipe surrounding the second ends of said primary 
pipes; . 

a second ends of said primary pipes lying substantially paral- 
lel and in contact with each other, substantially equally 
spaced around the collector pipe centerline and having 
end surfaces substantially in a single plane; 

a transition piece having an essentially pyramidal shape, the 
base of said pyramid covering the area between the pri- 
mary pipe ends and secured to said primary pipe end 
surfaces, said transition piece having a generally ball- 
shaped protuberance at the apex of said pyramidal shape; 

said collector pipe having an entrance internal cross section 
at said primary pipe ends substantially equal to the com- 
bined internal cross sections of said primary pipe ends; 

said collector pipe gradually reducing in internal cross sec- 
tion over its length; and 

means at the exit of said collector pipe for connection to an 
exhaust pipe. 
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5,299,420 
REDUNDANT CONTROL SYSTEM FOR A WORK 
VEHICLE 
Lonzie J. Devier, Dunlap; Stephen V. Lunzman, Chillicothe; 
John J. Krone, Dunlap, and Howard A. Marsden, Pekin, all of 
Ill, assignors to Caterpillar Inc., Peoria, Ill. 
Continuation of Ser. No. 821,104, Jan. 15, 1992, abandoned. This 
application May 26, 1993, Ser. No. 66,634 
Int. Cl.5 F16D 31/02; F15B 13/044 


US. Cl. 60—403 25 Claims 
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1. A control system for use in a vehicle having a hydraulic 
system which includes a source of pressurized fluid, a plurality 
of flow regulator means, and a plurality of fluidly powered 
components, each flow regulator means being adapted to re- 
ceive the pressurized fluid and being responsive to a respective 
control signal for regulating the flow of pressurized fluid to 
respective fluidly powered components, comprising: 

a plurality of control members, each being movable to a 
plurality of locations for indicating a desired fluid output 
for a respective flow regulator means; 

a plurality of sensors, each sensor being adapted to sense the 
position of a respective control member and responsively 
produce a position signal; 

a primary controller having a input and an output, the input 
being connectable to the sensors and adapted to receive 
the position signals, the primary controller being adapted 
to process the position signals to responsively produce the 
control signals, and the output being connectable to the 
flow regulator means and adapted to deliver the control 
signals to the flow regulator means; 

a secondary controller having an input and an output, the 
input being connectable to the sensors and adapted to 
receive the position signals, the secondary controller 
being adapted to process the position signals to respon- 
sively produce the control signals, the output being con- 
nectable to the flow regulator means and adapted to de- 
liver the control signals to the flow regulator means, and 
wherein the second controller is normally disabled; and 

first means for controllably disabling the primary controller 
and enabling the secondary controller, said first means 
being free from addressing circuitry. 


APRIL 5, 1994 


5,299,421 
DEVICE FOR CONTROLLING VARIABLE CAPACITY 
MOTOR OF HYDRAULIC DRIVE VEHICLE 

Masanori Ikari, Kawagoe, Japan, assignor to Kabushiki Kaisha 

Komatsu Seisakusho and Komatsu Mec Kabushiki Kaisha, 

both of Tokyo, Japan 
PCT No. PCT/JP90/00747, § 371 Date Dec. 4, 1991, § 102(e) 

Date Dec. 4, 1991, PCT Pub. No. WO90/15270, PCT Pub. 

Date Dec. 13, 1990 

PCT Filed Jun. 8, 1990, Ser. No. 778,922 

Claims priority, application Japan, Jun. 9, 1989, 1-145057; 

Oct. 16, 1989, 1-119729 
Int. Cl.5 F16D 31/02 


U.S. Cl. 60—444 4 Claims 














1. In a vehicle hydraulic drive device having a variable 
capacity hydraulic drive pump driven from an engine, a vari- 
able capacity hydraulic motor driven from the hydraulic drive 
pump, a main fluid supply circuit connected between the drive 
pump and the motor for supplying pressure fluid to the motor 
to effect driving thereof, pump control valve means for con- 
trolling the capacity of the drive pump, a control pump driven 
from the engine and having a fluid pressure outlet communi- 
cating with said pump control valve means, fluid pressure 
cylinder means coupled to said motor for varying the capacity 
thereof, motor control valve means for controlling flow of 
pressure fluid from said main circuit to said cylinder means to 
control activation thereof, and a pilot pressure conduit con- 
nected to said motor control valve means for supplying pilot 
pressure fluid from said control pump to a pilot of said motor 
control valve means to control shifting thereof, the improve- 
ment comprising fluid flow cut-off valve means connected in 
series with said pilot pressure conduit to open and close said 
pilot pressure conduit for controlling flow of pilot pressure 
fluid to a pilot of said motor control valve means, and a pilot 
control conduit connected between a first pilot of said cut-off 
valve means and said main circuit for supplying pressure fluid 
therethrough for controlling said cut-off valve means. 


5,299,422 
ENERGY CONVERTER 
Katsumi Nakagawa, Tsuchiura; Koji Nishida, Anjo, and Yasuo 
Kuwabara, Nagoya, all of Japan, assignors to Aisin Seiki 
Kabushiki Kaisha, Kariya, Japan 
Filed Jul. 24, 1992, Ser. No. 917,964 
Claims priority, application Japan, Jul. 26, 1991, 3-187781; 
Dec. 26, 1991, 3-345030 
Int. Cl.5 F1SB 21/12 
US. Cl. 60—532 
1. An energy converter, comprising: 
a resonator adapter to operate at a range of frequencies at 
which the resonator generates a sound wave progressing 
like a beam in a medium; and 


26 Claims 
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a rotatable member disposed in a progressive direction of a 


n which produces a cooling effect when an operating cur- 
sound wave generated by said resonator, and adapted for 


rent flows there in one direction and a heating effect when 
the operating current flows therein in an opposite direc- 
tion, thereby supplying heat or absorbing heat from said 
fluid in order to maintain the temperature of said ecosys- 
tem nearly constant; and 

d) automatic circuit means responsive to the temperature 
difference between the fluid of the ecosystem and a de- 
sired operator set temperature connected to the thermo- 
electric device for determining the direction of the operat- 
ing current supplied thereto according to said temperature 
difference, whereby heat is appropriately pumped into or 


being rotated directly by an acoustic radiation pressure 
resulting from the progression of said sound wave. 


5,299423 
AIR SUPPLY SYSTEM FOR SUPERCHARGED 
INTERNAL COMBUSTION ENGINE 

Shigeki Shiozawa, and Yoshikazu Yamaoka, both of Hamama- 

tsu, Japan, assignors to Yamaha Hatsudoki Kabushiki Kaisha, 

Iwata, Japan 

Filed Apr. 7, 1992, Ser. No. 862,992 
Claims priority, application Japan, Apr. 8, 1991, 3-101781 
Int. Cl.5 FO2B 33/44 


US. Cl. 60—611 8 Claims out of said fluid to maintain said fluid at a temperature 


which is substantially the same as the desired operator set 
temperature 

e) wherein said first and second heat exchangers comprise 
elongated bodies extending spaced apart, in side by side 
relation and joined at adjacent upper longitudinal ends by 
the heat pump component thereby forming an inverted 
U-shaped structure conforming approximately to the 
dimensions of a perimeter wall of said aquarium, with the 
heat pump resting on an upper edge of said perimeter wall 
which extends between the two heat exchangers which 
consequently are located respectively within and without 
said aquarium. 


5,299,425 

1. A supercharged internal combustion engine comprising at COOLING APPARATUS 
least one cylinder, an induction system for supplying an air Uwe Hingst, Oberteuringen, Fed. Rep. of Germany, assignor to 
charge to said cylinder, a compressor for compressing an air Bodenseewerk Geraitetechnik GmbH, Bodensee, Fed. Rep. of 
charge supplied to said cylinder through said induction system, Germany 
said compressor supplying air at a pressure that does not vary Filed Oct. 22, 1992, Ser. No. 964,804 
linearly with engine speed, throttle means in said induction —_Cjaims priority, application Fed. Rep. of Germany, Oct. 30, 
system for varying the restriction to air flowing therethrough, 4991, 4135764 
and means comprising a pressure responsive motor and a posi- 
tive displacement pump driven by the engine for operating said qj ¢ C), 62—51.1 
throttle means to provide a substantial linear boost pressure in 
relation to engine speed from said compressor to said cylinder 
in relation to variations in engine speed. 


Int. Cl.5 F25B 19/02 
9 Claims 


5,299,424 
AQUARIUM HEATER AND COOLER 
Dennis W. Woodson, 5819 Cliffmont, San Antonio, Tex. 78250, 
and Richard L. Miller, 12 Parkside Dr., Dix Hills, N.Y. 
11746-4879 
Filed Dec. 21, 1992, Ser. No. 993,435 
Int. Cl.5 F25B 21/02 
US. Cl. 62—3.7 6 Claims 
1. A combination aquarium heater and cooler apparatus 
which comprises: 
a) a first heat exchanger for immersion in a fluid of an eco- 
system contained in said aquarium; 
b) a second heat exchanger for location in an ambient air 
outside said aquarium; 
c) a heat pump component having thermal input and output x : : 
ports each in intimate contact with a surface of the first | 1. A cooling apparatus for cooling an object to be cooled, 
heat exchanger and the second heat exchanger said heat comprising: 
pump component comprises a thermo-electric device primary cooling means arranged to receive a first pressur- 





USS. Cl. 62—63 


OFFICIAL GAZETTE 


ized gaseous coolant having an inversion temperature, 
said cooling means comprising a high-pressure conduit 
having an end which defines an expansion outlet for ex- 
panding said pressurized gaseous coolant and for forming 
a jet of said coolant; 

an additional Joule-Thomson cooler as precooling means 
arranged to receive a second pressurized gaseous coolant 
and comprising expansion outlet means for expanding said 
second pressurized gaseous coolant and counter-current 
heat exchanger means for cooling said second pressurized 
gaseous coolant by said expanded second pressurized 
coolant; 

and additional heat exchanger means for precooling said first 
pressurized gaseous coolant by said expanded second 
pressurized coolant to a temperature below said inversion 
temperature, whereby said first coolant, when emerging 
as said jet from said expansion outlet means, is cooled 
further and forms an aerosol composed of coolant droplets 
and a gaseous coolant component; 

mounting means for pivotally mounting said object to be 
cooled relative to said primary cooling means; 

said object to be cooled defining a cavity with a first inter- 
nal, substantially planar surface and a second internal 
surface opposite said first internal surface and spaced 
therefrom, said second internal surface defining a central 
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an opposite end, the discharge end being at a level not 
higher than the opposite end; 

forming a film of liquefied gas on the transfer surface; 

imparting vibration to the transfer structure; 

positioning products on the transfer surface adjacent the 
opposite end so as to contact a surface portion of the 
products with the film of liquefied gas; 

moving the products along the transfer surface towards the 
discharge end as a result of the vibration imparted to the 
transfer structure while partially freezing the products; 
and 

collecting the thus partially frozen products at the discharge 
end for further processing. 


5,299,427 
ICE TRANSPORT AND DISPENSING SYSTEM 


aperture therethrough, said first internal surface including Benjamin D. Miller, Des Plaines; Thaddeus M. Jablonski, Pala- 


an impingement area opposite said aperture, said first and 
second internal surfaces being connected by a circumfer- 
ential jacket; 

said high-pressure conduit extending into said cavity 
through said aperture and being arranged to direct said jet 
onto said impingement area; 

said object to be cooled having a collar around said aperture 
and coaxial with said high-pressure conduit, said collar 
and said high-pressure conduit permitting said pivotal 
movement and forming a gas exit therebetween; 

a plurality of spiral shaped ribs projecting into said cavity 
from said first surface around said impingement area and 
extending outwardly from said impingement area, thereby 
defining spiral channels therebetween, which are axially 
open towards said cavity; and 

whereby said aerosol is radially outwardly deflected by said 
internal surface and guided by said spiral channels, a spin 
being imparted to said aerosol to form a cyclone within 
said cavity, said droplets of said aerosol being deposited 
on said jacket and only said gaseous coolant component of 
said aerosol flowing inward and emerging from said cav- 
ity through said central aperture. 


5,299,426 
FREEZING PROCESS AND APPARATUS 
André Lermuzeaux, Sucy en Brie, France, assignor to L’Air 
Liquide, Societe pour I’Etude et l’Exploitation des Proocedes 
Georges Claude, Paris, France 
Filed Nov. 23, 1992, Ser. No. 949,248 

Claims priority, application France, Mar. 21, 1991, 91 03430 
Int. Cl.5 F25D 13/06 

16 Claims 





1. A process for freezing products, comprising: 
providing a transfer structure having at least one upper 
elongated transfer surface and having a discharge end and 


USS. Cl. 62—66 


tine, and Peter S. Tinucci, Elmhurst, all of [ll., assignors to 
Remcor Products Company, Glendale Hts, Ill. 
Continuation of Ser. No. 887,170, May 21, 1992, abandoned. 
This application Mar. 8, 1993, Ser. No. 29,293 
Int. Cl.5 F25C 5/18 
23 Claims 
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1. An ice transport and dispensing system, comprising: 

a source of particles of ice; 

at least two remote ice stations located below said source of 
ice, each said ice station having a hopper for storing a 
mass of particles of ice; 

downwardly sloping path means extending from said ice 
source to each of said at least two ice stations and defining 
a path for delivery of ice from said ice source to said ice 
stations; 

an ice diverting apparatus; 

means for introducing particles of ice from said source onto 
said downwardly sloping path means for movement of the 
ice particles along said path means solely under the influ- 
ence of gravity; and 

ice level sensing means at each of said ice stations for sensing 
the quantity of ice in said hoppers of said stations and for 
providing a control signal to said ice diverting apparatus, 
said ice diverting apparatus being actuable in a first mode 
to cause ice particles moving along said path means to 
bypass one of said ice stations and to flow to said hopper 
of the other of said ice stations, said ice diverting appara- 
tus being actuable in a second mode in response to said 
control signal to cause ice particles moving along said 
path means to be diverted into said hopper of said one ice 
station. 
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5,299,428 motioning a portable condensing fan on said exterior surface 
ENVIRONMENTAL CONTROL SYSTEM AND METHOD of said air exhaust side of said air conditioning unit; and 


Mariko Kawaguri, Moriguchi; Nobuyuki Yoshiike, Ikoma; Koji _ passing a flow of air over said condenser of said air condi- 
Arita; Susumu Kobayashi, both of Osaka, and Katsuya tioning unit by energizing said portable condensing fan in 
Morinaka, Hirakata, all of Japan, assignors to Matsushita lieu of said unit condenser fan. 

Electric Industrial Co., Ltd., Kadoma, Japan 
Filed Mar. 30, 1993, Ser. No. 39,832 
Claims priority, application Japan, Apr. 2, 1992, 4-080617 
Int. Cl.5 F25D 23/12 
US. Cl. 62—176.6 12 Claims 


5,299,430 
AIR CONDITIONER 
Yuji Tsuchiyama, Nittamachi, Japan, assignor to Sanyo Electric 
Co., Ltd., Osaka, Japan 
Filed Mar. 4, 1993, Ser. No. 26,531 
Claims priority, application Japan, Mar. 13, 1992, 4-055215; 
Jun. 4, 1992, 4-144326 
Int. Cl. F25D 17/00 


1. An environmental control system, for use with a bed U.S. Cl. 62-188 7 Cats 


comprising: 

means for measuring room temperature; 

a plurality of thermal sensors fixed on the bed, 

air conditioning means for varying room temperature; and 

control means for controlling the air conditioning means to 
supply air to a vicinity of the bed whose temperature is 
different from room temperature by an amount which is 
prescribed by a combination of a room temperature value 
and a thermal sensation value which is obtained from at 
least one measured value from the plurality of thermai 
sensors. 


5,299,429 
PORTABLE CONDENSING FAN 
David Swink, 1016 Illinois, Borger, Tex. 79007 
Filed Mar. 18, 1993, Ser. No. 33,039 1. An air conditioner being possessed of a refrigerating cycle 
Int. Cl.5 F25D 17/06 using a compressor, a condenser, a expansion device and an 
U.S, Cl. 62—89 16 Claims evaporator comprising: 
a first temperature sensing means for detecting the tempera- 
ture of a room to be air conditioned, 
a first temperature setting means for setting a desired tem- 
perature, and 
a controlling means for controlling the operation of said 
compressor in order to make a detected temperature by 
said first temperature sensing means approach to said 
desired temperature set by said first temperature setting 
means; 
said control means comprising: 
a changeover switch, and 
a means for controlling said compressor based on a signal 
from a remote controller when said changeover switch is 
in a valid state; 
said remote controller being disposed in a detached place 
from said air conditioner, being constituted to be able to 
transmit a signal to said control means, and further com- 
prising: 
a second temperature sensing means for detecting said room 
temperature, 
a second temperature setting means for setting a desired 
temperature, and 
a means for transmitting a signal for controlling said com- 
9. A method of temporarily cooling a condenser of an air pressor to said control means to make the temperature 
conditioning unit having an air exhaust side with an exterior detected by said second temperature sensing means ap- 
surface, and a unit condenser fan, said method comprising the proach to said desired temperature set by said second 
steps of: temperature setting means. 





OFFICIAL GAZETTE 


5,299,431 
AUTOMOTIVE AIR CONDITIONER HAVING 
CONDENSER AND EVAPORATOR PROVIDED WITHIN 
AIR DUCT 

Kunio Iritani, Anjo; Shigeo Numazawa, Nagoya; Kenichi 

Fujiwara, Kariya; Yasushi Yamanaka, Nakashima; Akira 

Isaji, Nishio, and Nobunao Suzuki, Toyahashi all of Japan, 

assignors to Nippondenso Co., Ltd., Kariya, Japan 

Filed Apr. 24, 1992, Ser. No. 873,430 

Claims priority, application Japan, Apr. 26, 1991, 3-97290; 
Oct. 1, 1991, 3-253947; Dec. 3, 1991, 3-319417; Dec. 27, 1991, 
3-347130; Mar. 17, 1992, 4-60616 

Int. Cl.5 B60H 1/32; F25B 9/00 


USS. Cl. 62—243 8 Claims 


1. An automotive air conditioner for providing a plurality of 
conditioning modes including a heating mode, a cooling mode 
and a dehumidifying mode, said air conditioner comprising: 

a duct defining a passageway for guiding conditioned air for 

discharge into a passenger compartment of an automobile; 

a blower for causing air passing through said duct to blow 
into said passenger compartment; 

an evaporator disposed in said duct for evaporating refriger- 
ant to cool the air guided therethrough; 

a compressor for compressing refrigerant to increase a tem- 
perature thereof and for discharging high temperature 
refrigerant compressed therein; 

a heater disposed downstream of said evaporator in said duct 
for exchanging heat between the air passing therethrough 
and the high temperature refrigerant discharged from said 
compressor to heat the air; 

an outside heat exchange means disposed outside said duct 
for exchanging heat between air passing therethrough and 
refrigerant flowing thereinto; and 

expansion means for expanding refrigerant to decrease a 
temperature thereof; 

wherein a heat exchanging function of said evaporator, said 
heater, and said outside heat exchanger is varied in accor- 
dance with conditioning mode so that in said heating 
mode, said heater exchanges heat between the air passing 
through said duct and the refrigerant passing there- 
through for heating the air to be discharged into the pas- 
senger compartment and said outside heat exchanger 
exchanges heat between the air and the refrigerant for 
evaporating the refrigerant; in the cooling mode, said 
evaporator exchanges heat between the air passing 
through said duct and the refrigerant passing there- 
through for cooling the air to be discharged into the 
passenger compartment and said outside heat exchanger 
exchanges heat between the air and the refrigerant for 
condensing the refrigerant; and in the dehumidifying 
mode, said evaporator exchanges heat between the air 
passing through said duct and the refrigerant passing 
therethrough for cooling the air and said heater exchanges 
heat between the air passing through said evaporator and 
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the refrigerant passing therethrough for dehumidifying 
the air discharged into the passenger compartment. 


5,299,432 
CONTROL DEVICE FOR AIR CONDITIONER 


Tsugio Nakae; Tomonori Isobe, both of Gunma, and Manabu 


Ishihara, Isesaki, all of Japan, assignors to Sanyo Electric 
Co., Ltd., Osaka, Japan 
Filed Jul. 29, 1992, Ser. No. 922,470 
Claims priority, application Japan, Dec. 19, 1991, 3-354577 
Int. Cl.5 F25D 19/00 


USS. Cl. 62—298 19 Claims 





1. In an air conditioner having a refrigeration cycle in which 
a compressor, an outdoor heat exchanger, an expansion valve, 
and an indoor heat exchanger are connected by a refrigerant 
pipe, for supplying air which is temperature-controlled by said 
indoor heat exchanger to a room to be air-conditioned by 
controlling components, such as said compressor and a blower, 
a control device for controlling said components of said air 
conditioner, 

a controlling means for controlling the operation capacity of 
said compressor so as not to exceed a predetermined 
maximum capacity for the compressor on the basis of a 
signal from said control device; 

said outdoor heat exchanger and said indoor heat exchanger 
having such capacities as to continue operation at the time 
of operation of said compressor even with a maximum 
capacity, 

said control device comprising, 

a microcomputer housing in one package a first ROM for 
storing a program controlling the operation of said com- 
ponents and said controlling means, a RAM for storing 
present data and various data associated with operation, 
and a CPU for executing said program; and 

a second ROM for storing specific data representing at least 
the maximum capacity of said compressor and the capac- 
ity of said outdoor or indoor heat exchanger and for se- 
quentially outputting said stored specific data to said 
microcomputer in response to an output from said mi- 
crocomputer, said second ROM being electrically con- 
nected to said microcomputer; 

wherein said CPU stores said specific data output from said 
second ROM in accordance with said program into said 
RAM every time the air conditioner stops operation 
thereof and the operation capacity of the compressor is 
controlled below a predetermined maximum capacity and 
the capacity of the compressor is controlled on the basis of 
a room temperature and set temperature and on the basis 
of said data stored in said RAM . 
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5,299,433 
PITCHER HAVING MEANS FOR KEEPING BEVERAGE 
COLD 
Jerry E. Harms, 280 Langford Dr., Chuluota, Fla. 32766; 
Thomas C. Harms, Sr., 6 Oak Tree Dr., and Thomas C. 
Harms, Jr., 22935 Somerset Dr., both of Sorrento, Fla. 32776 
Filed Jan. 15, 1993, Ser. No. 5,241 
Int. Cl.5 F25D 3/08 


U.S, Cl. 62—457.2 5 Claims 


1. A beverage container having means for keeping a bever- 
age cold over a protracted period of time, said container hav- 
ing sidewalls and a bottom, said sidewalls and said bottom 
defining a volume in which a beverage can be contained, 
cooling means operatively associated with a lower interior 
portion of said container, said cooling means involving a 
closed receptacle of a refreezable, non-toxic substance, said 
cooling means, when it has become relatively warm, being 
readily removable from contact with said lower interior por- 
tion of the container, so that it may be replaced by a freshly 
chilled cooling means, said cooling means having an upper 
portion with which a spring latch means is operatively associ- 
ated, said spring latch means serving to normally hold said 
cooling means relatively close to the inner sidewall of said 
beverage container, even when said container has been tipped, 
whereby a beverage placed in said container and coming into 
contact with said cooling means can be chilled over a pro- 
tracted length of time. 


5,299,434 
SAFE-SEX BROOCH WITH PROPHYLACTIC HOLDER 
Judith L. Kaufman, 20 E. 9th St., New York, N.Y. 10003 
Filed Jun. 29, 1992, Ser. No. 905,382 
Int. Cl.5 A44C 13/00, 25/00, 15/00 
USS. Cl. 63—20 


1. A safe-sex device, comprising, in combination, 

an ornamental brooch, 

said brooch including an emblem, 

said brooch further including securing means for removably 
attaching said emblem to clothing of a user, said securing 


GENERAL AND MECHANICAL 


51 


means including a pin having opposed connecting and 
pointed ends, said connecting end being attached to said 
emblem, and further including a pin grip releasably con- 
nected to said pin at said pointed end, and 

holding means for supporting a prophylactic, said holding 
means being removably mounted to said brooch, whereby 
said holding means can be positioned either inside or 
outside the clothing, 

said holding means being a holding member having opposed 
front and rear walls and a bottom wall connected to said 
inner and outer walls, said front and rear walls and said 
bottom wall defining a holding space, the prophylactic 
being positioned in said holding space, 

said front wall of said holding member defining a hole, said 
pin extending through said hole, said holding member 
being positioned between said emblem and said pin grip, 

said holding member being made of a resilient material and 
said rear wall being rotatable relative to said front wall at 
said bottom wall between biased and unbiased modes, said 
unbiased mode being when said rear wall is spaced from 
said front wall at a first distance, and said biased mode 
being when said rear wall is spaced from said front wall at 
a second distance greater than said first distance, wherein 
the prophylactic is gripped between said front and rear 
walls in said unbiased mode, 

said inner and outer walls of said holding member having 
opposed inner and outer wall surfaces, respectively, one 
of said inner and outer wall surfaces defining a cavity and 
the other of said inner and outer wall surfaces having a 
raised portion positioned opposed to said cavity, said 
cavity and raised portion being centrally located relative 
to said inner and outer wall surfaces, respectively, the 
prophylactic being contained in a packet made of a flexi- 
ble material, the prophylactic being a condom having 
coiled augmented borders configured as a closed plane 
curve, said raised portion and said cavity being positioned 
within the closed plane curve when the packet is mounted 
to said holding member, a portion of the packet being 
located in said cavity and held in a gripping relationship 
with said raised portion when said holding member is in 
the unbiased mode. 


5,299,435 
LOCKED INLAY KNIT FABRICS 
Sylvan A. Whalley, Chaddesden, United Kingdom, assignor to 
Courtaulds PLC, United Kingdom 
PCT No. PCT/GB90/01060, § 371 Date Jan. 10, 1992, § 102(e) 
Date Jan. 10, 1992, PCT Pub. No. WO91/00936, PCT Pub. 
Date Jan. 24, 1991 
PCT Filed Jul. 10, 1990, Ser. No. 778,903 
Claims priority, application United Kingdom, Jul. 11, 1989, 
8915888 
Int. Cl.5 DO4B 1/00 
US. Cl. 66—61 13 Claims 
1. In a method of knitting an inlaid fabric on a knitting 
machine having first and second needle beds over a predeter- 
mined knitting cycle comprising the steps of creating a ground 
structure of loops extending between the first and second beds 
of needles, laying inlay material onto the said loops between 
the needles of both beds of needles at at least one selected stage 
in the knitting cycle, and trapping inlay material into the 
ground structure by transferring stitches from one bed to 
another, 
the improvement which comprises 
knitting the fabric on both beds of needles during the knit- 
ting cycle 
interlacing inlay material into the ground structure at one 
location by transferring stitches at least from the first of 
the beds to the second of the beds 





52 


and interlacing inlay material into the ground structure at a 
further location spaced apart from said one location in the 
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direction of knitting by transferring stitches at least from 
the second bed to the first bed. 
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5,299,436 
FAST ACCESS ELECTRONIC LOCKING SYSTEM 
Joseph C. Spitzer, San Diego, Calif., assignor to Mardesich 
Enterprises, Inc., San Diego, Calif. 

Continuation-in-part of Ser. No. 492,737, Mar. 13, 1990, Pat. 
No. 5,085,395. This application Oct. 18, 1991, Ser. No. 781,011 
The portion of the term of this patent subsequent to Feb. 4, 2009, 

has been disclaimed. 
Int. Cl.5 EO5B 73/00 


U.S. Cl. 70—58 5 Claims 


1. Security apparatus for attaching a unit to be protected to 
a supporting surface, comprising: 

securing means for attaching the unit to be supporting sur- 
face, said securing means having openable means for 
permitting the unit to be received therin or removed 
therefrom by an authorized user; 

a fast access locking system for controlling the opening or 
closing of said openable means; 

said fast access locking system including locking means for 
securing releasably said openable means in its locked 
position; 

passive receiving means responsive to a magnetic signal 
connected to said securing means for activating electri- 
cally said locking means under the control of an autho- 
rized user; 
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active energizing key means for supplying a magnetic signal 
to said passive receiving means to activate it; 

means for housing said key means for enabling said key 
means to be moved manually by an authorized user to a 
position adjacent to said receiving means to facilitate the 
activation of said locking means; and 

means for coupling electromagnetically said key means and 
said receiving means to transmit electromagnetic power 
therebetween, said coupling means including transformer 
means having a primary winding and a secondary winding 
for producing said magnetic signal to facilitate coupling 
between said active energizing key means and said passive 
receiving means, wherein one of said winding is electri- 
cally connected to said passive receiving means and the 
other said winding is electrically connected to said active 
energizing key means. 


5,299,437 
KEYED DOOR LOCK ASSEMBLY 
Gary Paugh, Long Beach, Calif., assignor to Anthony’s Manu- 
facturing Company, Inc., San Fernando, Calif. 
Filed Aug. 8, 1991, Ser. No. 743,492 
Int. Cl.5 EO5B 65/06 


U.S. Cl. 70—101 20 Claims 


1. A lock assembly for a door structure wherein the door 
structure includes a door frame and a door mounted in the 
door frame for movement so that part of the door moves 
toward and away from a wall in the door frame, the assembly 
comprising: 

a mount fixed relative to the door frame wall and having a 

first engagement member; 

locking unit having a second engagement member for 
slidingly engaging the first engagement member on the 
mount, such that the locking unit is supported by the 
mount before the locking unit is locked into engagement 
with the mount, and a blocking wall extending from the 
second engagement member in a direction substantially 
non-parallel to the second engagement member of the 
locking unit to keep the door closed when the locking unit 
engages the mount; and 

a locking element in the locking unit movable between an 

unlocked position in the locking unit and a locked position 
engaging a surface fixed relative to the frame such that the 
locking element locks the locking unit in engagement with 
the mount when in the locked position to keep the door 
closed. 


5,299,438 
AUTOMOBILE STEERING LOCK 
Shih-Yu Chen, Tainan Hsien, Taiwan, assignor to All Ship En- 
terprise Co., Ltd., Tainan Hsien, Taiwan 
Filed Nov. 24, 1992, Ser. No. 980,692 
Int. Ci.5 B6OR 25/02 
U.S. Cl. 70—209 1 Claim 
1. An automobile steering lock for attachment to an arcu- 
ately contoured steering wheel having radially extending rib 
members secured on one end to a rim portion of said steering 
wheel, comprising: 
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(a) a longitudinally extending rod member having a plurality 
of annularly formed grooves formed within a peripheral 
surface and a grip member secured to a first end thereof; 

(b) a double hook member formed on a second end of said 
rod member, said double hook member defining in plan 
cross-section a U-shaped contour having a hook base 
member secured to a pair of transversely displaced hook 
ieg members, each of said hook leg members having an 
arcuately contoured end section for contiguous positional 
placement partially surrounding an outer surface of said 
rim portion of said steering wheel; 

(c) a stop plate member attached to a portion of said hook 
base member and said hook leg members for contiguous 
interface with an upper surface of said rim portion of said 
steering wheel whereby said fixedly secured stop plate 
member extends substantially co-planar with said hook 
base member and an adjacent section of said hook leg 


members for releasably capturing said rim portion be- 
tween said stop plate member and said hook leg members 
end sections; 

(d) a displaceable tubular member slidably mounted on said 
longitudinally extending rod member, said displaceable 
tubular member having an L-shaped plate member se- 
cured to a lower surface of said displaceable tubular mem- 
ber for contiguous interface with a lower surface of said 
rim portion of said steering wheel, a portion of said rim 
being captured between said stop plate member, said 
L-shaped member, and said end sections of said hook leg 
members; and, 

(e) a lock housing formed on said displaceable tubular mem- 
ber for insert therein of a key actuated lock, said lock 
being actuated for lockingly engaging said displaceable 
tubular member at a predetermined location on said longi- 
tudinally extending rod member for lockingly engaging 
said steering lock to said steering wheel. 


5,299,439 
KEY HOLDER 
Linden D. Nelson, 31535 Southfield Rd., Birmingham, Mich. 
48009, and Robert A. Scungio, West Warwick, R.I., assignors 
to Linden D. Nelson, Birmingham, Mich. 
Continuation-in-part of Ser. No. 675,724, Mar. 27, 1991, 
abandoned, which is a continuation of Ser. No. 470,765, Jan. 26, 
1990, Pat. No. 5,031,430. This application Feb. 6, 1992, Ser. No. 
830,584 
The portion of the term of this patent subsequent to May 11, 
2010, has been disclaimed. 
Int. Cl.5 A47G 29/10 
USS. Cl. 70—456 R 
1. A key holder comprising: 
a first body portion; 
a second body portion; 
said key holder having opposed first and second ends; 
said first body portion and said second body portion having 
an engaged position and an open position; 
said first and second body portions being secured together 
for relative sliding movement transversely of said first and 
second ends, between said engaged position and said open 
position; F 
said first body portion having an opening therethrough for 
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retaining a key ring at said first end, and an access to said 
opening; 

said access being closed when said body portions are in said 
engaged position to prevent removal of a key ring, the 


relative sliding movement of said first and second body 
portions into said open position for exposing said access to 
permit removal of key ring; and 

means for biasing said first and second body portions into 
said engaged position. 


5,299,440 
ROLLING MILLS 
Keith S. Barraclough, Old Court Barn, West Mudford, Yeovil, 
Somerset BA21 5TJ, and Ian Carey, The Dairy House, Charl- 
ton Horethorne, Sherborne, Dorset DT9 4NX, both of United 
Kingdom 
PCT No. PCT/GB90/01148, § 371 Date Feb. 7, 1992, § 102(e) 
Date Feb. 7, 1992 
PCT Filed Jul. 25, 1990, Ser. No. 809,556 
Claims priority, application United Kingdom, Aug. 9, 1989, 
8918228; Jan. 4, 1990, 9000174 
Int. Cl.5 B21B 35/14; B21D 5/12 
US. Cl. 72—181 





1. A roll-forming mill form forming an initially flat strip into 
a tube or profile as the strip passes lengthwise in one direction 
along the mill, the mill having a plurality of pairs of opposed 
forming rolls spaced apart along said direction, drive means for 
rotating said rolls of a plurality of said pairs to advance a strip 
in said direction between the rolls of each said pair, and free 
wheel means between the forming surface of each roll of one 
said pair and said drive means of said one pair and free wheel 
means between another pair of rolls in said mill and said drive 
means, said free wheel means transmitting drive from said 
drive means to said forming surface when the rolls of said one 
pair rotate at a peripheral speed at least as great as the speed of 
movement of said strip in said direction but permitting said 
rolls of said one pair to free wheel relative to the other said 
pairs and relative to each other when said peripheral speed is 
less than said speed of said strip in said direction. 
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5,299,441 
METHOD OF MAKING A MANDREL COMPRISING A 
DRILL SECTION FOR A SELF-DRILLING BLIND RIVET 
Katsumi Shinjo, Osaka, Japan, assignor to Yugenkaisha Shinjo 
Seisakusho, Osaka, Japan 
Filed Feb. 18, 1993, Ser. No. 18,137 
Int. Cl.5 B21K 1/44 


US. Cl. 72—356 8 Claims 





1. A method of making an elongated mandrel having an end 
integral with a drill section, the method comprising the steps 
of: 

subjecting a single columnar piece of material to a heading 

process so as to form a blank comprising the elongated 
mandrel having a diameter, a short stem integral with an 
end of the mandrel and having a diameter greater than the 
diameter of the mandrel, and a flange integral with the 
short stem and extending from one end thereof opposite to 
the mandrel; 

then cold forging the stem to produce the drill section in 

such a manner that end edges of the drill section face the 
flange; and 

subsequently trimming the drill section so as to remove the 

flange together with a scrap resulting form the cold forg- 
ing of the short stem. 


5,299,442 
RIVNUT (TM) INSTALLATION APPARATUS 
Gary A. Graham, Box 2000, Glacier, Wash. 98244 
Continuation-in-part of Ser. No. 2,049, Jan. 8, 1993. This 
application Aug. 23, 1993, Ser. No. 110,225 
Int. Cl.5 B21J 15/10 


USS. Cl. 72—391.8 1 Claim 


1. Apparatus for installing a RIVNUT (TM) in a hole in a 
work piece, said RIVNUT (TM) having a flange, said appara- 
tus comprising: 

a frame having a work support surface, a hole in said work 
support surface and at least one part attached to said 
frame, 

carriage slidably mounted on said frame, 

a shaft, a flywheel mounted on said shaft and a rotatably 
mounted threaded fastener, all mounted on said carriage 
with said fastener rotatable by said shaft and said flywheel, 
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a jack mounted between said carriage and said at least one 
part attached to said frame, 

at least one spring mounted between said frame and said 
carriage such that the force applied by said at least one 
spring opposes extension of said jack, 

said threaded fastener extending through said hole in said 
work support part, 

whereby said RIVNUT (TM) is installed in said work part 
threading said RIVNUT (TM) onto said fastener with said 
flange against said work support part, inserting said RIV- 
NUT (TM) through said hole in said work part and ex- 
tending said jack to move said carriage, thus applying 
tension force to said fastener to collapse said RIVNUT 
(TM) to fasten it to said work piece and whereby said 
fastener is then removed from said RIVNUT (TM) by 
spinning said flywheel to rotate said fastener. 


5,299,443 
SLIDE ADJUSTING DEVICE FOR USE IN FORGING 
PRESS 
Masatoshi Nakamura, Osaka, Japan, assignor to Kurimoto, 
Ltd., Osaka, Japan 
Filed Jul. 31, 1992, Ser. No. 922,223 
Claims priority, application Japan, Apr. 28, 1992, 4-135856 
Int. Cl.5 B215 9/18 


U.S. Cl. 72—446 4 Claims 
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1. A slide adjusting device, comprising: 

a connecting rod having at one end means for eccentrically 
mounting the connecting rod to a crankshaft and at the 
other end a branched portion forming two parts; 

a wrist pin defining a center of rotation; 

a slide mounted to said connecting rod at said branched 
portion by said wrist pin so that it is suspended from said 
connecting rod; 

an adjusting lever mounted by said wrist pin to said connect- 
ing rod, said adjusting lever defining a center of rotation, 
with the center of rotation of said adjusting lever being 
eccentrically located relative to the center of rotation of 
said wrist pin, said adjusting lever having an eccentric 
shaft section and a receiving section located approxi- 
mately at the center of and extending outwardly from said 
eccentric shaft section; 

a nut fitted within said receiving section, said nut including 
a pair of turning shafts in axial alignment and a bore ex- 
tending at a right angle to the alignment of said turning 
shafts, said bore defining a female screw thread; 
pair of discs, each rotatably mounted in the receiving 
section and eccentrically on a respective one of said pair 
of turning shaft; 

a screw defining a male screw thread on its outer surface 
which engages the female screw thread, said screw being 
rotatably mounted to said slide; and 

means for rotating said screw, whereby said screw when 
rotated effects a movement of the nut along the screw and 
thereby movement of said adjusting lever for adjusting 
said slide. 
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5,299,444 
HYDRAULIC CUSHIONING SYSTEM FOR PRESS, 
HAVING HYDRAULIC POWER SUPPLY INCLUDING 
MEANS FOR ADJUSTING INITIAL PRESSURE TO BE 
APPLIED TO PRESSURE-PIN CYLINDERS 
Kazunari Kirii, Aichi; Tsutomu Ono, and Masahiro Shinabe, 
both of Toyota, all of Japan, assignors to Toyota Jidosha 
Kabushiki Kaisha, Toyota, Japan 
Filed Sep. 3, 1992, Ser. No. 940,354 
Claims priority, application Japan, Sep. 4, 1991, 3-254822; 
Sep. 6, 1991, 3-255744 
Int. Cl.5 B21J 7/28 


USS. Cl, 72—453.13 10 Claims 
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1. A hydraulic cushioning apparatus for a press having an 
upper and a lower die assembly for forming a workpiece in the 
form of a strip, including a plurality of hydraulic cylinders 
incorporated in one of said upper and lower die assemblies, and 
a plurality of pressure pins which are linked with said hydrau- 
lic cylinders, respectively, and which are reciprocable to apply 
a cushioning force to said workpiece, during a pressing action 
of said die assemblies on said workpiece, so as to force said 
workpiece against the other of said upper and lower die assem- 
blies, said apparatus comprising: 

a cushion pad supported by all of said pressure pins and on 

which said workpiece is placed; 

a die cushioning device including a cushioning cylinder for 
producing said cushioning force during said pressing 
action, and a cushion platen receiving said cushioning 
force and being reciprocable during said pressing action; 

said plurality of hydraulic cylinders fixedly disposed on said 
cushion platen such that said cushioning force produced 
by said cushioning cylinders is transmitted to said cushion 
pad through said hydraulic cylinders and said pressure 
pins; 

connecting means through which said hydraulic cylinders 
communicate with each other; and 

a hydraulic power supply device for delivering a pressurized 
fluid to all of said hydraulic cylinders through said con- 
necting means, said hydraulic power supply device in- 
cluding pressure changing means for changing an initial 
hydraulic pressure of said fluid applied to said hydraulic 
cylinders before said pressing action of said die assemblies, 
so that the hydraulic pressure in said hydraulic cylinders 
during said pressing action, performed with said work- 
piece being forced by said cushion pad, is controlled such 
that substantially the same force acts on all of said plural- 
ity of pressure pins. 
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5,299,445 
METHOD OF POST-TENSIONING STEEL/CONCRETE 
TRUSS BEFORE INSTALLATION 
Alfred A. Yee, 1441 Kapiolani Bl., Honolulu, Hi. 96814 
Continuation-in-part of Ser. No. 708,712, May 31, 1991. This 
application May 12, 1992, Ser. No. 881,766 
Int. Cl.5 E04G 21/00 


USS. Cl. 52—745.19 5 Claims 


12 3 
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1. The method of forming a steel/reinforced concrete clad- 
ded truss, said truss being formed in a fabrication yard at 
ground level and comprising an elongated bottom chord, an 
elongated top chord spaced from the bottom chord, a plurality 
of braces interconnecting the top and bottom chords to form a 
rigid truss, said chords and braces being constructed of steel, 
said method consisting of steps of encasing said top and bottom 
chords with concrete cladding with the concrete cladding 
completely enclosing the top chord and bottom chord, said 
concrete cladding including steel reinforcement and steel ten- 
dons embedded in the concrete cladding enclosing the chords 
prior to the concrete cladding hardening, said step of encasing 
the top and bottom chords with concrete consisting of the step 
of associating formwork with the top and bottom chords of the 
truss, said step of including steel reinforcement and steel ten- 
dons in the concrete cladding consisting of the steps of placing 
steel reinforcement and steel tendons in said formwork, pour- 
ing concrete in said formwork, allowing the concrete to 
harden and post-tensioning and steel tendons. 


5,299,446 
METHOD AND APPARATUS FOR CALIBRATING A 
MULTIPLE PORT PUMP 

Guillermo P. Pardinas, Miami, Fla., and Robert E. Ennesser, III, 

Winthrop Harbor, Ill., assignors to Abbott Laboratories, 

Abbott Park, Il. 

Filed Jun. 28, 1991, Ser. No. 722,994 
Int. Cl.5 GO1F 25/00 


US. Cl. 73—3 11 Claims 


1. A calibrator for balancing a plurality of output ports in a 
metering pump of the type having a head including a plurality 
of radially extending, sequentially spaced ports, a body for 
supporting the head, a central work chamber in the head and in 
communication with the ports and a working piston carried in 
the body and in communication with the work chamber, the 
head and body having a common axis and the head rotatable 
about the axis relative to the body, the calibrator comprising: 

a. a first assembly adapted to be mounted on said head outer 

end and extending radially outward therefrom and termi- 
nating in an outer end having an enlarged fan shaped plate 
terminating in an arcuate edge, the center of the arc coin- 
cidental with the cylindrical axis of said head when in- 
stalled thereon, said arcuate edge further including a 
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graduated scale corresponding to the angular position of 
the head relative to the body; and 

b. a second assembly adapted to be mounted on said body 
and extending radially outward therefrom and terminating 
in an outer end in substantial alignment with the graduated 
scale, whereby the angular relationship between the head 
and body is in direct correspondence with the angular 
relationship between said graduated scale and said outer 
end. 


5,299,447 
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state, said electrical control further responsive to said 
calibration station completing the setting of the operating 
temperature of the heater of the mass air flow sensor, to 
deactivate said first valve and to activate said second 
shut-off valve, and to generate a signal to the calibration 
station to measure the response time. 


5,299,448 
POSITIVE PRESSURE TEST APPARATUS FOR 
FACEPIECE RESPIRATOR 


Richard D. Maryyanek, Northbridge; Joseph Z. Zdrok, Web- 
ster, both of Mass., and Keith Simpson, Farnham, England, 
assignors to Cabot Safety Corporation, Southbridge, Mass. 

Filed Mar. 5, 1993, Ser. No. 27,218 

Int. Cl.5 GOIM 3/36 


AIR FLOW MANIFOLD SYSTEM FOR PROVIDING TWO 
DIFFERENT MASS AIR FLOW RATES TO A MASS AIR 
FLOW SENSOR PRODUCTION CALIBRATION 
STATION 

Richard W. Caron, Canton, Mich., assignor to Ford Motor 
Company, Dearborn, Mich. a elena ial 
Filed Jul. 13, 1992, Ser. No. 912,940 
Int. Cl.5 GO1IF 25/00 


14 Claims 


US. Cl. 73—3 13 Claims 








1. A positive pressure test apparatus for a facepiece respira- 

tor having an exhalation valve, comprising: 

a cover portion comprising a central bore having an in- 
wardly directed shoulder at the base of said bore; 

a plunger, comprising a stem having a button portion on one 
end and a flange portion on the opposite end, said button 
and flange portions having diameters greater than said 
stem, said flange portion being sized and shaped to cover 
the effective area of said exhalation valve, 

wherein said stem is situated within said central bore, said 
button portion extends above the surface of said cover 
portion in a rest position, and said flange portion extends 
below said inwardly directed shoulder; 


1. An air flow system for sequentially providing a first and a 


second mass air flow rate to a production calibration station, 
said production calibration system setting the operating tem- 
perature of a heater of a mass air flow sensor mounted in said 
calibration station during said first mass air flow rate and 
sequentially setting the response time of said mass air flow 
sensor during said second mass air flow rate, said air flow 
system comprising: 
a vacuum source; 
a first air flow conduit connected between said vacuum 
source and the production calibration station; 
a second air flow conduit connected in parallel with said first 
air flow conduit between said vacuum source and the 


prodution calibration station; 

a first shut-off valve connected to said first air flow conduit, 
said first shut-off valve having an open state permitting an 
air flow through said first air flow conduit and a closed 
state inhibiting an air flow through said first air flow 
conduit; 

a first sonic nozzle for controlling the mass air flow rate 
through said first air flow conduit when said first shut-off 
valve is in said open state, said mass air flow rate through 
said first sonic nozzle selected to have a value predeter- 
mined to permit the operating temperature of said heater 
of said mass air flow sensor to be set; 

a second shut-off valve attached to said second air flow 
conduit, said second shut-off valve having an open state 
permitting an air flow through said second air flow con- 
duit and a closed state prohibiting an air flow through said 
second air flow conduit; 


bias means located in engagement with said button portion 
and said shoulder for biasing said plunger from said rest 
position to a depressed position wherein said button is 
flush with the surface of said cover portion and said flange 
portion seals said exhalation valve; and 

mounting means for attaching said positive pressure test 
apparatus to said respirator. 


5,299,449 
LIQUID FLOW REACTOR AND METHOD OF USING 


Dennis R. Hardy, Alexandria, Va.; Erna J. Beal, Fort Washing- 


ton, and Jack C. Burnett, Oxon Hill, both of Md., assignors to 
The United States of America as represented by the Secretary 
of the Navy, Washington, D.C. 
Filed Apr. 30, 1992, Ser. No. 875,955 
Int. Cl.5 GOIN 5/00 


USS. Cl. 73—61.62 9 Claims 

1. Apparatus for the rapid determination of the tendency of 
liquid hydrocarbon-based fuels to form fuel-insoluble solids, 
comprising: 


a second sonic nozzle for controlling the mass air flow rate 
through said second air flow conduit when said second 
shut-off valve is in said open state, said second sonic noz- 
zle controlling the mass air flow rate through said second 


air flow conduit to have a value predetermined to permit 
the response time of said mass air flow sensor to be set; and 
an electrical control responsive to a signal indicating a mass 
air flow sensor has entered said calibration station to 
sequentially activate said first shut-off valve to said open 


a test section comprising a metal tube having included 
therein an insert for holding a metal test strip, said insert 
having upper and lower parts, which sandwich said metal 
test strip therebetween, and a heating means to heat said 
test section; 
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means of introducing a sample of liquid distillate fuel to said 
test section; 
a metal test strip; and 


a target of soft magnetic material formed on the rim of the 
pulley, 

a unipolor Hall effect pickup defining a sensitive zone, 

a first and a second permanent magnet arranged symmetri- 
cally with respect to the pickup so that the magnetic field 
in the sensitive zone is substantially zero when the target 
is not in the sensitive zone and said pickup generates no 
output signal, but when the target is in the sensitive zone, 
the target provides a loop for the lines of flux of said first 
magnet to the sensitive zone causing the pickup to gener- 
ate a square wave output signal. 


TEMPERATURE 
INDICATOR 


METAL : FILTER 
TUBE 


VARIABLE 
TRANSFORMER 


means for removing said liquid distillate fuel from said 
heated test section after making contact with said metal 
test strip. 


5,299,450 
METHOD FOR EVALUATING PERFORMANCE OF 
ALUMINUM ALLOY WIRING FILM 
Toshiaki Nakagawa, Tenri, and Hisakazu Miyatake, Nara, both 
of Japan, assignors to Sharp Kabushiki Kaisha, Osaka, Japan 
Filed Apr. 21, 1992, Ser. No. 871,757 
Claims priority, application Japan, Apr. 24, 1991, 3-094353 
Int. Cl.5 GOIN 3/40, 33/20 


5,299,452 
METHOD AND APPARATUS FOR ESTIMATING 
VEHICLE BRAKING SYSTEM EFFECTIVENESS 
LaVerne A. Caron, Kalamazoo, and Richard J. Youngblood, 
Battle Creek, both of Mich., assignors to Eaton Corporation, 
Cleveland, Ohio 
Filed Dec. 8, 1992, Ser. No. 986,797 
Int. Cl.5 GOIL 5/28 


U.S. Cl. 73—78 8 Claims 


USS. Cl. 73—129 16 Claims 


1. A method for evaluating performances of an aluminum 
alloy wiring film comprising the steps of: 

forming a first aluminum alloy film on a first substrate; 

forming a second aluminum alloy film on a second substrate; 

measuring hardness of both of said first and second films; 

comparing the hardness between the first and second films to 
determine which one is superior; and 

subjecting the film superior in hardness to a test for measur- 
ing and evaluating a stressmigration of the film. 














1. Apparatus for estimating the effectiveness of a braking 
system in a wheeled vehicle including an engine, a brake trea- 
dle, and fluid-actuated brakes having normally operable and 
automatically operable braking modes, the apparatus compris- 

5,299,451 ing: 
FIRST CYLINDER DETECTOR FOR A GASOLINE 
INTERNAL COMBUSTION ENGINE 

Gérard Brosse, Creteil, France, assignor to Sagem Allumage, 

Paris, France 

Filed Apr. 30, 1992, Ser. No. 876,025 
Claims priority, application France, Apr. 30, 1991, 91 05310 
Int. Cl.5 GOIM 15/00 


means for determining engine torque and generating a 
torque signal representative thereof; 

means for determining vehicle acceleration and deceleration 
and generating respective acceleration and deceleration 
signals representative thereof; 

means for determining brake treadle pressure during vehicle 
deceleration in the normally qperable braking mode and 
generating a brake pressure signal representative thereof; 
and 

calculating means for calculating, from data represented by 
the torque signal and the acceleration signal, vehicle load 
and for calculating, from data represented by the brake 
pressure signal and the deceleration signal, braking system 
effectiveness by comparing the determined deceleration 
with a deceleration predicted for the calculated vehicle 
load and the determined brake treadle pressure, the calcu- 
lating means generating an effective brake signal if the 
determined deceleration is within a predetermined range 
of the predicted deceleration and generating an ineffective 
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1. A first cylinder detector for an internal combustion engine 
arranged relative to the rim of a rotating pulley comprising: 


brake signal if the determined deceleration is not within 
the range. 
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5,299,453 
METHOD FOR DETERMINING OIL AND WATER 
SATURATION OF CORE SAMPLES AT OVERBURDEN 
PRESSURE 
Eve S. Sprunt, Farmers Branch, and Nizar F. Djabbarah, Rich- 
ardson, both of Tex., assignors to Mobil Oil Corporation, 
Fairfax, Va. 
Filed Jan. 28, 1993, Ser. No. 10,250 
Int. Cl.5 E21B 49/00; GOIN 15/08 
8 Claims 


1. A method for determining the amount of fluids in a porous 

sample, comprising: 

(a) providing a representative specimen of porous sample, 

(b) surrounding said sample within an elastic jacket in a 
confining pressure cell, 

(c) supplying pressure to said cell to pressure said jacket into 
contact with said sample, 

(d) extracting both aqueous and hydrocarbon fluids from 
said sample with a solvent capable of dissolving both 
aqueous and hydrocarbon fluids, 

(e) separating said aqueous and hydrocarbon fluids, and 

(f) determining the amount of aqueous and hydrocarbon 
fluid from said separated fluids. 


5,299,454 
CONTINUOUS FOOT-STRIKE MEASURING SYSTEM 
AND METHOD 

Daniel P. Fuglewicz, Depew; David A. Schieb, and Conrad 

Sonderegger, both of Tonawanda, all of N.Y., assignors to 

K.K. Holding AG, Winterthur, Switzerland 

Filed Dec. 10, 1992, Ser. No. 988,699 
Int. Cl.5 A61B 5/11; GOIL 5/16 


US. Cl. 73—172 12 Claims 


1. A foot-strike measuring system comprising: 

a first and a second plate arranged in tandem with respect to 
the direction of travel of a subject on said system; 

first and second sensor means for sensing forces on a respec- 
tive plate; 

means for determining from said first and second sensor 
means whether a single foot is on both plates or one foot 
is on each plate; and 

processing means for combining signals from said first and 
second sensor means when one foot on both plates is 
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determined and segregating said signals from said first and 
second sensor means when one foot on each plate is deter- 
mined to measure individual foot-strikes. 


5,299,455 
METHOD AND INSTRUMENTATION SYSTEM FOR 
MEASURING AIRSPEED AND FLOW ANGLE 


Siva M. Mangalam, 17 Mile Course, Kingsmill on the James, 


Williamsburg, Va. 23185 
Filed Mar. 27, 1992, Ser. No. 860,780 
Int. Cl.5 GO1C 21/00; GO1F 1/68 


US. Cl. 73—180 15 Claims 
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1. An aircraft instrument system for measuring airspeed and 

angle-of-attack comprising; 

a solid state sensor assembly formed with a pair of intersect- 
ing orthogonal miniature cylinders having a plurality of 
embedded micro-thin hot film elements on each cylinder; 

a constant voltage anemometer for detecting cylinder stag- 
nation points and low frequency boundary layer flow 
oscillations connected to said solid state sensor assembly; 

a spectrum analyzer connected to and receiving signal inputs 
from said constant voltage anemometer; 

a microprocessor assembly connected to and providing 
control inputs to said constant voltage anemometer and 
receiving flow frequency and phase signals from said 
spectrum analyzer; 

a software program operating said microprocessor assembly 
to provide instrument system control and to calculate 
velocity and angle-of-attack based on frequency and phase 
data from said spectrum analyzer; 

an airspeed indicator driven by said microprocessor assem- 
bly; and 

an angle-of-attack indicator driven by said microprocessor 
assembly. 


5,299,456 
ELECTRONIC DIPSTICK FOR INDICATING THE OIL 
LEVEL OF AN ENGINE 
Steiner George A., 4425 Harvard Avenue, Montreal, Quebec, 
Canada H4A 2W9 
Filed Jun. 30, 1992, Ser. No. 906,816 
Int. Cl.5 GO1F 23/72, 23/76 
U.S. Cl. 73—308 
1. A dipstick for an engine sump comprising: 
an elongated member for insertion into an appropriate aper- 
ture to the engine sump, the elongated member having 
high and low marks indicating a high oil level and a low 
oil level in the engine sump, respectively; 
float means mounted for restricted movement between the 
high oil level mark and the low oil level mark within a 
cage means integral with the elongated member, the cage 
means having an integral circular segment shaped portion 
at one side thereof and being closed at a top end and a 
bottom end, the float means having a substantially D- 
shaped cross section with a flat surface adjacent a flat 
surface of the circular segment shaped portion of the cage 


8 Claims 
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means, the float means having at least one permanent 
magnet therein as a switch activating means; 

a first reed switch associated with the high oil level mark, 
sealed within the circular segment shaped portion of the 
cage means, the first reed switch activated by the perma- 
nent magnet when the float means is at or above the high 
oil level mark; 


a second reed switch associated with the low oil level mark, 
sealed within the circular segment shaped portion of the 
cage means, the second reed switch activated by the per- 
manent magnet when the float means is at or below the 
low oil level mark; and 

indicating means to indicate when the permanent magnet 
activates the first reed switch or the second reed switch. 


5,299,457 
PRECISION GRIP METER 
Donald Pang, 2648 Forrest Ct., Fremont, Calif. 94536, and 
David K. Pang, 3624 Nichole Ave., Pleasanton, Calif. 94588 
Filed Jul. 13, 1992, Ser. No. 912,311 
Int. Cl.5 GO1L 15/00 


US. Cl. 73—379.02 10 Claims 


1. A device for measuring and recording the strength of a 

person’s hand that includes: 

a frame; 

a base on the frame sized and shaped to engage the heel of 
the hand; . 

a plurality of plungers on the frame opposite the base and 
located for being depressed by corresponding fingers of 
the hand; and 

a device associated with the base and the plungers for simul- 
taneously and independently measuring and recording 
both finger strength and overall hand strength. 
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5,299,458 
NONDESTRUCTIVE ULTRASONIC EVALUATION OF 
FORMABILITY OF METALLIC SHEETS 

Alfred V. Clark, Jr., 2590 Vassar Dr., Boulder, Colo. 80303, and 
R. Bruce Thompson, 3212 Kingman Ave., Ames, Iowa 50010 

Continuation of Ser. No. 485,038, Feb. 26, 1990, abandoned. 

This application Dec. 11, 1992, Ser. No. 989,914 
Int. C15 GOIN 29/18 


USS. Cl. 73—597 1 Claim 


1. A process for nondestructively evaluating the formability 
of rolled metallic sheet, comprising the steps of: 
measuring the ultrasonic velocities of sound in the plane of 
the sheet parallel to a rolling direction Vo, perpendicular 
to the rolling direction V99, and at 45 degrees to the roll- 
ing direction V45, each of said measurements being con- 
ducted without excising a sample from the sheet, and 
including the substeps of 
sending an ultrasonic wave through the sheet with a send- 
ing electromagnetic acoustic transducer, 
receiving the ultrasonic wave with a receiving electro- 
magnetic acoustic transducer, the sending and receiving 
transducers having a fixed distance therebetween, 
measuring the time for a selected zero crossing of the 
ultrasonic wave to propagate from the sending trans- 
ducer to the receiving transducer, and 
determining the ultrasonic velocity using an effective path 
length distance previously determined for the array of 
sending and receiving transducers; 
calculating an ultrasonic correlation parameter dependent 
upon the measured ultrasonic velocities; and 
determining a formability index of the sheet from the calcu- 
lated correlation parameter and a previously prepared 
calibration between the correlation parameter and the 
formability index. 


5,299,459 
ADAPTIVE CONTROL METHOD FOR MULTIEXCITER 
SINE TESTS 
Marcos A. Underwood, 21850 Byrne Ct., Cupertino, Calif. 95014 
PCT No. PCT/US90/02761, § 371 Date May 15, 1991, § 102(e) 
Date May 15, 1991 
PCT Filed May 21, 1990, Ser. No. 576,416 
Int. Cl.5 GO1M 7/00 


USS. Cl. 73—664 20 Claims 


1. A method for controlling a plurality of analog sinewave 





60 


U.S. Cl. 73—753 


drive signals in a multiexciter vibration test, comprising the 

steps of: 

a. stimulating a system under test with a plurality of exciters, 
each of said exciters being a transducer physically at- 
tached to an system under test, for converting said analog 
sinewave drive signals into mechanical motion; 

. monitoring a response from said system under test using a 
plurality of sensors, each of said sensors being a transducer 
physically attached to said system under test, for convert- 
ing said response into an analog response signal; 

. converting said analog response signal into a first digital 
signal; 

. modifying said first digital signal as a function of a refer- 
ence spectrum vector and a measured system response 
matrix, said reference spectrum vector being a digital 
equivalent of a desired system motion, said measured 
system response matrix being a digital equivalent of a 
previously calculated system response, such that an up- 
dated digital signal is produced which is a digital equiva- 
lent of the analog sinewave drive signals required to cause 
said first digital signal to approach agreement with the 
reference spectrum vector; 

. converting said updated digital signal into a yet another 
plurality of analog sinewave drive signals for again driv- 
ing said exciters; and 

f. continuously repeating steps a. through e. while updating 
values of said measuring system response matrix as a 
function of values obtained during previous repetitions, 
such that a series of said measured system response matri- 
ces is produced which are used in the calculation of a 
series of said updated digital signals for producing a series 
of said pluralities of said analog sinewave drive signals, 
such that values for use in calculating a next subsequent of 
said updated digital signals are being obtained while each 
of said analog sinewave drive signals is being used to 
excite the system under test. 


5,299,460 
PRESSURE SENSOR 
Warren J. Schultz, and Denise M. Williams, both of Tempe, 
Ariz., assignors to Motorola, Inc., Schaumburg, Ill. 
Filed Feb. 24, 1992, Ser. No. 840,472 
Int. Cl.5 GO1L 9/00 
6 Claims 


5. A circuit for pulse width modulating a sensor, the sensor 
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said second switch being coupled to receive said second 
control signal of said timing circuit; 

a third switch having first, second and control terminals, said 
first terminal of said third switch being coupled to the 
fourth terminal of the sensor, said controi terminal of said 
third switch being coupled to receive said third control 
signal of said timing circuit; 

a first capacitor having first and second terminals, said first 
terminal of said first capacitor being coupled to said sec- 
ond terminal of said second switch, said second terminal 
of said first capacitor being coupled to the first supply 
voltage terminal; and 

a second capacitor having first and second terminal, said first 
terminal of said second capacitor being coupled to said 
second terminal of said third switch, said second terminal 
of said capacitor being coupled to the first supply voltage 
terminal, said first terminals of said first and second capac- 
itors being respectively coupled to first and second output 
terminals of the circuit for providing a differential signal 
corresponding to a pressure sensed by the sensor. 


5,299,461 
FLUID FLOWRATE MEASURING APPARATUS 


Klaus Schafer, Munden, and Peter Nissen, Rosdorf, both of Fed. 


Rep. of Germany, assignors to Fischer & Porter Company, 
Warminster, Pa. 

Filed Jun. 9, 1992, Ser. No. 895,612 
Claims priority, application Fed. Rep. of Germany, Jun. 12, 


1991, 4119372 


Int. Cl.5 GOIF 1/60 
5 Claims 
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1. Fluid flowrate measuring apparatus comprising: 

a pipe having an axis; 

first and second magnet coils positioned symmetrically on 
opposite sides of said pipe and having a common axis for 
generating magnetic fields extending through said pipe; 

means for exciting said first and said second magnet coils to 
generate over an excitation cycle: 

(a) first and second magnetic fields by said first and said 
second magnet coils, respectively, which are aiding dur- 
ing a first period of said excitation cycle, 

(b) third and fourth magnetic fields by said first and said 
second magnet coils, respectively, which are opposing 
during a second period of said excitation cycle, 

(c) fifth and sixth magnetic fields by said first and said sec- 
ond magnet coils, respectively, which are opposite to said 


having first, second, third and fourth terminals, the second 
terminal of the switch being coupled to a first supply voltage 
terminal, the circuit comprising: 


first and said second magnetic fields, respectively, and 
aiding during a third period of said excitation cycle, and 


a timing circuit for providing first, second and third control 
signals; 

a first switch having first, second and control terminals, said 
first terminal of said first switch being coupled to the first 
terminal of the sensor, said second terminal of said first 
switch being coupled to a second supply voltage terminal, 
and said control terminal of said first switch being coupled 
to receive said first control signal of said timing circuit; 

a second switch having first, second and control terminals, 
said first terminal of said second switch being coupled to 
the third terminal of the sensor, said control terminal of 


(d) seventh and eighth magnetic fields by said first and said 
second magnet coils, respectively, which are opposite to 
said third and said fourth magnetic fields, respectively, 
and opposing during a fourth period of said excitation 
cycle; 

first and second electrodes positioned symmetrically to a 
plane defined by said axis of said pipe and said common 
axis of said magnet coils for developing signals representa- 
tive of fluid flow through said magnetic fields; 

a first holding circuit for holding said signals developed 
during said first period of said excitation cycle; 
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a second holding circuit for holding said signals developed 
during said second period of said excitation cycle; 

a third holding circuit for holding said signals developed 
during said third period of said excitation cycle; 

a fourth holding circuit for holding said signals developed 
during said fourth period of said excitation cycle; 

a first summing circuit for summing said signals held in said 
first and said third holding circuits; 

a second summing circuit for summing said signals held in 
said second and said fourth summing circuits; 

and means for comparing the sum developed by said first 
summing circuit with the sum developed by said second 
summing circuit to develop a flowrate measurement signal 
proportional to the flowrate of fluid flowing through said 
pipe. 


5,299,462 
RACQUET STRING ACTUAL TENSION MEASURING 
DEVICE 
David L. Key, 10031 Carmona Ct., Cupertino, Calif. 95014 
Filed Dec. 8, 1992, Ser. No. 987,380 
Int. Cl.5 GOIL 5/04 


U.S. Cl. 73—862.391 17 Claims 
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1. A method for measuring the actual tension in an elastic 
string such as in a strung racquet, comprising holding a first 
length of a string substantially a constant length, reducing the 
tension in a directly adjacent second length of string to zero, 
and measuring the force required to maintain said first length 
of string at a constant length whereby the force required to 
maintain said first length of string at a constant length is an 
indication of the actual string tension. 


5,299,463 
DEVICE FOR DETECTING FORCE DURING PRESSING 
OF CABLE SOCKETS 

Herman Gross, Furth/Bayern, Fed. Rep. of Germany, assignor 

to AAT Aston GmbH Gerate fur Elektronikfertingung und 

Kabelbearbeitung, Nuremberg, Fed. Rep. of Germany 

Filed Oct. 18, 1991, Ser. No. 776,441 

Claims priority, application Fed. Rep. of Germany, Oct. 18, 

1990, 9014442[U] 
Int. Cl.5 GO1L 5/00 


USS. Cl. 73—862.542 15 Claims 


1. A device for detecting the force during crimping of cable 
sockets with cable strands, using a mechanically, pneumati- 
cally or hydraulically-driven crimping press, comprising: 

an intermediate plate (4), on which a crimping tool (3) can be 

mounted, and that said intermediate plate (4) has a sensor 
for detecting a crimping force and producing signals, said 
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signals of which is processed via a measuring value pro- 
cessor and can be displayed, and 

wherein said crimping tool includes a lower piston (7) fas- 
tened on a retaining plate (26), and that said intermediate 
plate (4) is disposed between said retaining plate (26) and 
a base plate (8) or a lower frame (2), whereby with an 
identical intermediate plate (4) and thus an identical sen- 
sor, said crimping tool can be replaced. 


5,299,464 
HOT STICK TRANSFORMER SAMPLER 
James A. Bennett, 1025 Dodson Rd. NW, Ephrata, Wash. 98823 
Filed Nov. 22, 1991, Ser. No. 796,593 
Int. Cl.5 GOIN 1/10 


USS. Cl. 73—864.74 7 Claims 
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7. A hot-stick with detachable selective transformer-pene- 
trating tool for electrically-isolating an operator from an ener- 
gized, high voltage utility transformer while sampling oil from 
the transformer, comprising the combination of 

an elongate, electrically-insulating member, commonly 
known as a hot-stick, having first and second opposite 
ends, 

a detachable selective transformer-penetrating tool for facili- 
tating the remote sampling of oil from an energized high- 
voltage utility transformer comprising an impact block in 
face-to-face contact with the hot-stick when attached for 
transmitting impulse propagated through the hot-stock, 
the impact block further comprising an impalement spike 
extruding coaxially with the hot-stick from the impact 
block, and 

means for attaching the detachable transformer-penetrating 
tool to the hot-stick. 


5,299,465 
BALL SCREW INTEGRATED TYPE LINEAR 
MOVEMENT GUIDING UNIT 

Shinichi Kasuga, Gunma, Japan, assignor to NSK Ltd., Tokyo, 

Japan 

Filed Sep. 24, 1992, Ser. No. 950,010 
Claims priority, application Japan, Sep. 25, 1991, 3-77337[U] 
Int. Cl.5 F16H 1/18 

US. Cl. 74—424.8 R 


1. A linear movement guiding unit comprising: 

a guide rail having ball-rolling grooves axially formed re- 
spectively in side surfaces thereof; 

a screw shaft which is disposed parallel to said guide rail and 
has a ball screw groove in its outer surface; 

a nut having a ball screw groove opposed to said ball screw 
groove of said screw shaft through a number of balls 
rolling in said two opposed ball screw grooves, said nut 
having ball-rolling grooves formed respectively in op- 
posed side surfaces thereof and opposed respectively to 
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said ball-rolling grooves of said guide rail, and said nut 
being movable in an axial direction through a number of 
balls received in each pair of said opposed ball-rolling 
grooves, said nut being provided with at least two first 
through holes serving as return passages for said balls in 
said opposed ball rolling grooves, respectively, said first 
through holes being provided in a thickened portion of 
said nut in parallel relation to said screw shaft; 

first communicating means for communicating said first 
through holes with said opposed ball rolling grooves so as 
to circulate said balls among said first through holes, said 
ball rolling grooves and said first communicating means, 
respectively; 

first ball guiding means inserted in said first through holes 
for guiding the balls therein smoothly; 

said nut having a second through hole serving as a return 
passage for said balls in said ball screw groove, said sec- 
ond through hole being provided in a thickened portion of 
said nut in parallel relation to said screw shaft; 

a second communicating means for communicating said 
second through hole and said ball screw grooves so as to 
circulate said balls among said second through hole, said 
ball screw grooves and said communicating means; and 

a second ball guiding means inserted in said second through 
hole for guiding said balls therein smoothly. 


5,299,466 
BRAKE LEVER EXTENSION 

Jacob H. Heilbron, North Vancouver, and Daniel K. Gerhard, 

Vancouver, both of Canada, assignors to Kona U.S.A., Inc., 

Blaine, Wash. 

Filed Aug. 10, 1992, Ser. No. 927,840 
Int. Cl.5 B62K 23/06 

U.S. Cl. 74—502.2 


1. An extension attachment for a bicycle brake lever, said 
brake lever extending generally parallel and adjacent to a grip 
portion of a primary handlebar member, and said primary 
handlebar member having a secondary handlebar member 
mounted thereto so as to extend at an angle to said grip portion, 
said extension attachment comprising: a lever member having 
a relatively straight operating portion which extends generally 
along a single axis and which is configured to be gripped by the 
fingers of a rider’s hand; and 

means for mounting said lever member to an outer end of 

said brake lever so that said axis of said operating portion 
extends transversely across said outer end of said lever, 
and so that said operating portion of said lever member 
extends generally perpendicularly from said end of said 
brake lever and generally parallel to said secondary han- 
dlebar member, so as to permit said fingers of said hand to 
reach said operating portion of lever member to actuate 
said brake lever without said hand having to release a grip 
on said secondary handlebar member. 


5,299,467 
APPARATUS FOR BINDING POST MEMBERS IN A 
BICYCLE 


Kohei Marui, Kobe, Japan, assignor to Marui Co., Ltd., Kobe, 


Japan 
Filed Nov. 17, 1992, Ser. No. 977,854 
Claims priority, application Japan, Nov. 20, 1991, 3- 


095269[U] 


Int. Cl.5 B62K 21/14 


US. Cl. 74—551.1 17 Claims 
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1. A binding apparatus of a bicycle comprising: 

a post member having a surface and being able to be cou- 
pled; 

a binding cylinder, said binding cylinder having an opening, 
the post member being inserts and fixed in the opening of 
the binding cylinder; 

an extension formed on a side of the binding cylinder; 

two slanting holes perforating the extension in a slanting 
direction toward the opening of the binding cylinder; 

two skew blocks, each skew block with a slanting cylindrical 
surface, a partial cylindrical surface which contacts the 
surface of the post member, an outer flat surface, an inner 
flat surface and a bolt bore, the bolt bore extending in a 
direction normal to the outer flat surface, the skew blocks 
being inserted into the slanting holes with a clearance 
between ends of the skew blocks; 

a bolt penetrating the bolt bores; and 

a nut fitted to the bolt and being tightened to fix the skew 
blocks in the slanting holes, the nut and bolt pushing the 
skew blocks against the surface of the post member. 


5,299,468 
ELASTOMERIC VIBRATIONAL DAMPERS 


Graham R. Withers, 1297 Nepean Highway, Cheltenham, Vic- 


toria 3192, Australia 


PCT No. PCT/AU90/00334, § 371 Date May 1, 1992, § 102(e) 


Date May 1, 1992, PCT Pub. No. WO91/02176, PCT Pub. 
Date Feb. 21, 1991 

PCT Filed Aug. 6, 1990, Ser. No. 671,912 
Claims priority, application Australia, Aug. 4, 1989, PJ 5617; 


Oct. 6, 1989, PJ 6760 


Int. Cl.5 FI6F 15/12 


US. Cl. 74—574 10 Claims 


1. An elastomeric damper comprising: 

a hub section configured for connection to a rotational shaft 
requiring damping in an internal combustion engine, said 
hub section including a central region, an annular radially 
extending section extending radially outwardly from said 
central region of said hub section, and an annular axially 
extending section extending axially with respect to said 
radially extending section, said axially extending section 
having an inner circumferential surface and an annular, 
radially inwardly directed portion projecting radially 
inwardly; 

an annular inertia ring located inwardly of said axially ex- 
tending section, said inertia ring having an outer circum- 
ferential surface; and 

an elastomeric material located between said outer circum- 
ferential surface of said inertia ring and said inner circum- 
ferential surface of said axially extending section, said 
radially inwardly directed portion of said axially extend- 
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ing portion having a length terminating radially inwardly 
of said outer circumferential surface of said inertia ring, 


said inertia ring between retained between said radially 
inwardly directed portion and said radially extending 
section. 


5,299,469 
ADJUSTABLE LINKAGE ASSEMBLY 
Morris A. Meyer, Dublin, and Wilbur L. Darst, Stoutsville, both 
of Ohio, assignors to Amanda Bent Bolt Co., Logan, Ohio 
Filed Feb. 22, 1993, Ser. No. 20,350 
Int. Cl.5 GO5G 1/00; F16B 9/00 


U.S. Cl. 74—586 9 Claims 
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1. An adjustable linkage assembly which comprises: 

a rigid longitudinally extending body member having a 
central section and a spaced pair of flattened portions each 
having a top surface and a bottom surface one at each end 
thereof; 

a first opening extending between said top and bottom sur- 
faces formed in said flattened portion at one end of said 
body member; 

an elongated second opening extending between said top 
and bottom surfaces formed in said flattened portion at the 
opposite end of said body member; 

a first trunnion assembly having a first trunnion and a first 
mounting element; 

wherein said first mounting element projects through said 
first opening to fixedly attach said first trunnion assembly 
to the flattened portion at said one end of said body mem- 
ber such that said first trunnion projects laterally from said 
body member; 

a second trunnion assembly having a second trunnion and a 
second mounting element; 

wherein said second mounting element projects through said 
elongated second opening to attach said second trunnion 
assembly to the flattened portion at said opposite end of 
said body member such that said second trunnion projects 
laterally from said body member; and 

wherein said second mounting element is movable in said 
second opening to adjust the distance between said first 
and said second trunnions. 
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5,299,470 
IGNITION INTERLOCK MECHANISM FOR A 

COLUMN-MOUNTED SHIFT CONTROL ASSEMBLY 
William M. Snell, Grand Blanc; David E. Thomas, Rochester 

Hills, and Michael F, Halacka, Bloomfield Hills, all of Mich., 

assignors to Chrysler Corporation, Highland Park, Mich. 

Filed Dec. 21, 1992, Ser. No. 993,550 
Int. Cl.5 B60K 41/04; GO5G 5/08 


USS. Cl. 74—850 10 Claims 


1. In a transmission shift control assembly mounted on a 
vehicle steering column and including a detent plate having a 
plurality of detents formed thereon including a Park detent, a 
shift lever having an end thereof pivotable into and out of the 
Park detent and rotatable to selected detents, a key cylinder 
rotatable by a key, an ignition interlock mechanism comprising 
a pivotally mounted actuator member adapted to being pivoted 
upon rotation of said key cylinder by said key, a blocker mem- 
ber pivotally mounted on said detent plate, linkage means 
operatively connected between said actuator member and said 
blocker member to position said blocker member so as to 
prevent said end of said shift lever from being pivoted out of 
said Park detent until said key cylinder is rotated by said key. 


5,299,471 

CUTTING INSERT FOR A ROTARY CUTTING TOOL 
Klaus Tank, 9 Warbieton Avenue, Essexwold, Johannesburg, 

Transvaal, and Andrew I. Lloyd, 52 15th Street, Parkhurst, 

Johannesburg, Transvaal, both of South Africa 
Division of Ser. No. 798,590, Nov. 26, 1991, Pat. No. 5,232,320. 

This application May 27, 1993, Ser. No. 68,622 

Claims priority, application South Africa, Nov. 26, 1990, 

90/9475 
Int. Cl.5 B21K 5/02 


U.S. Cl. 76—108.1 4 Claims 


1. A method of manufacturing a cutting insert for a rotary 
cutting tool including providing a blank which comprises a 
body of relatively soft material and which has first and second 
opposed major surfaces, with first and second layers of rela- 
tively hard material on opposite sides of the body which define 
portions of the respective major surfaces; and cutting the blank 
to define a cutting insert having a body with first and second 
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sides corresponding to the opposed major surfaces of the perpendicular to the iongitudinai axis of the stud, the tool 


blank, so that the first and second sides of the insert include 
offset cutting edges formed from the respective first and sec- 
ond layers of relatively hard material. 


5,299,472 
SAW BLADE TIPPING APPARATUS 

Glynn A. Ellis, Long Eaton, United Kingdom, assignor to Ra- 

zedge Limited, United Kingdom 

Filed Sep. 25, 1991, Ser. No. 765,534 

Claims priority, application United Kingdom, Sep. 25, 1990, 

9020788 
Int. Cl. B32D 65/00 


US. Cl. 76—112 5 Claims 


1. A method of mounting a hard material cutting edge tip 
forming element to a cutter tool, comprising the steps of 

positioning a plurality of tip forming elements at a defined 
location along a circular track set at a predetermined 
radius about a pillar, 

circularly moving an arm attached to the pillar, the arm 
being connected to a gripper/pick-up member configured 
for handling at least one of the plurality of tip forming 
elements, 

transferring with the gripper/pick-up member said at least 
one of the tip forming elements from its first position to 
engagement with a tip transfer unit positioned adjacent to 
the cutter tool, and 

mounting said at least one of the tip forming elements to the 
cutter tool. 


5,299,473 
STUD DRIVER AND REMOVER FOR LARGE 


DIAMETER STUDS 
Edward J. Weber, Girard, and Jerry L. Rounds, Erie, both of 
Pa., assignors to Titan Tool Company, Fairview, Pa. 
Continuation-in-part of Ser. No. 966,324, Oct. 26, 1992. This 
application Mar. 1, 1993, Ser. No. 24,296 
Int. Cl.5 B25B 13/50 


U.S. Cl. 81—53.2 4 Claims 





1. A tool driven by a driving adaptor for driving and remov- 
ing a stud relative to a workpiece, the stud having a longitudi- 
nal axis and a diameter measured in a transverse direction 


comprising: 

a main ring with an axial bore, one end of the bore being 
located adjacent the driving adaptor and the opposite end 
having an outwardly tapering section; 

a core member mounted within the bore for limited axial and 
rotary movement relative to the main ring; 

a plurality of tapered rolls each having a longitudinal axis 
and being carried by the core member, each of said plural- 
ity of rolls cooperating with the outwardly tapering sec- 
tion of the bore for frictionally engaging the stud upon 
axial movement of the core toward the one end of the bore 
and for releasing the stud upon axial movement of the core 
toward the opposite end of the bore; and 

a plurality of axially extending cam surfaces formed on the 
outwardly tapering section of the bore, wherein each of 
said plurality of cam surfaces is provided for one of said 
plurality of rolls to lock the main ring and the stud upon 
rotation of the core member relative to the main ring, 
wherein 

each of said cam surfaces having a radius formed in the 
outwardly tapering section of the bore and sized as a 
function of an inside diameter of the main ring, a diameter 
of one of the rolls and a radius of the stud to be driven and 
removed. 


5,299,474 
TAMPER RESISTANT DEVICE FOR THE APPLICATION 
OF PRESELECTED TORQUE TO SCREWS AND THE 
LIKE 
Ralf Hohmann; Ralf Spors, both of Bruchkébel; Gerhard Win- 
terstein, Bad Vilbel, and Heinz Sauer, Ronneburg, all of Fed. 
Rep. of Germany, assignors to Rasmussen GmbH, Maintal, 
Fed. Rep. of Germany 
Filed Mar. 23, 1993, Ser. No. 35,745 
Claims priority, application Fed. Rep. of Germany, Apr. 3, 
1992, 4211132 
Int. Cl.5 B25B 23/153 


USS. Cl. 81—471 11 Claims 


1. A device for applying a preselected torque to a rotary part 
having an end portion with a surface engageable by a torque 
transmitting tool, comprising an adapter including a tubular 
first section non-rotatably surrounding the end portion and 
having an external surface devoid of any disengaging tool 
accommodating means; a second section adjacent said first 
section and having a surface engageable by a torque transmit- 
ting tool; a joint connecting said sections and permitting sepa- 
ration of said sections from each other in response to the appli- 
cation of said preselected torque to said second section; and a 
destructible barrier provided in said first section between the 
end portion and said joint, wherein said barrier includes a 
diaphragm which is penetrable by an implement to afford 
access to the surface of the end portion. 
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5,299,475 
TOOL AND ADJUSTABLE HANDGRIP 
Jeffrey A. Stroop, 1914 Saddlebrook Dr., Murfreesboro, Tenn. 
37129 
Filed Jan. 26, 1993, Ser. No. 9,148 
Int. Cl.5 B25G 1/01 


U.S. Cl. 81—489 4 Claims 


1. A tool and adjustable handgrip arrangement comprising, 

a tool shank, the tool shank having a shank first end, with a 
tool head mounted to the first end, and 

the shank having a shank second end, with a handle assem- 
bly extending along the tool shank symmetrically oriented 
about the tool shank from the second end in a spaced 
relationship relative to the tool head, and 

the handle assembly includes an elongate handle member of 
rigid construction fixedly mounted to the handle shank, 
and 

at least a first handle sleeve, with the handle member having 
a predetermined length and the first handle sleeve having 
a length equal to said predetermined length, and 

the handle member is of a parallelepiped configuration, and 
the first handle sleeve includes a first handle sleeve cavity 
of said parallelepiped configuration to complementarily 
receive the handle member therewithin, and the first 
handle sleeve formed of a resilient material, and 

the handle sleeve includes a plurality of parallel resilient ribs 
of compressible construction in an annular array about the 
first handle sleeve, and a second handle sleeve, the second 
handle sleeve having a second sleeve length equal to said 
predetermined length, and including a second sleeve cav- 
ity to complementarily receive the first handle sleeve 
therewithin, and at least a first bore directed through the 
handle member, a second bore directed through the first 
handle sleeve, and a third bore directed through the sec- 
ond handle sleeve, with the first bore, the second bore, 
and the third bore coaxially aligned, and a fastener di- 
rected through the first bore, the second bore, and the 
third bore to secure the handle member, the first handle 
sleeve and the second handle sleeve together. 


GENERAL AND MECHANICAL 


5,299,476 
VERTICAL LATHE 
Luigino G. Tommasini, Bologna, and Roberto Sammartin, Sel- 
vazzano Dentro, both of Italy, assignors to Minganti S.p.A., 
Bologna, Italy 
Filed Oct. 21, 1992, Ser. No. 964,053 
Claims priority, application Italy, Oct. 31, 1991, BO 91 A 


Int. Cl.5 B23B 7/16, 15/00 


USS. Cl. 82—122 3 Claims 





1. A vertical lathe for machining a series of unmachined 

workpieces comprising: 
a chuck for receiving an unmachined workpiece and for 
rotating the unmachined workpiece about a vertical axis 
for machining; 
a feed means for feeding unmachined workpieces sequen- 
tially to a pickup station, said pickup station being hori- 
zontally spaced from said chuck by a certain distance; 
a removing means for removing machined workpieces from 
a delivery station after the workpieces are machined on 
said chuck, said delivery station being horizontally spaced 
from chuck the certain distance and located on a diametri- 
cally opposite side of said chuck from said pickup station 
such that a straight horizontal travel axis is defined by said 
pickup station, said chuck and said delivery station with 
said chuck equidistantly from said pickup station and said 
delivery station along said travel axis; and 
an elongate slide having a pickup end and a delivery end 
spaced from said pickup end, said slide being horizontally 
disposed and movable parallel to the travel axis between 
a) a first position where said pickup end is vertically adja- 
cent said pickup station and said delivery end is vertically 
adjacent said chuck and b) a second position where said 
delivery end is vertically adjacent said delivery station 
and said pickup end is vertically adjacent said chuck, said 
slide also being vertically movable and including 
a) a pickup manipulator located at said pickup end of said 
slide and a delivery manipulator located at said delivery 
end of said slide with said pickup manipulator and said 
delivery manipulator being horizontally separated by 
the certain distance whereby (i) when said slide is in the 
first position, said slide is moved vertically down and up 
so that the unmachined workpiece at said pickup station 
is picked up by said pickup manipulator and at the same 
time the finished workpiece at said chuck is picked up 
by said delivery manipulator, and (ii) when said slide is 
in the second position, said slide is moved vertically 
down and up so that the finished workpiece picked up 
from said chuck by said delivery manipulator when in 
the first position is now deposited by said delivery 
manipulator to said delivery station and at the same time 
the unmachined workpiece picked up by said pickup 
manipulator at said pickup station when in the first 
position is now delivered by said pickup manipulator to 
said chuck, and 

b) at least one toolholder provided on said slide between 
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said pickup manipulator and said delivery manipulator, 
said toolholder receiving a tool by which the unma- 
chined workpiece rotating on said chuck is machined 
while said slide is stopped at an intermediate position 
during movement of said slide between the second and 
first positions. 


5,299,477 
METHOD OF SELECTING A TOOL IN A PUNCHING 
PRESS MACHINE 
Keiichiro Miyajima, Yamanashi, Japan, assignor to Fanuc Ltd, 
Minamitsuru, Japan 
PCT No. PCT/JP91/00994, § 371 Date Mar. 26, 1992, § 102(e) 
Date Mar. 26, 1992, PCT Pub. No. WO92/01522, PCT Pub. 
Date Feb. 6, 1992 
PCT Filed Jul. 24, 1991, Ser. No. 842,333 
Claims priority, application Japan, Jul. 26, 1990, 2-198142 
Int. Cl.5 B21D 28/02 
US. Cl. 83—13 


1. A method of selecting a tool in a punching press machine 
which is provided with a plurality of tool holders including at 
least one multi-tool holder for a plurality of punch tools, com- 
prising the steps of: 

(a) reading machining programs including tool selection 
commands each including at least a holder designation 
code for designating one of the plurality of tool holders 
and capable of including a tool designation code for desig- 
nating one of the punch tools mounted in the one of the 
tool holders; and 

(b) indexing a magazine and the one of the tool holders in 
accordance with the holder and tool designation codes in 
each tool selection command every time one of the tool 
selection commands is read from the machining programs. 


5,299,478 
METHOD FOR CONTROLLING PUNCH PRESS NOISE 
Gerard J. Schorn, Southampton, and James R. Hunter, Chadds 
Ford, both of Pa., assignors to Murata Machinery, Ltd., 
Aichi, Japan 
Continuation of Ser. No. 819,322, Jan. 14, 1992, abandoned. This 
application Jun. 15, 1993, Ser. No. 77,706 
Int. Cl.5 B26D 5/12; GO6F 15/46 
US. Cl. 83—13 


1. A method of controlling the sound levels produced by the 
operations of a program controlled punch press having a ram 
driven through workpiece at a work station to punch a hole 
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therein, a program control causing a series of punching opera- 
tion to be carried out in said punch press over a timer period of 
operation thereof with a programmed ram velocity, the 
method comprising the steps of: 
positioning a sound detector adjacent the punch station, and 
monitoring therewith the actual sound level at said sound 
detector produced by a sampled punching operation in 
said programmed operation, in real time; and 
projecting a time weighted average sound level which will 
be produced over said time period of operation of said 
punch press from said sound levels detected in said moni- 
toring step, and reprogramming said control program in 
real time to vary the programmed ram velocity for subse- 
quent programmed punching operations during said time 
period of operation so as to maintain said time weighted 
average sound level within preset limits. 


5,299,479 
METHOD AND APPARATUS FOR PROVIDING 
EDGE-SIDE TRACKS OF HOLES AT A PRINTING BELT 
FOR ROTARY PRINTING MACHINES 
Wilfried Wallmann, Lengerich, and Giinter Rogge, Lienen, both 
of Fed. Rep. of Germany, assignors to Windmoller & 
Holscher, Lengerich, Fed. Rep. of Germany 
Filed Jun. 10, 1991, Ser. No. 712,755 
Claims priority, application Fed. Rep. of Germany, Jun. 8, 
1990, 4018467 
Int. Cl.5 B26F 1/12 
6 Claims 


2. Apparatus for providing tracks of holes at side edges of a 
printing belt for a rotary printing machine which has at least 
One counter pressure cylinder and at least two printing belt 
cylinders around which the printing belt is to be led, with one 
cylinder thereof being provided with a radial ring of pins in the 
regions of reach of its ends, to mesh with the hoies of the 
printing belt, 

the apparatus comprising a machine frame with holding 

means at one end of the frame for clamping one end of the 
printing belt and stretching means at an opposite end of 
the frame for elastically stretching the belt to a predeter- 
mined tension, elongate tracks extending along opposite 
sides of the frame and punching means movably mounted 
on said tracks for movement parallel to side edges of a 
printing belt clamped in the frame for punching spaced 
circular holes along the side edges of the belt whereby the 
circular holes punched in the stretched printing belt are 
spaced at a distance substantially equal to the spacing of 
the radial ring of pins on the printing belt cylinders at the 
tension of the belt during printing. 


5,299,480 
METHOD FOR CUTTING WORKPIECES USING A 
SHUTTLE VISE 

Gerald R. Harris, and Mark P. Richards, both of Chouteau, 

Okla., assignors to Hem, Inc., Pryor, Okla. 

Filed Nov. 10, 1992, Ser. No. 974,112 
Int. Cl.5 B23D 51/04; B26D 7/06 

U.S. Cl. 83—27 9 Claims 

1. A method of cutting at least one workpiece with a saw 
assembly having a cutting blade defining a cutting stretch, said 
method comprising the steps of: 

positioning said workpiece for cutting by said blade along a 

cutting line; 
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cutting said workpiece by moving at least one of said cutting 
blade and said workpiece in a manner advancing said 
cutting blade relative said workpiece along said cutting 
line from a starting position on one side of said workpiece 
to a parked position on an opposite side of said workpiece 
with the entire cutting stretch of said cutting blade being 
positioned beyond said workpiece to cut through said 
workpiece and form a cut portion independent of said 
workpiece; 

while said cutting blade is in said parked position, displacing 
said workpiece and said cut portion away from said cut- 


ting line by displacing said workpiece toward said cut 
portion until said workpiece contacts and moves said cut 
portion away from said cutting line by a distance sufficient 
for said cutting blade to be returned along said cutting line 
without touching said cut portion, and thereafter displac- 
ing said workpiece away from said cutting line by a dis- 
tance sufficient for said cutting blade to be returned along 
said cutting line without touching said workpiece; and 

after said displacing step, returning at least one of said work- 
piece and said cutting blade in a manner retracting said 
cutting blade relative said workpiece from said parked 
position to said starting position. 


5,299,481 
CARRIER ARM SEAL FOR A MICROTOME OF 
ULTRAMICROTOME 

Reinhard Lihl, and Anton Lang, both of Vienna, Austria, assign- 

ors to Leica Aktiengesellschaft, Vienna, Austria 
Continuation of Ser. No. 755,056, Sep. 5, 1991, abandoned. This 

application Nov. 6, 1992, Ser. No. 954,392 

Claims priority, application Fed. Rep. of Germany, Sep. 11, 

1990, 4028806 
Int. CL.5 GOIN 1/28 


USS. Cl. 83—170 18 Claims 


css 
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1. In combination, a microtome and cryogen freezing cham- 

ber: said microtome comprising: a frame, an elongated speci- 
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men arm, pivot means connecting one end of said specimen 
arm to said frame for limited vertical movement of said arm 
about a pivot axis, a specimen holder at the other end of said 
arm, and a baffle mounted on, said specimen arm, said baffle 
having a baffle surface extending away from said specimen 
arm, said baffle surface being convex with a center of curva- 
ture on said pivot axis; and said freezing chamber comprising: 
at least one upwardly extending wall, an elongated slot extend- 
ing through said wall and defining two vertically-aligned, 
opposing wall surfaces, each of said wall surfaces being in close 
proximity to said arm, and said baffle surface being in close 
proximity to said wall and of a size to effectively close said slot, 
whereby the escape of cryogen is reduced. 


5,299,482 
VERTICAL DIE CUTTER 
Thomas E. Schmitt, Dauphin, Pa., assignor to Progressive Ser- 
vice Die Company, St. Louis, Mo. 
Filed Nov. 23, 1992, Ser. No. 980,352 
Int. Cl.5 B26D 1/02 
U.S. Cl. 83—566 


1. An apparatus for cutting a three-dimensionally shaped 

work-piece comprising: 

a frame; 

a first member movably mounted onto said frame; 

a mold mounted on said first member for receiving said 
work-piece, the mold having a shape which conforms to a 
final desired shape of the work-piece; 

a second member mounted on said frame above said first 
member, said first member being vertically movable with 
respect to said second member; 

cutting means carried by said second member, said cutting 
means being pre-positioned to cut the work-piece in the 
desired shape when said first member is moved to a posi- 
tion immediately beneath said second member; 

means for vertically moving said first member to said posi- 
tion immediately beneath said second member to cut said 
work-piece, said moving means includes at least one inflat- 
able bladder positioned beneath said first member and 
arranged around its perimeter, said bladder being inflat- 
able to raise said first member to bring said work-piece to 
said position immediately beneath said second member 
and being deflatable to lower said first member; 

a third member mounted on said frame and disposed beneath 
said first member, said bladder being supported by said 
third member. 


5,299,483 
CUTTING APPARATUS FOR FOAM SPONGES HAVING 
IRREGULAR CONTOURS 

Huang Ber-Fong, Taipei, Taiwan, assignor to Sunkist Chemical 

Machinery Ltd., Taipei, Taiwan 

Filed Feb. 26, 1993, Ser. No. 23,917 
Int. Cl.5 B26D 3/10 

USS. Cl. 83—870 1 Claim 

1. An apparatus for cutting foam sponges with irregular 
contours comprising: 
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a) a main frame with a base having slide rails formed on two 
sides, a vertical frame mounted on a central portion of the 
main frame, said vertical frame having a separator plate 
fixed thereto and two upright locating posts installed 
between a top of the vertical frame and the base; 

b) a generally U-shaped cutter table defining a groove on 
one side thereof, said cutter table being pivotally sup- 
ported generally at its center of gravity on pins on support 
columns slidably mounted on the slide rails; 

c) a foam sponge clamping mechanism comprising: upper 
and lower clamping plates; upper and lower clamping 
plate driving motors fixed on the base; said upper clamp- 
ing plate driving motor further having a first drive shaft 
attached to an output shaft thereof which extends to the 
top of the vertical frame; a chain wheel attached to the 
first drive shaft by which the output of the upper clamping 
plate motor is transmitted to a first lead screw operatively 
attached to the upper clamping plate via a chain; said 
lower clamping driving motor having a reversing device 
attached to an output shaft thereof and drivingly con- 
nected to a second lead screw operatively attached to the 
lower clamping plate and said upper and lower clamping 
plates being mounted on the two upright locating posts, 
wherein the first and second lead screws are respectively 
located over and under the separator plate; 

d) a cutter driving mechanism comprising: a cutter driving 
motor mounted on a central rear portion of the cutter 





table having an output shaft equipped with a gear and a 
timing belt drivingly connected to two first cutter drive 
shafts to rotate the shafts simultaneously in the same direc- 
tion, said two first cutter drive shafts having gears 
mounted thereon which are drivingly connected to two 
second cutter drive shafts located on opposite sides of the 
cutter table via two timing belts; and the two second 
cutter drive shafts each having a housing with an eccen- 
tric shaft attached thereto the eccentric shafts each at- 
tached to a respective rocker arm connected to a cutting 
blade for moving the blade to and fro; 

e) a cutter rotating mechanism incorporated into said cutter 
table comprising: a hand wheel located on the side of the 
cutter table defining the groove, duplicating needle linked 
to the handwheel and extending into the groove; a chain 
drivingly connecting said hand wheel and a cutter rotat- 
ing shaft, plurality of first chain wheels arranged on said 
cutter rotating shaft which are further connected via two 
chains to two second chain wheels each located on a 
respective rotary cutter support base on said cutter table, 
each of said rotary cutter support bases defining a central 
hole and having a vertical block and a horizontal block on 
which are respectively provided rotary wheels for hold- 
ing the cutting blade; and 

f) a template on which is preset an irregular curve pattern 
plate inserted into said groove defined by the cutter table 
such that the pattern will contact the duplicating needle to 
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form a cutting apparatus for foam sponges with irregular 
outlines. 


5,299,484 
BEARING STRUCTURE AND TRANSMISSION 
STRUCTURE IN PIANO 
Muneo Ishida; Mituo Yamashita, both of Shizuoka; Masanari 
Onishi, and Masahiro Tanaka, both of Hyogo, all of Japan, 
assignors to Kawai Musical Instrument Manufacturing Co., 
Ltd., Shizuoka, Japan 
Filed Mar. 12, 1993, Ser. No. 30,840 
Claims priority, application Japan, Mar. 27, 1992, 4-071209 
Int. Cl.5 G10C 3/18, 3/00 
U.S. Cl. 84—251 2 Claims 








1. A bearing structure in a piano action part characterized in 
that the bearing structure comprises a pin shaft fixed to a 
hammer member, a support member having through-holes 
through which the pin shaft passes and cloth members with 
which the spaces between the through-holes and the pin shaft 
inserted through the through-hole are packed, and that the 
support member is made of a cellulose derivative resin compo- 
sition containing silica having a number of silanol groups of 3.0 
or less per 100 square A and a BET specific surface area of 100 
to 210 m2/g. 


5,299,485 
STRINGED INSTRUMENT PICK AND SLIDE HOLDER 
Dean M. Denton, 164 A Kingston Rd., Danville, N.H. 03819 
Filed May 12, 1993, Ser. No. 60,854 
Int. Cl.5 Gi0D 3/18 

US. Cl. 84—329 10 Claims 

1. A combined pick and slide holder for attaching to a sup- 
port strap coupled to a stringed musical instrument, compris- 
ing: 

a pick and slide holder body having first and second parallel 
major planer surfaces separated a predetermined distance, 
said predetermined distance forming a pick and slide 
holder body thickness, said first and second parallel major 
planer surfaces and said pick and slide holder body thick- 
ness defining a first pair of parallel edges having a first 
predetermined edge length, and a second pair of parallel 
edges having a second predetermined edge length, said 
second pair of parallel edges perpendicular to said first 
pair of parallel edges, each of said first and second pair of 
parallel edges including first and second paraliel sides; 

one of said first and second parallel sides of said first pair of 
parallel edges including a pick holder compartment dis- 
posed inwardly from said one of said first and second 
parallel sides of said first pair of parallel edges, and ex- 
tending between said first and second major planer sur- 
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faces, said pick holder compartment including first and journalled, the arrangement including a blind bore in one end 


second pick holder compartment walls; 

a resilient pick holder member, disposed in said pick holder 
compartment, for frictionally engaging said plurality of 
stringed musical instrument picks and holding said plural- 
ity of stringed musical instrument picks in said pick holder 
compartment until forcibly removed by a user; and 
stringed musical instrument slide holder member proxi- 
mate the other of said first and second parallel sides of said 
first pair of parallel edges, said other of said first and 
second parallel sides disposed opposite and diametrically 
opposed from said one of said first and second parallel 
sides including said pick holder compartment, said 
stringed musical instrument slide holder member includ- 
ing a first region uncoupled to the remainder of said pick 


and slide holder body, and a second region coupled to said 
pick and slide holder body, said first region formed by a 
cutout region in said pick and slide holder body, said 
cutout region extending from one of said first and second 
parallel sides of said second pair of parallel edges toward, 
but not completely to the other of said first and second 
parallel sides of said first and second parallel edges, said 
slide holder member adapted for being inserted through a 
central region of an annular shaped stringed musical in- 
strument slide, and for frictionally engaging said stringed 
musical instrument slide with said support strap to which 
said pick and slide holder is attached and with said slide 
holder member, for retaining said musical instrument slide 
until forcibly removed by a user; and 

means for facilitating an attachment of said combined pick 
and slide body to said musical instrument support strap. 


5,299,486 
MOUNTING ARRANGEMENT FOR A KEY SHAFT IN A 
MUSICAL INSTRUMENT 

Roberto Weingrill, Sao Paulo, Brazil, assignor to Weril In- 

strumentos Musicais Ltd., Franco da Rocha, Brazil 

Continuation of Ser. No. 670,936, Mar. 18, 1991, abandoned. 
This application Jun. 15, 1992, Ser. No. 899,027 
Int. Cl.5 G10D 7/00, 7/08 

USS. Cl. 84—380 R 2 Claims 

1. A mounting arrangement for a key shaft of a musical 
instrument, said shaft having a finger pad and a key attached 
thereto for operating a valve on the instrument when the finger 
pad is moved, the mounting arrangement comprising bearings 
on the instrument in which opposite ends of the shaft are 


of the shaft, an elongate tapered pin in the blind bore, a spring 


in the blind bore urging the pin outwardly, and a tapered bore 
in one of said bearings receiving the pin. 


5,299,487 
WEAPONS SYSTEM WITH AT LEAST ONE BARREL 
Roland Bertiller, Schramberg; Helmut Reudelsterz, Oberndorf, 
and Friedhelm Kersting, Brakel, all of Fed. Rep. of Germany, 
assignors to Mauser-Werke Oberndorf GmbH, Oberndorf, 
Fed. Rep. of Germany 
Continuation-in-part of Ser. No. 807,073, Dec. 13, 1991, 
abandoned. This application Dec. 28, 1992, Ser. No. 997,601 
Claims priority, application Fed. Rep. of Germany, Dec. 17, 
1990, 4040327 
Int. Cl.5 F41A 9/29, 9/35, 9/56 


USS. Cl. 89—33.14 8 Claims 


1. A weapon system comprising: 

a gun carriage; 

two cradle supports mounted on said gun carriage, a weapon 
carrier pivotally mounted on said two cradle supports by 
trunnion means, said trunnion means including two lateral 
trunnions rotatable on said two cradle supports, said trun- 
nion means adjusting elevatign positions of said weapon 
carrier by pivoting said weapon carrier about said two 
lateral trunnions; 

a barrel mounted on said weapon carrier and movable with 
said weapon carrier into said elevation positions; 

first feed means for feeding ammunition to said barrel, said 
first feed means including a feed section opening into said 
barrel, said first feed means also having a first feed means 
connection end section spaced from said feed section, said 
first feed means connection end section being positioned 
adjacent one of said two lateral trunnions, said first feed 
means connection end section having a substantially arc- 
shape which is substantially concentric with said one of 
said two lateral trunnions, and said first feed means has 
means for variably extending longitudinally over a longi- 
tudinal path oriented in parallel to the barrel, within pre- 
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determined movement limits corresponding to a possible 
recoil movement of the barrel relative to the weapon 
carrier; and 

second feed means for feeding ammunition into said first 
feed means connection end section, said second feed 
means including a second feed means connection end 
section positioned adjacent said one of said two lateral 
trunnions, said second feed means connection end section 
having a substantially arc-shape which is substantially 
concentric with said one of said two lateral trunnions, said 
substantially arc-shape of said second feed means connec- 
tion end section positioned adjacent to said substantially 
arc-shape of said first feed means connection end. 


5,299,488 
ACTIVE SUSPENSION SYSTEM 

George Kadlicko, Mississauga, and Will Halina, Toronto, both 

of Canada, assignors to Microhydraulics Inc., Ontario, Can- 

ada 

Continuation-in-part of Ser. No. 741,542, Aug. 7, 1991, 
abandoned. This application Aug. 13, 1992, Ser. No. 929,242 
Int. Cl.5 F15B 9/09 


US. Cl. 91—363 A 40 Claims 


TT SLX] 


1. An actuator for an active suspension system comprising a 
hydraulic actuator having a cylinder and a piston moveable 
within the cylinder to define a pair of chambers within the 
cylinder, a control valve to control the flow of fluid between 
respective chambers and one of a source of pressurized fluid 
and a reservoir, and a control system to control said valve and 
thereby movement of said piston within said cylinder, said 
control system including pressure sensing means to determine 
the pressure differential across said piston and provide a con- 
trol signal to said valve to allow flow through said valve to 
reduce said pressure differential, a load sensing means to sense 
loads imposed on said actuator and operable upon said control 
valve to regulate flow to maintain a sensed load at a predeter- 
mined magnitude and a position sensing means operable upon 
said control valve to regulate flow to maintain said piston at a 
predetermined location within said cylinder. 


5,299,489 
PRESSURE CYLINDER WITH LOW TOLERANCE FIT 
CAPABLE OF SUPPORTING LARGE TRANSVERSE 
LOADS 
Robert E. Obrecht, Bloomfield Hills, and Edward J. Waltonen, 
Southfield, both of Mich., assignors to REO Hydraulic Pierce 
& Form, Detroit, Mich. 
Continuation of Ser. No. 701,763, May 17, 1991, abandoned. 
This application Sep. 21, 1992, Ser. No. 948,451 
Int. Cl.5 F16J 15/18; FO1IB 25/26, 15/02 
US. Cl. 92—5 R 15 Claims 
1. A pressure cylinder comprising a housing including a rear 
wall and defining a blind bore having a central axis and extend- 
ing forwardly from the rear wall and opening at a front end of 
the housing; and a piston having a cross-sectional configura- 
tion corresponding to the cross-sectional configuration of the 
cylinder bore and mounted for axial sliding movement in the 
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cylinder bore along said axis in response to introduction of 
pressurized fluid between a retracted position and an extended 
position in which a front end of the piston extends beyond a 
front end of the cylinder bore, characterized in that the cylin- 
der bore has a constant diameter throughout its length, the 
piston defines a hollow defining a piston bore, the cylinder 
includes a core member including a central rod portion extend- 
ing through a wall of the piston and into the piston bore, and 
a piston portion slidably mounted in the piston bore and divid- 
ing the piston bore in a forward pressure chamber and a rear- 
ward pressure chamber, a first passage extends axially through 
the core rod portion and opens at its rear end externally of the 
cylinder housing and at its forward end in the forward pressure 
chamber, a second passage extends axially through the core 
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rod portion and opens at its rear end externally of the cylinder 
housing and opens at its forward end in the rearward pressure 
chamber, the pressurized fluid is introduced into the forward 
pressure chamber through the first passage and introduced into 
the second pressure chamber through the second passage, the 
housing is configured such that there are no points on the 
housing along said axis forwardly of the piston, the piston has 
a constant diameter throughout its length corresponding to the 
diameter of the cylinder bore, the piston defines a sliding and 
contiguous interface with the cylinder bore over substantially 
the entire peripheral surface of the piston, the area between the 
rear wall of the piston and the rear wall of the cylinder housing 
is maintained at atmospheric pressure at all times, and the 
contiguous interface between the piston and the cylinder bore 
is devoid of fluid seals. 


5,299,490 
PISTON WITH FLUSH CONNECTING WALL SECTIONS 
AT PIN BOSS SURFACE 
Josef Harrer, Allersberg; Klaus Kofahl, Weinstadt-Beutelsbach, 
and Peter Stocker, Sulzbach a.d. Murr, all of Fed. Rep. of 
Germany, assignors to Alcan Deutschland GmbH, Fed. Rep. 
of Germany 
Filed Sep. 14, 1992, Ser. No. 944,652 
Claims priority, application Fed. Rep. of Germany, Mar. 20, 
1991, 4109160 
Int. Cl.5 F16J 1/04; FOIM 7/00 
US. Cl. 92—208 13 Claims 
1. In a piston for internal combustion engines having sub- 
stantially circular sleeves, 
a piston skirt having a diameter, thrust and counter-thrust 
sides and being substantially closed along its periphery, 
pin bosses set back with respect to the piston skirt diameter 
in the direction towards the piston axis to an extent that 
the spacing between the outer pin boss surfaces corre- 
sponds to 60 to 80% of a piston diameter, 
two supporting skirt wall sections on the piston skirt on the 
thrust and counter-thrust sides to receive transverse 
forces, 
the supporting skirt wall section on the thrust side being 
larger at least in the peripheral direction of the skirt than 
the supporting skirt wall on the counter-thrust side, and 
two wall sections connecting the supporting skirt wall 
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sections which are respectively continuously convexly 
curved outwards along the periphery of the piston skirt at 
least at the open ends of the skirt, the improvement com- 
prising 





the connecting wall sections bordering in a circumferential 
direction from the pin bosses being positioned with their 
outer surfaces passing flush into the outer surfaces of the 
pin bosses, and extending convexly from the respective 
supporting skirt wall to the outer pin boss surface. 


5,299,491 
BEVERAGE EXTRACTING APPARATUS FOR VENDING 
MACHINES 

Kazuki Kawada, !sesaki, Japan, assignor to Sanden Corporation, 

Japan 

Filed May 11, 1993, Ser. No. 59,272 

Claims priority, application Japan, May 11, 

030598[U] 


1992, 4- 


Int. Cl.5 A473 31/32 


US, Cl. 99—289 T 6 Claims 


1. A beverage extracting apparatus for vending machines 

comprising: 

a cylinder having an inflow port and an open bottom, water 
and a raw material of a beverage introduced into said 
cylinder through said inflow port and mixed in said cylin- 
der; 

a continuous filter member disposed below said bottom of 
said cylinder; 

filter support means for supporting and filter member and 
for vertically moving said filter member into and out of 
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contact with said cylinder to open and close said bottom 
of said cylinder; 

advancing means for advancing said filter member onto said 
filter support means, said advancing means including, a 
pair of first roller elements, driving means for rotating said 
first roller elements, a pair of second roller elements, a 
supporting member for rotatably supporting said pair of 
second roller elements above said pair of first roller ele- 
ments with each roller element of said second pair dis- 
posed above a corresponding roller element of said first 
pair, said driving means for causing said supporting mem- 
ber to pivot, said pair of said second roller elements piv- 
oted into or out of contact with said pair of first roller 
elements by pivoting of said supporting member, the 
improvement comprising: 

said supporting member comprising a first supporting ele- 
ment rotatably supporting one of the pair of second roller 
elements, a second supporting element separated from said 
first supporting element and rotatably supporting the 
other of said pair of second roller elements, and a bridging 
element fixed to one of said first and second supporting 
elements and removably in contact with the other of said 
first and second elements, and first and second supporting 
elements independently acted upon so as to be pivoted to 
a position in which the second pair of roller elements are 
in contact with the first pair of roller elements. 


5,299,492 
MULTIPLE VERTICAL BAKER FOR WAFFLES AND 
PANCAKES 
Donald A. Carbon, 4047 Wildon Ct., Buchanan, Mich. 49107, 
and Richard F, Green, 5115 Lake LeClare, Lutz, Fla. 33549 
Filed Oct. 5, 1992, Ser. No. 956,381 
Int. Cl.5 A21B 5/02; A473 37/00 


U.S. Cl, 99—373 20 Claims 


1. A baker for waffles, pancakes and similar food items, said 

baker comprising: 

a base, a baking member having components pivotally sepa- 
ratable about a first axis supported upon said base and 
including inlet means for accepting a liquid food item mix 
poured therethrough into said baking member, pivot 
means connecting said baking member to said base for 
pivotally supporting said baking member between a bak- 
ing position overlying said base and an off-set position 
relative to said base whereby said food item mix may be 
removed in a baked form from said baking member when 
its said components are separated, said inlet means being 
located in an upward orientation relative to said base and 
baking member when said baking member being in its said 
baking position to allow said food item mix to be poured 
therethrough into the baking member, said pivot means 
being shiftable in a vertical plane about a second axis. 
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5,299,493 
SYSTEM FOR MONITORING TRASH COMPACTORS 
Martin J. Durbin, Oak Forest, and Morris Simon, Northbrook, 
both of Ill., assignors to One Plus Corp., Northbrook, Ill. 
Filed Oct. 13, 1992, Ser. No. 959,709 
Int. Cl.5 B30B 15/16 


US. Cl. 100—50 15 Claims 


1. A unit for monitoring a trash compactor of a type com- 
prising a container, a ram operative in compacting strokes for 
compacting trash within the container, and means for applying 
force to drive the ram, the unit comprising 

(a) means for sensing force applied to the ram at successive 

times during each compacting stroke and 

(b) means for determining fullness of the container of the 

trash compactor by 

(1) generating a series of signals having values representa- 
tive of the sensed force at successive times during such 
compacting stroke, 

(2) determining which generated signal value is the maxi- 
mum generated value, and 

(3) comparing the maximum generated signal value to a 
threshold value indicative of fullness of the container of 
the trash compactor. 


5,299,494 
STENCIL DRIVE WITH MAIN AND AUXILIARY DRIVE 
MEANS 
Henricus J. Peters, Cuijk, Netherlands, assignor to Stork Bra- 
bant B.V., Netherlands 
Continuation of Ser. No. 540,217, Jun. 19, 1990, abandoned. 
This application Dec. 29, 1992, Ser. No. 999,660 
Claims priority, application Netherlands, Jun. 26, 1989, 
8901608 
Int. Cl.5 B41L 13/04 


US. Cl. 101—116 4 Claims 


1. In a device for driving at least one rotary screen printing 
stencil, the device of the type having first main drive means 
having a first gear wheel and a stencil gear wheel which gener- 
ally is a circular toothed element which is fixedly connected to 
the stencil and the axis of the stencil gear wheel coinciding 
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with the axis of the stencil, the first gear wheel meshing with 
the stencil gear wheel, and the second main drive means for 
moving a web to be printed at right angles to the axis of the 
stencil and against the stencil, the first and second main drive 
means being synchronized with each other, the improvement 
therein comprising: 
first auxiliary drive means for preventing skips or jumps in 
printing with the stencil and comprising a second gear 
wheel which meshes with the stencil gear wheel, the first 
auxiliary drive means further comprising an auxiliary 
motor adapted for driving said second gear wheel with a 
constant torque such that one of the first or said second 
gear wheels drives the stencil and the other of the first or 
said second gear wheels tends to brake the stencil, 
whereby skips or jumps in printing with the stencil, which 
normally can result from play between the first gear wheel 
and the stencil gear wheel, are prevented. 


5,299,495 
CYLINDER MOISTENING ASSEMBLY 

Martin H. Schoeps; Georg Schneider, both of Wiirzburg, and 

Kurt J. Weschenfelder, Zell a. Main, all of Fed. Rep. of Ger- 

many, assignors to Koenig & Bauer Aktiengesellschaft, Wurz- 

burg, Fed. Rep. of Germany 

Filed Jul. 20, 1992, Ser. No. 914,575 

Claims priority, application Fed. Rep. of Germany, Jul. 27, 

1991, 4125012 
Int. Cl.5 B41L 25/00 


U.S. Cl. 101—147 9 Claims 


1. A cylinder moistening assembly useable to moisten a 
cylinder of an offset rotary printing press, said cylinder moist- 
ening assembly comprising: 

a printing press including a cylinder to be moistened; 

a housing secured to said printing press and adjacent said 

cylinder to be moistened; 

a plurality of fan spray nozzle devices positioned in said 
housing and disposed axially adjacent each other, said 
plurality of fan spray nozzle devices being usable to direct 
a moistening fluid toward said cylinder; 

a spray nozzle in each of said fan spray nozzle devices, each 
of said spray nozzles producing a spray of said moistening 
fluid directed in a spray path toward said cylinder and 
having a spray area, portions of said moistening fluid 
spray areas for adjacent ones of said spray nozzles over- 
lapping and forming an uneven, non-smoothed moistening 
fluid spray; and 

a screen assembly interposed in said housing in said spray 
path between said spray nozzles and said cylinder to be 
moistened, said screen assembly including movable upper 
and lower spaced screen plates having adjacent upper and 
lower edges shaped to form a shaped spray outline in said 
spray areas of said spray nozzles, said spray of moistening 
fluid contacting said screen assembly and passing through 
said shaped spray outline to form a smooth, even shaped 
spray of said moistening fluid for even distribution over a 
surface of said cylinder being moistened. 
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5,299,496 
WEN HANDLING APPARATUS HAVING IMPROVED 
IMAGE REGISTRATION SYSTEM AND METHOD 
John R. Martin, 5635 Nebeshonee Dr., Rockford, Ill. 61103, and 
Roger Cederholm, 10959 Hamborg Rd., Roscoe, Ill. 61073 
Continuation of Ser. No. 849,829, Mar. 11, 1992, abandoned, 
which is a continuation of Ser. No. 515,576, Apr. 27, 1990, 
abandoned. This application Dec. 2, 1992, Ser. No. 985,363 
Int. Cl.5 B41F 5/06, 13/02 


USS. Cl. 101—181 19 Claims 


1. In a web handling apparatus for a moving web that travels 
along a predetermined path of travel in the web handling 
apparatus and that is adapted to have high quality, multi-color 
images printed thereon at relatively high speeds in the web 
handling apparatus; and where the web handling apparatus 
includes: a first upstream station having a first pair of nip rolls 
that are driven at a preselected, constant speed and that print a 
series of regularly spaced, repeated images on the moving web 
as the moving web passes between the nip of the first pair of 
nip rolls, with at least one of the rolls of the first pair of nip 
rolls having a cylindrical surface which deforms when the first 
pair of nip rolls are forced against each other as the moving 
web passes therebetween; and a second station positioned 
downstream, along the path of travel of the moving web, from 
the first station and having a second pair of nip rolls that are 
driven at the preselected, constant speed and that perform a 
second, selectively one of a printing operation and a cutting 
operation with respect to the images, which were printed on 
the moving web usptream from the second station, as the 
moving web passes between the nip of the second pair of nip 
rolls of the second station, with at least one of the rolls of the 
second pair of nip rolls having a cylindrical surface which 
deforms when the second pair of nip rolls are forced against 
each other as the moving web passes therebetween, with the 
second pair of nip rolls of the second station being positioned 
so that the moving web passes over a relatively long span, 
along its path of travel, between the nip of the first pair of nip 
rolls of the first station and the nip of the second pair of nip 
rolls of the second station, and with the successful performance 
of the second operation being dependent on the images being 
positioned, along the moving web, at evenly spaced intervals, 
with respect to their adjacent images, as the images pass be- 
tween the nip of the second pair of nip rolls of the second 
station, the improvement comprising a system that controls the 
print-to-print or print-to-cut registration of the images printed 
on the moving web and that functions, independently of any 
sensing of the tension condition of the moving web and of any 
attempt to change the web tension condition of the moving 
web in response to sensed web tension conditions, this im- 
proved registration system comprising: 

a driven nip roll that is disposed adjacent to and upstream of 
the nip of the second pair of nip rolls of the second station 
so that the driven nip roll is adapted to drive the moving 
web as the moving web passes about the driven nip roll 
and so that the length of the span of the moving web 
between the driven nip roll and the nip of the second pair 
of nip rolls of the second station is short, as compared to 
the length of the span of the moving web between the nip 
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of the first pair of nip rolls of the first station and the nip 
of the second pair of nip rolls of the second station; and 

means for driving the driven nip roll so that the driven nip 
roii continuously drives the moving web, as the moving 
web passes about the driven nip roll, at a speed that is the 
same as the preselected speed at which the first and sec- 
ond pairs of nip rolls are being driven, with the operation 
of the driving means being independent of any sensing of 
the tension condition of the moving web and of any at- 
tempt to correct variations of the tension condition of the 
moving web. 


5,299,497 
HANDLE STRUCTURE FOR A STAMPING DEVICE 
Ken Dias, Concord, Calif., assignor to GB Products Interna- 
tional Corp., Concord, Calif. 
Continuation-in-part of Ser. No. 881,225, May 11, 1992, 
abandoned. This application Jan. 26, 1993, Ser. No. 9,033 
Int. Cl.5 B41K 1/46 


U.S. Cl. 101—405 2 Claims 


1. A stamping device for imprinting sheet material with 
indicia comprising: a frame, a pad having an imprinting surface 
mounted to and carried by said frame, and a handle secured to 
said frame for moving said frame and pad into contact with 
sheet material, said handle comprising a fingers-palm engage- 
able portion and a thumb engageable portion, said fingers-palm 
engageable portion comprising a rigid cylindrical core secured 
to said frame on an axis perpendicular to the imprinting surface 
of the pad and a resilient outer contact member, said thumb 
engageable portion being flexible and having a thumb contact 
surface inclined relative to the axis of said cylindrical core; 
whereby manual engagement of said handle and movement of 
said pad into contact with sheet material compresses the finger- 
palm engageable portion and flexes the thumb engageable 
portion. 


5,299,498 
MAGAZINE ASSEMBLY FOR AUTOMATICALLY 
CHANGING PRINTING PLATES 
Nikolaus Spiegel, Walldorf; Hans-Georg Jahn, Wiesenbach; 
Hermann Beisel, Walldorf, and Helmut F. Jager, K6nigsbach- 
Stein, all of Fed. Rep. of Germany, assignors to Heidelberger 
Druckmaschinen AG, Heidelberg, Fed. Rep. of Germany 
Filed Aug. 31, 1992, Ser. No. 938,897 
Claims priority, application Fed. Rep. of Germany, Aug. 31, 
1991, 4129022 
Int. Cl.5 B41L 47/14 
U.S. Cl. 101—477 8 Claims 
1. In an apparatus for automatically changing printing plates, 
a magazine assembly comprising a magazine having means for 
receiving a cassette therein, a cassette receivable in said maga- 
zine and having means for receiving a plurality of printing 
plates therein, and means for aiding removal of the printing 
plates from said cassette upon demand for feeding the printing 
plates to a printing cylinder of a printing unit, said receiving 
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means of said magazine being vertical guides, as viewed in an 
upright position of said magazine, and said cassette having 





laterally spaced guides sliding vertically on said vertical 
guides. 


5,299,499 
INFRARED DETECTION DEVICE 
Bernard M. E. Christophe, Paris, and Roger Muller, Deuil-la- 
Barre, both of France, assignors to Societe Anonyme de Tele- 
communications, Paris, France 
Continuation of Ser. No. 271,785, Jun. 3, 1981, abandoned. This 
application Dec. 30, 1992, Ser. No. 999,671 
Claims priority, application France, Aug. 8, 1980, 80 17555 
Int. Cl.5 F42C 13/02 


USS. Cl. 102—213 3 Claims 
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1. Infrared detection device carried by a missile falling to 
earth and rotating about its axis with a given inclination, said 
device being intended to trigger off firing of the missile when 
it detects a source of infrared emission of predetermined type, 
the device comprising at least one infrared detector sensitive to 
the infrared emission of said source and an amplifier device 
connected to the output of the detector, characterized in that 
said detection device further comprises a threshold device 
which stops the signal issuing from the amplifier device if said 
signal is lower than a threshold which varies substantially as 
1/d2, d being the distance of the missile to the ground, and a 
means for inhibiting firing in the case of saturation of the 
amplifier device. 
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5,299,500 
CONNECTING BLOCK FOR IGNITION DEVICES 

Vidon Lindquist; Lars-Gunnar Lofgren, both of Nora; Tord 

Olsson, Gyttorp; Allan Salaker, and Bengt Wahlqvist, both of 

Vikmanshyttan, all of Sweden, assignors to Nitro Nobel AB, 

Nora, Sweden 

Filed Feb. 14, 1992, Ser. No. 835,384 

Claims priority, application Sweden, Feb. 18, 1991, 9100475; 

May 31, 1991, 9101684 
Int. Cl.5 CO6C 5/04; F42B 3/10 


U.S, Cl. 102—275.12 42 Claims 


1. A block for holding an exploding pyrotechnic ignition 
device, comprising: 

an ignition device; 

an inner wall for substantially surrounding at least an axial 
part of the ignition device, 

a space substantially surrounding the inner wall, 

an outer wall substantially surrounding the inner wall and 
the space, and 

fixation means for keeping the ignition device, the walls and 
the space in relative positions. 


5,299,501 
FRANGIBLE ARMOR PIERCING INCENDIARY 
PROJECTILE 
Richard V. Anderson, Arlington, Tex., assignor to BEI Electron- 
ics, Inc., San Francisco, Calif. 
Division of Ser. No. 590,473, Sep. 28, 1990, Pat. No. 5,198,616. 
This application Feb. 16, 1993, Ser. No. 18,084 
Int. Cl.5 F42B 12/04, 12/44 


U.S. Cl. 102—364 7 Claims 


1. An ordnance projectile, comprising 

a frangible porous generally cylindrical body made of a 
frangible molded sintered powder material consisting 
substantially of metal powder, 

said body having a tapered substantially conical nose portion 
thereon, 

said body being frangible into a multitude of granules upon 
impact of the body with a target, 

said body having an internal axial guide opening therein 
disposed behind said nose portion, 

a penetrator rod snugly received in said axial opening, 

said penetrator rod being made of a hard heavy metal com- 
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position and being effective to punch a hole in the target 
upon impact of the penetrator rod with the target, 

said axial guide opening in said body having an enlarged rear 
portion, 

an incendiary peilet snugly and directly received in said 
enlarged portion of said axial opening and engaging the 
rear end of said penetrator rod, 

said pellet having a larger diameter than said penetrator rod, 

and a massive metal closure plug securely mounted in said 
enlarged rear portion of said axial opening for securely 
retaining said incendiary pellet therein and for causing 
rapid ignition of said incendiary pellet by compression of 
said pellet and by forcing said pellet through the hole 
following impact of the projectile with the target whereby 
ignited particles of said incendiary pellet are energetically 
propelled through the hole. 


5,299,503 
SHELL WHOSE BASE SERVES AS THE PARACHUTE 
CAN OF A SUBMUNITION 

Jean-Pierre Frehaut, Versailles, and Pascal Laurend, Jouy le 

Potier, both of France, assignors to Thomson-Brandt Arme- 

ments, La Ferte Saint Aubin, France 

Filed Nov. 9, 1992, Ser. No. 973,732 
Claims priority, application France, Dec. 10, 1991, 91 15268 
Int. Cl.5 F42B 12/58, 10/56 

US. Cl, 102—489 


CONTAINER wie tan SHOTSHELL 1. Shell containing sub-munitions stacked one behind the 
Nagatoshi Maki, 2-48-4, Kamiishihara, Chofu-shi, Tokyo, Japan ther and closed at the rear by a base, each sub-munitions being 
Division of Ser. No. 694,135, May 1, 1991, abandoned. This | ©4¥ipped at its rear with a parachute and a can containing the 
application Sep. 10, 1992, Ser. No. 943,109 folded parachute, the separation of each sub-munition from its 

Claims priority, application Japan, Nov. 29, 1989, 1-307525; Can permitting the deployment of the parachute, wherein the 
Apr. 10, 1991, 3-103590 can of the sub-munition situated at the rear of the shell consists 
Int. Cl.5 F42B 7/02 of the shell base, attached to the aforementioned sub-munition 


US, Cl. 102—457 1 Claim after its ejection from the shell. 


5,299,504 
SELF-PROPELLED RAIL HEATER CAR WITH 
MOVABLE INDUCTION HEATING COILS 
Alan C. Abele, Zelienople, Pa., assignor to Technical Rail Prod- 
ucts, Incorporated, Cleveland, Ohio 
Filed Jun. 30, 1992, Ser. No. 906,503 
Int. Ci.5 E01B 29/00 


1. In a shotshell for a shotgun, including a case in which 
powder, a wad, a container, and shot pellets contained in the 
container are charged in this order, the case being crimped at 
an open end thereof, wherein the container for containing the 
shot pellets comprises; 

a container body comprised of a cylindrical tube and a disc 
integral therewith at a rear end of the tube and in contact 
with the wad, said disc being coaxial to the tube, said tube 
defining a completely closed circular loop at a front end as 
viewed from the front thereof, said disc and said tube 
having a diameter slightly smaller than a bore of an associ- 
ated shotgun to be used, 

said container body being provided with an open hollow 
portion defined by an inner peripheral surface of the tube 
and an end face of the disc, 

said cylindrical tube being provided on an inner peripheral 
portion thereof with a plurality of ribs integral therewith 
which extend in parallel with a longitudinal axis of the 
container body, 

said container body being provided with a post coaxial 
thereto and integral therewith, which projects from the 
disc in the open hollow portion of the container body, 

said container body being made of plastics capable of being 
deformed when pressed by the shot pellets upon firing to 
automatically form a large number of depressions on the 
inner peripheral portion of the cylindrical tube, the ribs 
and the post, and, 

said shot pellets being interconnected and held to the con- 
tainer body due to the cooperation of the depressions and 
frictional force of the shot pellets acting therebetween to 
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17. A rail heater car comprising: 

a power generation means for generating power required for 
operation of the car; 

induction heater means connected to an extending from the 
car for operational engagement with a set of rails to in- 
duce heat into the set of rails; and, 

drive means for propelling the car along the set of rails, the 
drive means including a creep drive transmission for driv- 
ing the car in a creep mode during operation of the induc- 
tion heater means and a transportation drive transmission 
for driving the car in a transportation mode at other times, 


retard the time of separation of the shot pellets from the 
container. 


the drive means receiving its power requirements from the 
power generation means. 
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5,299,505 
BALLAST TAMPING MACHINE HAVING PIVOTABLE 
AND EXTENDABLE AUXILIARY LIFTING AND LINING 
UNIT FOR BRANCH TRACK 
Josef Theurer, Vienna, and Friedrich Peitl, Linz, both of Aus- 
tria, assignors to Franz Plasser Bahnbaumaschinen-Indus- 
triegesellschaft m.b.H., Vienna, Austria 
Filed Feb. 18, 1993, Ser. No. 19,092 
Claims priority, application Austria, Mar. 25, 1992, 613/92; 
Nov. 13, 1992, 2242/92 
Int. Cl.5 E01B 29/04 


U.S, Cl. 104—7.2 9 Claims 


1. A ballast tamping machine for leveling, lining and tamp- 
ing a track switch comprising a main track and a branch track 
comprising a rail laterally adjacent the main track and having 
a rail head defining a running surface, which comprises 

(a) a machine frame extending in a longitudinal direction and 

supported on undercarriages, 

(b) a tamping unit vertically adjustably mounted on the 

machine frame and comprising 

(1) reciprocable vibratory tamping tools, 

(c) a track lifting and lining unit mounted on the machine 

frame and comprising 

(1) lifting and lining drive means, 

(2) a flanged roller and 

(3) a lifting tool, and 

(d) an auxiliary track lifting device associated with the track 

lifting and lining unit, the auxiliary track lifting device 

comprising 

(1) a carrier frame extending perpendicularly to the longi- 
tudinal direction and having a free end, 

(2) a tool for gripping the branch track rail mounted on 
the free carrier frame end, the carrier frame being piv- 
oted to a side of the machine frame remote from the 
branch track rail gripping tool for pivoting about an axis 
extending in the longitudinal direction of the machine 
frame, 

(3) an auxiliary lifting drive means, 

(4) a displacement drive for adjusting the branch track rail 
gripping tool on the carrier frame relative to the ma- 
chine frame, and 

(5) a part for contacting and resting on the running surface 
of the branch track rail head, said part being mounted 
adjacent the branch track rail gripping tool. 
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5,299,506 
GUIDE APPARATUS FOR TRANSPORTATION SYSTEM 
HAVING DIFFERING IN HEIGHT RAIL JOINTS TO 
REDUCE NOISE AND VIBRATION DURING VERTICAL 
TRAVEL 
Takuya Kakida, Kurashiki; Noriyuki Inoue, Asakuchi; Shoichi 
Okada, Kurashiki; Akira Mikami, Kurashiki; Akiyoshi 
Kimura, Kurashiki, and Yuji Watanabe, Kojima, all of Japan, 
assignors to Mitsuishi Jidosha Kogyo Kabushiki Kaisha, 
Tokyo, Japan 
Filed Sep. 29, 1992, Ser. No. 953,464 
Claims priority, application Japan, Oct. 4, 1991, 3-80923[U] 
Int. Cl.5 B61B 3/00 


U.S. Cl. 104—98 6 Claims 


1. In a guide apparatus for a transportation system of the 
type including a horizontal traversal guide rail supported on a 
ceilling member of a building, a traversal unit movable along 
said traversal guide rail, and a pair of vertical guide rails for 
guiding vertical movement of a vertically moving body carried 
by said traversal unit; 

said vertical guide rails each comprising an upper rail por- 

tion secured to said traversal unit and extending beneath 
said traversal unit, and a lower rail portion separated by a 
gap from said upper rail portion and having an upper end 
disposed beneath a lower end of said upper rail portion 
when said traversal unit is in a selected position of tra- 
verse, said lower rail portion continuing into said upper 
rail portion when said traversal unit stops at said selected 
position, the improvement comprising: 

said respective lower rail portions each are supported from 

said ceiling member of said building; and 

a joint portion between said said upper rail portion and a said 

lower rail portion of one said guide rail being located at a 
height different from that of a corresponding joint portion 
of the other said guide rail, wherein said traversal unit 
passes over only a single said joint portion during any 
vertical movement. 


5,299,507 
RING GUIDEWAY FOR RAPID RAIL TRANSIT SYSTEM 
Edward E. Maynard, Sr., 3247-A Cofer Rd., Richmond, Va. 
23234 
Filed Feb. 17, 1993, Ser. No. 18,526 
Int. Cl.5 B61B 5/00 
U.S. Cl. 104—138.1 

9. A guideway for a vehicle, comprising: 

plural steel reinforced support bases each having a subterra- 
nean concrete footing; 

a plurality of circular support rings, each ring being partially 
embedded within a respective steel reinforced support 
base, said plurality of rings being spaced apart along a 
desired path of travel of the vehicle; 

plural support braces for bracing each said ring against 
movement, each said brace being in a form of a steel beam 
having one end attached to the earth and a second end 
attached to the exterior of said ring, with each said ring 
being attached to two said braces, one on each side of said 


9 Claims 
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ring with respect to vertical plane coincident with the 
center of the ring and aligned with the direction of travel 
of the vehicle; 

a load bearing surface extending through the rings for ac- 
commodating a major load of the vehicle and comprising 
a steel reinforced concrete track base extending longitudi- 
nally through said rings and mounted on said support 
bases, and a monorail for rolling engagement with in-line 
wheels on the vehicle and being parallel to and mounted 
on said track base in a lower region of said rings, such that 























the load of the vehicle is directly born by said support 
base; and 

two guide wheel running plates extending longitudinally 
through said rings, said two guide wheel running plates 
being parallel to said monorail and being spaced apart 
from one another and from said monorail by an angle of 
about 120° and mounted on an inner circumference in an 
upper region of said rings for guiding the vehicle through 
rolling engagement with corresponding guide wheels 
mounted on the vehicle. 


5,299,508 
RAILROAD CAR DOOR CLOSURE HAVING TRACKSIDE 
MOUNTED PLURAL ACTUATING ARMS 
Jerry Connelly, Bluefield, W. Va., assignor to Clinch River 
Corporation, Tazewell, Va. 
Filed Dec. 28, 1992, Ser. No. 997,581 
Int. Cl.5 B61D 7/30 


USS. Cl. 105—241.2 14 Claims 


13. A door closer for closing doors of railroad cars in a 
stationary train, comprising: 
first and second closer means positioned adjacent first and 
second rails, respectively, of a railroad track for exerting 
a force in a first closing direction on a door of a first 
railroad car in the train; 
first and second swing means for rotating the first and sec- 
ond closer means, respectively, such that each closer 
means can contact a door of a second railroad car in the 
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train and exert a force in a second closing direction oppo- 
site to the first closing direction, and; 

means for simultaneously operating the first and second 
closer means to close at least one of the doors. 


5,299,509 
CONNECTORS FOR SHELVES AND BINS 
Donald M. Ballard, 16700 Tinker Pl., Huntersville, N.C. 28078 
Continuation-in-part of Ser. No. 737,249, Jul. 29, 1991, Pat. No. 
5,085,155. This application Jan. 29, 1992, Ser. No. 827,408 
Int. Cl.5 A47B 3/00 


US. Cl, 108—182 4 Claims 
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1. In combination with a slot board and a storage receptacle; 
a connector for supporting the storage receptacle from a se- 
lected slot in the slot board, said connector comprising: 

(a) a first leg extending vertically in use and engaging a first 

portion of the slot board adjoining the selected slot, 

(b) a second leg extending horizontally in use from the first 
leg and engaging a second portion of the slot board adjoin- 
ing the selected slot, 

(c) an axial extension of the second leg extending away from 
the slot board, 

(d) a load supporting leg, 

(e) a rib extending longitudinally along the load supporting 
leg, 

(f) means connecting the load supporting leg to the second 
leg for support by the slot board, 

(g) the load supporting leg and the axial extension of the 
second leg defining two sides of a channel in the connec- 
tor, 

(h) the storage receptacle including a portion that fits within 
the channel in the connector, and 

(i) said portion of the storage receptacle having a groove 
within which the rib on the load supporting leg fits when 
the storage receptacle is operatively received in said chan- 
nel. 





5,299,510 
COLLAPSIBLE, HEIGHT ADJUSTABLE IRONING 

BOARDS 

Henry Mattesky, Cedar Grove, N.J., assignor to Herbert Glatt, 

Morristown, N.J. 
Continuation of Ser. No. 818,847, Jan. 10, 1992, abandoned. This 
application Jan. 15, 1993, Ser. No. 5,142 
Int. Cl.5 A47B 3/02 


USS. Cl, 108—117 5 Claims 


1. An ironing table of adjustable height and adapted to be 
collapsed during storage comprising: 
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a table member of predetermined width having an upper and 
a lower surface and a longitudinal axis; 

an adjustable support junction attached to said lower sur- 
face; and 

front and rear support means for supporting said table mem- 
ber, each comprising: 

(a) an upper and lower leg member joined at a leg junction, 
said upper leg member being supportively coupled to said 
table member, and (b) a transverse foot member attached 
to said lower leg member as an integral part thereof, 

said lower surface being pivotally connected to said upper 
leg member of a predetermined one of said support means, 
the upper leg member of another one of said support 
means, other than said predetermined one, being pivotally 
attached to said adjustable support junction, said front and 
rear support means being laterally displaced from the 
longitudinal axis of said table member, said upper leg 
member, said lower leg member and said foot member of 
the rear support means lying in a common plane, said front 
and said rear support means being pivotally attached 
together at one joint close to the leg junction of said upper 
and said lower leg members, 

said upper leg member and said lower leg member subtend- 
ing an obtuse angle between about 130° and about 170°, 
said lower leg member and said foot member subtending 
an acute angle between about 40° and about 80°, provided 
said obtuse angle shall always be 90° greater than said 
acute angle, the lower leg of said front and rear support 
means extending from said one joint in opposite lateral 
directions. 


5,299,511 
BELLCRANK ASSEMBLY FOR MOVING AN ATM 
MODULE 
Ernest R. Dallman, Zionsville, and Franklin W. Wehr, Indianap- 
olis, both of Ind., assignors to Dallman Industrial Corpora- 
tion, Indianapolis, Ind. ; 
Continuation-in-part of Ser. No. 892,758, Jun. 3, 1992. This 
application Sep. 29, 1992, Ser. No. 954,001 
Int. Cl.5 GO7G 5/00 


USS. Cl. 109—24.1 14 Claims 


1. A modular transport system for moving an automatic 
teller machine through an aperture in a wall between a re- 
tracted position and an extended position, the system compris- 
ing: 

a base; and 

means for moving the automatic teller machine relative to 

the base, the moving means including a movable floor 
coupled to the automatic teller machine, bearing means 
for slidably coupling the moveable floor to the base, a first 
interference block mounted to the base, a second interfer- 
ence block mounted to the base spaced apart from the first 
interference block, and a bellcrank rotatably mounted to 
the movable floor for moving the automatic teller ma- 
chine, the bellcrank cooperating the first interference 
block to overcome a resting inertia force of the automatic 
teller machine and to impart movement to the automatic 
teller machine, the bellcrank cooperating with the second 
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interference block to stop movement of the automatic 
teller machine. 


5,299,512 
BURNER FOR A ROTARY KILN 
Ib Olsen, Valby, Denmark, assignor to F. L. Smidth & Co. A/S, 
Denmark 
Filed Apr. 14, 1992, Ser. No. 868,470 
Claims priority, application Denmark, Apr. 19, 1991, 709/91 
Int. Cl.5 F23C 1/10, 1/12 


US. Cl. 110—261 8 Claims 


1. A burner for feeding a solid and a liquid or gaseous fuel 
into a burning zone of a kiln the burner comprising a central 
fuel supply pipe (5) for liquid and/or gaseous fuel, a first con- 
centric pipe (8) surrounding the central pipe so as to form 
between the concentric pipe and the central pipe an annular 
channel for feeding primary air supplied to the burner through 
an inlet (10) into the burning zone, and a second concentric 
pipe (1) surrounding the first concentric pipe so as to form 
another annular channel between the first and the second 
concentric pipes for pneumatic feeding of solid fuel into the 
burning zone supplied to the burner together with a carrier air 
through an inlet (2), characterized in that the end of the pipe 
(8) facing the burning zone is closed by a plate-formed ring (6) 
fixedly mounted on said end of the pipe and provided with a 
number of nozzles (3), the axes of the nozzles being parallel to 
the axis of the burner, that the surface of the ring (6) facing the 
pipe end (5) is provided with a helical toothing (4), whereas 
the surface of the ring facing the burning zone forms an diver- 
gent opening for the pipe (5), that furthermore a bush (7) 
provided with slots and which surrounds the pipe (5) is welded 
to the inner side of the ring (6), that the pipe (5) at its end facing 
the ring is likewise provided with a helical toothing (4') which 
is complementary to the toothing (4”) on the ring (6), that the 
pipe (5) is rotatably mounted and due to an axial spring load 
(5’) working in the direction towards the burning zone is 
caused to bear against the surface of the ring (6) facing away 
from the burning zone, and that a turning of the pipe (5) causes 
the toothings to provide slot-formed, tangentially directed 
openings (4) for passage of primary air from the primary air 
channel into the central pipe (5). 


5,299,513 
DRAWING DEVICE FOR TOWEL CLOTH 
Tetsuo Kambara, and Hideyuki Kobayashi, all of Utsunomiya, 
Japan, assignors to The Singer Company, NV, Caracus, Neth- 
erlands Antilles 
Filed Sep. 4, 1992, Ser. No. 941,020 
Claims priority, application Japan, Sep. 27, 1991, 3-274894 
Int. Cl.5 B26D 5/42 
US. Cl. 112—121.26 3 Claims 
2. The device of claim 1 wherein said means positions the 
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roller in a first raised position after a length of fabric cloth has 
been cut and positions the roller in a second lowered position 


for engaging the next adjacent length of fabric cloth prior to 
cutting. 


5,299,514 
PROCESS AND APPARATUS FOR PRODUCING 
UNDERLYING STITCH SEWING DATA 

Atsuya Hayakawa, and Kyoji Komuro, both of Nagoya, Japan, 

assignors to Brother Kogyo Kabushiki Kaisha, Nagoya, Japan 

Filed Apr. 6, 1992, Ser. No. 868,333 
Claims priority, application Japan, Apr. 12, 1991, 3-108490 
Int. Cl.5 DOSB 21/00; DOSC 5/04 


U.S, Cl. 112—121.12 29 Claims 


7. An apparatus for producing underlying stitch sewing data 
and utilizing the underlying stitch sewing data for controlling 
a sewing machine for forming underlying stitches, over which 
the sewing machine forms embroidery stitches to provide an 
embroidery, the apparatus comprising: 

first producing means for producing, based on a set of em- 

broidery area outline data representing an outline of an 
embroidery area to be filled with said embroidery stitches, 
a set of whole underlying stitch area outline data repre- 
senting an outline of a whole underlying stitch area which 
outline is inward apart a pre-determined distance from the 
embroidery area outline, 

dividing means for dividing, if different portions of the 

whole underlying stitch area outline intersect each other, 
said whole underlying stitch area into a plurality of pre- 
liminary partial underlying stitch areas, based on said set 
of whole underlying stitch area outline data, such that an 
outline of each of said preliminary partial underlying 
stitch areas does not intersect, 

selecting means for selecting at least one proper partial 


GENERAL AND MECHANICAL 


79 


underlying stitch area from said preliminary partial under- 
lying stitch areas, 

second producing means for producing said underlying 
stitch sewing data from forming said underlying stitches in 
said at least one proper partial underlying stitch area; and 

underling stitch sewing data utilization means for utilizing 
said underlying stitch sewing data produced by said sec- 
ond production means, to form said underlying stitches in 
said at least one proper partial underlying stitch area. 


5,299,515 
TOWEL CLOTH POSITIONING DEVICE 

Nobuo Baba; Toshiyuki Kaneto, and Yasuhiro Nagayama, all of 

Tochigi, Japan, assignors to The Singer Co N.V., Curacao, 

Netherlands 

Filed Dec. 28, 1992, Ser. No. 997,001 

Claims priority, application Japan, Mar. 17, 1992, 4- 

022489[U] 
Int. Cl.5 DOSB 35/02 


U.S. Cl. 112—141 1 Claim 


1. In combination with a system wherein a towel cloth cut 
off piece by piece to a predetermined length from a towel cloth 
of long size by a first cutter unit has an edge with fiber ends 
which dispiay frays or curved or deformed edges and wherein 
this edge must be accurately hemmed, the towel cloth being 
placed upon a work table with said edge exposed, a towel cloth 
positioning device comprising: 

a second cutter unit at the work table for again cutting the 

previously cut edge of the cloth to remove said fiber ends; 

a plurality of projectors disposed above the cloth at the 

work table to project indication marks constituting posi- 
tioning patterns onto the cloth adjacent the again cut 
edge; 

means to successively position, fold and press the cloth in 

accordance with said patterns to produce a towel having 
a portion to be hemmed; and 
means to hem said portion of the cloth. 


5,299,516 
LOOPER DRIVE MECHANISM OF A SEWING 
MACHINE 

Kouichi Sakuma, Yamagata, Japan, assignor to Suzuki Manu- 

facturing Co., Ltd., Japan 

Filed Jul. 1, 1992, Ser. No. 906,291 
Claims priority, application Japan, Jul. 15, 1991, 3-174009 
Int. Cl.5 DOSB 1/20, 1/10 

USS. Cl. 112—162 8 Claims 

1. A looper drive mechanism for a sewing machine having a 
main shaft rotatable about a central axis, said mechanism com- 
prising at least one looper, a looper drive shaft driving said 
looper, and transmitting means for transmitting rotation of the 
main shaft to said looper drive shaft, said transmitting means 
including at least one cylindrical inclined cam on the main 
shaft, said inclined cam having a central axis inclined with 
respect to the central axis of said main shaft and a cam face 
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inclined with respect to the central axis of the main shaft, and 
an U-shaped follower which is carried by said looper drive 


shaft and has upper and lower surfaces linearly contacting the 
cam face of said inclined cam. 


5,299,517 
THREAD TENSION ADJUSTING APPARATUS FOR A 
SEWING MACHINE 
Naoya Ikawa, Hyogo, Japan, assignor to Pegasus Sewing Ma- 
chine Mfg. Co., Ltd., Osaka, Japan 
Division of Ser. No. 686,518, Apr. 17, 1991. This application 
Nov. 3, 1992, Ser. No. 970,076 
Claims priority, application Japan, Apr. 20, 1990, 2-105660 
The portion of the term of this patent subsequent to Feb. 16, 
2010, has been disclaimed. 
Int. Cl.5 DOSB 47/00 


USS. Cl. 112—254 4 Claims 


1. A thread tension adjusting apparatus, used in a sewing 
machine, for adjusting tension of a supplied thread by adjusting 
a thread holding force, the apparatus being provided on a 
thread supply path running from a thread source to a thread 
processing section such as a needle and a looper, said thread 
tension adjusting apparatus comprising: 

a pair of members respectively having portions opposed to 
each other with the thread located therebetween, at least 
one of the members comprising a piezoelectric actuator, 
the movement of which directly acts on the thread, said 
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piezoelectric actuator allowing a distance between the 
portions to be changed when being driven, whereby to 
adjust a thread holding force; 

supporting means for supporting each of the members; and 
control means for allowing said supporting means to move 
so that the distance between the portions will be con- 
trolled in accordance with a diameter of the thread. 


5,299,518 
LOWER FEED DOG LIFTING, LOWERING, AND 
HORIZONTAL COUPLING 

Albert Dusch, Kaiserslautern, and Karl-Heinz Walther, Weiler- 

bach, both of Fed. Rep. of Germany, assignors to Pfaff Indus- 

triemaschinen GmbH, Kaiserlautern, Fed. Rep. of Germany 

Filed Jan. 2, 1991, Ser. No. 623,371 

Claims priority, application Fed. Rep. of Germany, Jun. 4, 

1988, 3819061 
Int. Cl.5 DOSB 27/24 


US. Cl. 112—323 9 Claims 


1. An apparatus for moving a feed dog in a sewing machine 
having drive means for driving said sewing machine, the appa- 
ratus comprising: 

a feed dog holder having a feed dog attached thereto, and 

having first and second ends; 
horizontal oscillating means connected to said drive means 
and to said first end of said feed dog holder for providing 
horizontal oscillating movements in the feed dog; 

vertical oscillating means connected to said drive means and 
connected to said second end of said feed dog holder for 
providing vertical oscillating movements in the feed dog, 
said vertical oscillating means including a lifting shaft and 
driving cam; and 

a detachable coupling means arranged between said lifting 

shaft and said driving cam for connecting and disconnect- 
ing said drive means from said feed dog holder while 
maintaining said feed dog holder with said feed in a hori- 
zontal plane. 


5,299,519 
EXTERNAL MEMORY FOR ELECTRONICALLY 
CONTROLLED SEWING MACHINE 
Shintaro Hirabayashi, Nagoya, Japan, assignor to Brother 
Kogyo Kabushiki Kaisha, Nagoya, Japan 
Filed May 21, 1992, Ser. No. 886,109 
Claims priority, application Japan, Aug. 31, 1991, 3-246973 
Int. Cl.5 DOSB 3/02 
U.S. Cl. 112—456 10 Claims 
1. An electronically controlled sewing machine and external 
memory, wherein the sewing machine comprises: 
driving means for generating relative movement of a needle 
and a work fabric in an X direction and a Y direction 
perpendicular to the X direction in a plane intersecting a 
longitudinal axis of the needle; 
control manes for controlling said driving means; and 
a connector for removably connecting said external memory 
to said sewing machine; and 
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wherein the external memory comprises: 
memory means for storing stitch data of at least one stitch 
pattern and for storing a read-and-convert control pro- 
gram for reading the stored stitch data; 
converting means for converting said read stitch data into 
driving data; and 


|SECOMD COMPRESSED DISPLAY DATA 


fa-TW COMPRESSED DISPLAY DATA 
IFIRST COMPRESSED STITCH DATA 
|SECOMD COMPRESSED STITCH OATA 


fe-TW COMPRESSED STITCH DATA 
FIRST PATTERN GROUP DISPLAY DATA 
SECOND PATTERN GROUP DISPLAY DATA 


T-TW PATTERN GROUP DISPLAY DATA 


outputting means for supplying the driving data to said 
control means of said sewing machine for controlling 
said driving means for relative movement in the X and 
Y directions, 

wherein said external memory is a ROM card. 


5,299,520 
SHIP, IN PARTICULAR MERCHANT SHIP 

Johann Wilts, Emden, Fed. Rep. of Germany, assignor to Thys- 

sen Nordseewerke GmbH, Emden, Fed. Rep. of Germany 

Filed Nov. 25, 1992, Ser. No. 982,283 

Claims priority, application Fed. Rep. of Germany, Nov. 30, 

1991, 4139542 
Int. Cl.5 B63B 1/00 


USS. Cl. 114—56 12 Claims 
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7. A ship comprising: 

a longitudinal direction, a vertical direction and a transverse 
direction perpendicular to both the vertical direction and 
the longitudinal direction; 

a hull, said hull having a varying width defined in the trans- 
verse direction of said ship; 

a main power plant being disposed within said hull; 

a nacelle compartment being disposed within said hull; 

said nacelle compartment being open at an upper portion of 
said ship; 

said nacelle compartment having a varying width which 
varies as a function of at least one of: 
the vertical direction of said ship; and 
the longitudinal direction of said ship; 

the width of said nacelle compartment increasing, stepwise, 
from a lower portion of said ship to an upper portion of 
said ship; 
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the width of said nacelle compartment varying generally in 
proportion to the varying width of said ship; 

said nacelle compartment comprising stepped walls, said 
stepped walls defining the stepwise increase of the width 
of said nacelle compartment from said lower portion of 
said ship to said upper portion of said ship; 

said stepped walls of said nacelle compartment having a 
single predetermined modular dimension, in each of at 
least two orthogonally distinct directions, in the vicinity 
of said main power plant; 

a plurality of containers being disposed in said hull in at least 
one of the following positions; 
transversely adjacent said main power plant; 
forwardly of said main power plant; 
rearwardly of said main power plant; and 
on at least one of said stepped walls; 

each of said containers comprising auxiliary space; and 

said auxiliary spaces provided by said containers being out- 
fitted. 


5,299,521 
BUMPER PROTECTOR FOR A WATERCRAFT 
Jerry T. Loucks, R.D. #1, Box 45, Knoxville, Pa. 16928 
Filed Dec. 4, 1992, Ser. No. 985,322 
Int. Cl.5 B63B 59/02 


U.S. Cl. 114—219 


17 Claims 





1. An improved bumper protector for a watercraft having a 

gunwale and a hull, which comprises: 

a) a flexible resilient sheet, said sheet further including six 
ribs integrally formed in spaced apart parallel longitudinal 
relationships on a rear surface thereof while a front sur- 
face thereof being free of said ribs, said ribs including 
opposite long sides being 45 degrees tapered inwardly 
while running horizontally; and 

b) means for securing said sheet to said gunwale, so that said 
sheet can hand down an outer side of said hull of said 
watercraft, so as to prevent damage to said gunwale and 
said outer side of said hull during docking said securing 
means including four suction cups integrally formed on 
said rear surface of said sheet between upper corners and 
an uppermost rib, so as to retain an upper portion and a 
middle portion of said sheet to an inner surface and a top 
surface of said gunwale. 


5,299,522 
INFLATABLE ACOUSTIC BUFFER FOR BOAT HULLS 


Henry R. Dixon, Jr., 1537 Via Romero, Alamo, Calif. 94507 


Filed Mar. 9, 1993, Ser. No. 28,350 
Int. Cl.5 B63B 59/02 

12 Claims 
1. A buffer for damping the sound of water lapping against 


the hull of a boat, said buffer being adapted for mounting on 
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the hull exterior when the boat is anchored, said buffer com- 
prising: 

a first elongated inflatable buffer member made from flexible 
material, adapted to be inflated and to float in the water 
adjacent to the port side of the hull from the bow toward 
the stern along the length of said first member; 

a second elongated inflatable buffer member made from 
flexible material, adapted to be inflated and to float in the 
water adjacent to the starboard side of the hull from the 
bow toward the stern along the length of said second 
member; 

said first elongated member and said second elongated mem- 
ber having joining means at one end of each member such 
that said ends may be removably and flexibly joined, and 
such that when said members are disposed in the water 
said joined ends are adapted to float adjacent to the bow 


said first member having first valve means for enabling said 
first member to be inflated and deflated; 

said second member having second valve means for enabling 
said second member to be inflated and deflated; and 

securing means for securing said first and second members to 
the boat when said members are disposed in the water 
adjacent to the hull, and for holding said members in 
position along the hull; 

wherein said joining means comprises: 

a first adhering material attached to one end of said first 
member; and 

a second adhering material attached to one end of said sec- 
ond member; 

such that said first and second adhering materials will adhere 
when pressed together. 


5,299,523 
AMPHIBIOUS LAND RECLAMATION VEHICLE 
Mihaly Kovacs; Peter Kovacs, and Endro Kovacs, all of Plant 
City, Fla., assignors to Kempco, Inc., Ft. Meade, Fla. 
Filed Dec. 8, 1992, Ser. No. 986,961 
Int. Cl.5 B63B 38/00 


USS. Cl. 114—270 17 Claims 


1. An amphibious lightweight land reclamation vehicle 
comprising, a main frame having first and second ends, a pair 
of outrigger members extending outwardly from opposite sides 
of and adjacent said first and second ends and having outer end 
portions extending below said main frame, a plurality of hol- 
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low drive pod means, means for mounting said drive pod 
means to said outer ends portions of said outrigger members, 
each of said drive pod means having upper surfaces, generally 
convex lower surfaces and generally circular outer peripheral 
portions, each of said drive pod means being rotatable about an 
axis extending centrally between said upper and lower surfaces 
thereof over a range from a first position at which said axis is 
substantially parallel to a travel surface to at least a second 
position at which said axis is substantially perpendicular to the 
travel surface, a plurality of cleat means extending outwardly 
from said lower surfaces of each of said drive pod means, a 
plurality of cutter elements extending outwardly from the 
outer peripheral portions of each of said drive pod means, said 
cutter elements being mounted in spaced relationship with 
respect to one another, means for rotating each of said drive 
pod means, and said drive pod means being of a size to provide 
sufficient buoyancy to allow the vehicle to float on water. 


5,299,524 
INFLATABLE KAYAK 
Attila D. Szilagyi, P.O. Box 80, Albright, W. Va. 26519 
Filed Dec. 6, 1991, Ser. No. 802,784 
Int. Cl.5 B63B 35/00 


US. Cl. 114—345 6 Claims 


1. A kayak for floating on the surface of a body of water 

comprising: 

a pair of parallel cylindrical buoyant tubes, each said tube 
consisting essentially of a middle part with a constant 
diameter and two end parts which gradually taper to a 
point, said end parts of each said tube bending slightly 
towards each other so that each said tube forms a shallow 
arc, said tubes oriented so that said points on correspond- 
ing end parts of said tubes meet; 

a floor, said floor interconnecting said pair of tubes to form 
a hull, said hull having a smooth continuous surface with- 
out any corners or edges contacting the surface of the 
body of water, said hull surface consisting essentially of a 
flat middle section and two curved end sections, wherein 
said curved end sections represent a segment taken from 
an ellipse starting at the point where the minor axis of the 
ellipse intersects the ellipse and extending to the point 
where the major axis of the ellipse intersects the ellipse 
without including the highly curved portion of the ellipse 
nearest the intersection of the major axis and the ellipse 
whereby said inflatable kayak has minimal drag and im- 
proved tracking when moving across the surface of the 
body of water; 

a buoyant stiffener board attached to said floor between said 
buoyant tubes; and 

a plurality of bailing holes located in said floor with corre- 
sponding bailing channels located in said buoyant stiffener 
board which are effective for quickly draining water from 
said kayak. 


5,299,525 
APPARATUS FOR SUPPORTING FLAGS ON 
AUTOMOBILE ANTENNAS 
Daniel R. Romesburg, 1816 Rebecca Rd., Lutz, Fla. 33549 
Filed Apr. 5, 1993, Ser. No. 42,734 
Int. Cl.5 GO9F 17/00 

U.S. Cl. 116—173 11 Claims 

11. A system for removably displaying preselected indicia, 
the system consisting: 





APRIL 5, 1994 


a tubular support, the tubular support having an upper edge 
and a lower edge and an interior diameter and an exterior 
and a length such that when positioned over an antenna, 
the upper edge of the support is located immediately 
beneath an enlargement at the upper end of an antenna for 
minimizing the chance of inadvertent lifting of the support 
from an antenna; and a pair of clips, each clip having an 
exterior portion and an interior portion coupled with 
respect to the support, the exterior portion including two 
components, one component being resiliently urged into 
contact with the other component to form a closed loop 


but movably away to create an opening therebetween, the 
clips being located in the upper half of the support; and 

a plurality of flags individually removably coupleable to the 
clips, each flag including a sheet having indicia thereon 
and a periphery, an essentially rigid support structure 
secured within at least a portion of the periphery adapted 
to maintain the sheet in a predetermined orientation, and a 
pair of rigid grommets coupled with respect to the support 
structure to create an integral support assembly therewith, 
the grommets being formed with apertures and located 
whereby any flag of the plurality of flags may be remov- 
ably attached to the clips. 


5,299,526 
INDICATORS 
Ronald F. Cassidy, Hampshire, United Kingdom, assignor to 
Pall Corporation, Glen Cove, N.Y. 
Filed May 12, 1992, Ser. No. 881,802 
Claims priority, application United Kingdom, May 13, 1991, 


9110332 


Int. Cl.5 GOIL 19/12 
USS. Cl. 116—267 17 Claims 


LEER 


Lewin 


1. A differential pressure indicator comprising: 

a housing; 

an elongated passage formed in the housing; 

an indicator member slidable in the passage between a re- 
tracted position and an extended position in which the 
indicator member projects from the housing; 

a first magnet carried by the indicator member; 

a spring acting on the indicator member and urging the 
indicator member towards the extended position; 

a second magnet carried by the housing to hold the first 
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magnet and the indicator member in the retracted position 
against the action of the spring; 

a sensor device sensing the pressure difference between two 
fluids and acting on the second magnet when the pressure 
difference reaches a predetermined value to break the 
magnetic attraction between the first and second magnets 
whereby the indicator member moves to the extended 
position under the action of the spring; and 

restraining means acting between the indicator member and 
the passage in the housing to prevent rotation of the indi- 
cator member relative to the housing. 


5,299,527 
REMOTE CONTROL PACIFIER NOVELTY DEVICE 
Mark Grossman, 6623 26th St. W., Bradenton, Fla. 34207 
Filed Jun. 9, 1992, Ser. No. 895,643 
Int. Cl.5 GO9F 11/30; A63H 33/30 
US. Cl. 116—323 1 Claim 


1. A remote control pacifier novelty device, comprising, 

a housing, the housing having spaced side walls, a first end 
wall, a second end wall spaced from the first end wall, a 
top wall, the top wall positioned above and in cooperation 
with a bottom wall, with the housing defining a housing 
cavity within the housing, and the top wall including a 
plurality of top wall slots, wherein the top wall slots are 
oriented in a parallel relationship between the side walls 
and orthogonally between the first end wall and the sec- 
ond end wall positioned in adjacency relative to the first 
end wall, with the top wall slots including a first slot and 
a second slot, and 

the first slot and the second slot including a respective first 
slide projection and a second slide projection projecting 
exteriorly and above the housing top wall, with the first 
slide projection mounted within the first slot, and the 
second slide projection mounted within the second slot, 
and 

the second end wall including a plurality of second end wall 
slots, wherein the second end wall slots include a second 
end wall first slot and a second end wall second slot, 
wherein a first pictorial plate is slidably mounted within 
the first end wall slot, and a second pictorial plate is slid- 
ably mounted within the second end wall second slot, and 

first linkage means mounting the first slide projection to the 
first pictorial plate, and second linkage means mounting 
the second slide projection to the second pictorial plate, 
wherein the first linkage means and the second linkage 
means are arranged for fixed securement of the first slide 
projection to the first pictorial plate, and the second slide 
projection to the second pictorial plate respectively, and 

the first linkage means includes a first projection link orthog- 
onally and fixedly mounted to the first pictorial plate and 
fixedly secured to the first slide projection, and the second 
linkage means includes a second projection link orthogo- 
nally and fixedly secured to the second pictorial plate and 
mounted to the second slide projection, and 

each pictorial plate includes a removable pictorial layer 
mounted to each respective pictorial plate, and 
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the top wall includes a sponge plate, the sponge plate 
mounted in adjacency to the top wall slots adjacent one of 
said side walls, and the sponge plate includes a fluid lotion 
contained therewithin, and an abrasive plate mounted to a 
further of said side walls in adjacency to the top wali slots, 
wherein the abrasive plate is fixedly mounted to the top 
wall spaced from the sponge plate. 


5,299,528 
RAPTOR PROTECTION UNIT FOR USE ON A POWER 
POLE 
Buck M. Blankenship, 3127 E. 3200 N., Twin Falls, Id. 83301 
Filed Apr. 19, 1993, Ser. No. 49,166 
Int. Cl.5 AO1K 45/00, 31/12 


USS. Cl. 119—26 14 Claims 


11. A raptor protection unit, for installation on a power-line 
pole crossbar having a top surface, a bottom surface, and two 
opposing side surfaces, the raptor protection unit comprising: 

two side-lock clamps for being clamped around the crossbar 
to secure the raptor protection unit onto the crossbar, 
each side-lock clamp comprising: 

a C-shaped brace for receiving the crossbar, having a top 
leg for extending across the top surface of the crossbar, 
a side portion for extending down along a side surface 
of the crossbar, and a bottom leg for extending across 
the bottom surface of the crossbar, 

an L-shaped side-lock, opposing the C-shaped brace, 
having a horizontal leg for extending across the top 
surface of the crossbar and a vertical leg for extending 
down along a side surface of the crossbar, the horizontal 
leg being slidably and rotatably connected to the top leg 
of the C-shaped brace, so that the L-shaped side-lock may 
be pulled out to distance the vertical leg from the C- 
shaped brace and may be rotated to swing the vertical leg 
away from the bottom leg of the C-shaped brace for 
allowing insertion and removal of the crossbar into and 
out of the C-shaped brace, 

a cocking means for temporarily holding the L-shaped 
side-lock in the pulled out and swung away position, 
and 

a lock means for holding the vertical leg of the L-shaped 
side-lock against the crossbar to secure the side-lock 
clamp around the crossbar, the lock means comprising: 

a biasing means for pulling the L-shaped side-lock toward 
the C-shaped brace to force the vertical leg against the 
side surface of the crossbar, and 

a latch means for holding the vertical leg of the L-shaped 
side-lock down along the second side surface of the 
crossbar, 

a roost guard attached to and upending from the side-lock 
clamps, for extending above and along the crossbar be- 
tween the power lines for discouraging raptors from 
alighting and roosting on the crossbar between the power 
lines, and the roost guard having vertical outside edges for 
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discouraging raptors from alighting and roosting on the 
roost guard. 


5,299,529 
AUTOMATIC FEEDER FOR DOGS AND OTHER 
ANIMALS 
Peter Ramirez, P.O. Box 1344, Idyllwild, Calif. 92549 
Continuation-in-part of Ser. No. 36,065, Mar. 23, 1993, 
abandoned. This application Jun. 4, 1993, Ser. No. 72,534 
Int. Cl.5 AO1K 5/02 


U.S. Cl. 119--51.11 8 Claims 





1. An automatic feeder, comprising: 

means in the form of a computerized dispenser for dispens- 
ing different programmed quantities of food for each meal 
to an animal at up to ten programmed times; 

the computerized dispenser including programmable food- 
dispensing means for dispensing food; 

the computerized dispenser also including means in the form 
of a microcomputer and integrated control circuitry oper- 
atively coupled to the food-dispensing means for automat- 
ically controlling the food-dispensing means in order to 
dispense different programmed quantities of food for each 
meal at up to ten programmed times; and 

the integrated control circuitry including digital means for 
recording and playing audio in order to enable an owner 
to record a 30-second message for automatic playback at 
preprogrammed times; 

wherein the integrated control circuitry includes at least one 
of the following selected from the group consisting of 
means in the form of a telephone interface for enabling 
remote control with a conventional telephone, means in 
the form of a video telephone arrangement for enabling an 
owner to view a space adjacent to the automatic feeder by 
video telephone and be able to talk to his pet, and means 
in the form of a computer interface for enabling remote 
control with a personal computer. 


5,299,530 
SUBMERGIBLE FISH CAGE 
Hasham Mukadam, Northridge, and John W. Morgan, Pacific 
Palisades, both of Calif., assignors to Occidental Research 
Corporation, Los Angeles, Calif. 
Filed Jul. 17, 1992, Ser. No. 917,853 
Int. Cl.5 AO1K 63/00, 61/02 
U.S. Cl. 119—223 
1. A submergible fish cage comprising: 
an enclosed net cage having a side wall, a contiguous top 
wall and a contiguous bottom wall; 
a hollow ring having at least one central chamber within the 
length of the ring, a plurality of water openings on the 


23 Claims 
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bottom of the ring for fluid communication between each 
central chamber and the exterior of the ring, and a plural- 
ity of inlets on the ring in fluid communication with each 
central chamber for introducing air into or evacuating air 
out of each chamber; 

at least one floatation element positioned within one of the 
central chambers, each flotation element having positive 
buoyancy in water, the at least one floatation element 
giving the ring sufficient buoyancy when each central 
chamber of the ring is fully flooded with water to support 
the ring and the enclosed net cage; 


a plurality of anchor weights, sufficient anchor weights 
being employed so that anchor weights will submerge the 
ring and enclosed net cage when each central chamber of 
the ring is flooded with water; and 

a plurality of cables attached at their upper ends to the ring, 
the middle portion of each cable attached to the enclosed 
net cage and the bottom end of each cable below the 
bottom wall of the enclosed net cage attached to the 
anchor weights, the ring having sufficient buoyancy when 
water is expelled from the central chambers to rise to the 
surface of the water supporting the enclosed net cage, 
anchor weights and cables. 


5,299,531 
MUZZLE 
David Dietz, 2084 Flatbush Ave., Brooklyn, N.Y. 11234 
Filed Nov. 16, 1992, Ser. No. 976,959 
Int. Cl.5 AO1K 25/00 
13 Claims 


1. A muzzle, worn on the snout of an animal to prevent the 

animal from biting, said muzzle comprising: 

a pair of flexible sheets of continuous, imperforate material 
for operative positioning at the respective sides of an 
animal’s snout, said flexible sheets being predeterminately 
configured and dimensioned so that when said flexible 
sheets are operatively positioned, said flexible sheets sub- 
stantially cover the sides of the animal’s snout; 
pliant, air permeable sheet of material spanningly con- 
nected to and between said flexible sheets such that when 
said flexible sheets are operatively positioned at the re- 
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spective sides of an animal’s snout, said air permeable 
sheet covers a portion of the top of the animal’s snout 
proximate the animal’s nose, the front of the animal’s 
snout, and a portion of the bottom of the animal’s snout; 

said flexible sheets and said air permeable sheet forming an 
enclosure which operatively envelopes the animal’s snout 
so as to prevent the animal from biting while simulta- 
neously permitting the animal to open and close its mouth 
and to easily breathe through the enclosure; and 

means for removably fastening the enclosure about the head 
of the animal to prevent removal by the animal while 
permitting selective fastening and removal by an animal 
handler. 


5,299,532 
FLUIDIZED BED COMBUSTION SYSTEM AND 
METHOD HAVING MULTIPLE FURNACE AND 
RECYCLE SECTIONS 


David H. Dietz, Hampton, N.J., assignor to Foster Wheeler 


Energy Corporation, Clinton, N.J. 
Filed Nov. 13, 1992, Ser. No. 976,026 
Int. Cl.5 F22B 1/00 
29 Claims 





1. A fluidized bed combustion system comprising: 

an enclosure having a front wall, a rear wall, a first side wall 
and a second side wall; 

a partition extending between said side walls and dividing 
said enclosure into a furnace section and a recycle section; 

means for introducing particulate material including fuel 
into said furnace section; 

means for introducing particulate material into said recycle 
section; 

means for passing particulate material from said recycle 
section to said furnace section; 

a grate disposed in a lower portion of said enclosure for 
supporting said particulate material in said furnace section 
and said recycle section; and 

means for introducing an oxygen-containing gas through 
said grate and into said furnace section for fluidizing said 
particulate material in said furnace section; and 

said first side wall having at least one aperture in a lower 
portion of said side wal! and registering with said recycle 
section so that said particulate material in said recycle 
section may pass through said aperture. 





OFFICIAL GAZETTE 


5,299,533 
OPEN BEAM SOOTBLOWER 

Jesse C. Johnston, Jr., Carroll; James S. Kulig; Steven F. Lewis, 

both of Lancaster, and Eric C. Collet, Columbus, all of Ohio, 

assignors to The Babcock & Wilcox Company, New Orleans, 

La. 

Filed Mar. 22, 1993, Ser. No. 34,251 
Int. Cl.5 F23J 3/02 


US. Cl. 122—379 20 Claims 


1. In a retractable sootblower for cleaning interior surfaces 
of a boiler, said sootblower having a carriage, a feed tube and 
a lance tube generally enclosed by a frame, said frame compris- 
ing: 

an inboard end wall adapted for positioning adjacent to an 
exterior wall of the boiler; 

an outboard end wall located substantially opposite from 
said inboard end wall; 

a pair of opposingly positioned side panels each having a 
seamless construction, each of said side panels being a 
continuous and substantially planar structures mounted to 
and interconnecting said inboard end wall with said out- 
board end wall, said side panels cooperating with said 
inboard and outboard end walls to generally define a 
rectangularly shaped box for enclosing the carriage and 
the lance tube, said box having a generally open top and 
bottom providing substantially unobstructed access from 
above and below to the carriage and lance tubs; and 

at least one truss mounted to and transversely extending 
between said side panels to enhance the structural rigidity 
of said side panels. 


5,299,534 
SINGLE-DRUM RECOVERY BOILER 
Pentti Janka, Tampere, Finland, assignor to Tampella Power Oy 
of Lipintie, Tampere, Finland 
Filed Jan. 21, 1993, Ser. No. 6,516 
Int. Cl.5 F22D 1/00; F22G 7/14 


U.S. Cl. 122—477 6 Claims 


1. Single-drum recovery boiler comprising: 

a superheater disposed in the flue gas stream; and 

a boiler bank and an economizer disposed in the flue gas 
stream after the superheater, the boiler bank comprising 
boiler bank elements disposed in parallel with the flue gas 
stream and side by side with each other in a direction 
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transverse to the flue gas stream, and the economizer 
comprising economizer elements similarly disposed in 
parallel with the flue gas stream and side by side with each 
other in a direction transverse to the flue gas stream, 
wherein a plurality of boiler bank elements and a plurality 
of economizer elements are mounted side by side with 
each other in a direction transverse to the flue gas steam so 
that the flue gas stream heats the boiler bank elements and 
the economizer elements simultaneously within this par- 
ticular flue gas duct section. 


5,299,535 
FURNACE BUCKSTAY STIRRUP 
Ronald G. Payne, West Simsbury, Conn., assignor to Combus- 
tion Engineering, Inc., Windsor, Conn. 
Filed Dec. 29, 1992, Ser. No. 998,170 
Int. Cl.5 F22B 37/24 


U.S. Cl. 122—510 17 Claims 


1. A vapor generation apparatus which comprises: 

a furnace, having a tube wall and at least one vertical buck- 
stay member disposed proximate to the outer face of said 
spiral tube wall; 

a stirrup for transmitting forces between said spiral tube wall 
and said vertical buckstay member, said stirrup including 
a U-shaped plate and a cylindrical member, means for 
mounting said cylindrical member on said vertical buck- 
stay member including first and second lugs fixed to said 
vertical buckstay member in spaced relationship, said 
cylindrical member being fixed between said first and 
second lugs in spaced relation to said vertical buckstay 
member; and 

means for mounting said U-shaped plate on said tube wall. 


5,299,536 
APPARATUS AND METHOD FOR DECREASING 
NITROGEN OXIDE EMISSIONS FROM INTERNAL 
COMBUSTION POWER SOURCES 
David Moard, 1545 S. El Molino Ave., Pasadena, Calif. 91106, 
and Leonard Greiner, 1310 Logan Ave., Suite E, Costa Mesa, 
Calif. 92626-4023 
Continuation of Ser. No. 858,840, Mar. 27, 1992, Pat. No. 
5,207,185. This application Dec. 28, 1992, Ser. No. 997,450 
Int. Cl.5 FO2B 43/08 
U.S. Cl. 123—3 7 Claims 
1. In an internal combustion apparatus, the improvement 
which comprises: 
a burner means for combusting air and hydrocarbons to 
provide air/fuel vapors at fuel-rich air/fuel ratios 0.3 to 
1.0 times the stoichiometric ratio; 
said burner means includes a mixer means intimately com- 
bining said air/fuel vapors for injection into said internal 
combustion apparatus; 
said burner includes a combustion chamber having an inlet 
means for receiving a supply of fuel and air; 
a pre-heater means for heating the supply of fuel and air; 
said mixer means includes a baffle wall disposed in said 
burner means combustion chamber for receiving said 
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pre-heated and combined air/fuel supply in forced im- 
pingement relationship to create a mixed vapor; 
said baffle wall receiving and re-directing said pre-heated 
and combined air/fuel mixture within said combustion der; 
chamber ” further blend said air/ fuel eS, second valve means being disposed in said duct near said 
said mixer mens includes a tubular coil for receiving and second inlet port, said second valve means for permitting 
mixing said air/fuel supply; and flow from said duct and said first cylinder to said second 
cylinder and for prohibiting flow from said second cylin- 
der to said duct, said second valve means being actuated 
when the pressure in said duct exceeds the pressure in said 
second cylinder; and 
spark ignition means being disposed in said opening of said 
second cylinder head. 


hibiting flow from said first cylinder to said intake means, 
said first valve means being actuated when the pressure in 
said intake means exceeds the pressure in said first cylin- 


said pre-heater means constitutes a heat exchanger employ- 
ing combusted gases in said combustion chamber to be 
conducted adjacent said tubular coil to raise the tempera- 


ture of said air/fuel mixture preparatory to entering said INTERNAL cs BLOCK HAVING A 
combustion chamber. : , 


CYLINDER LINER SHUNT FLOW COOLING SYSTEM 
AND METHOD OF COOLING SAME 
5,299,537 Lawrence C. Kennedy, Bingham Farms, Mich., assignor to De- 
METERED INDUCTION TWO CYCLE ENGINE troit Diesel Corporation, Detroit, Mich. 
Ransom S. Thompson, 116 N. Erie Dr., Ft. Pierce, Fla. 34946 | Continuation of Ser. No. 905,268, Jun. 26, 1992, abandoned. 
Filed Mar. 11, 1992, Ser. No. 849,474 This application May 5, 1993, Ser. No. 57,451 
Int. C15 FO2B 75/02 Int. Cl.° FOIP 3/20 
USS. Cl. 123—72 46 Claims U.S. Cl. 123—41.79 15 Claims 
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1. In combination, in an internal combustion engine, a cylin- 
der block, having at least one cylinder bore; 
a cylinder inner concentrically located within said cylinder 
bore and secured to said cylinder block; 
a main cooling chamber surrounding said cylinder liner and 
having an inlet port and at least one outlet port for circu- 
1. A metered induction two cycle engine, comprising: lating a coolant fluid about a main portion of said cylinder 
a first cylinder; liner; ‘ 
a first cylinder head being disposed on said first cylinder and 2 Secondary cooling chamber located about the uppermost 
defining a first outlet port, said first cylinder head having portion of said cylinder liner and directly adjacent to said 
a first inlet port therein; main coolant passage, said secondary cooling chamber 
a second cylinder having a second inlet port and a second having at least one inlet port and at least one output port 
outlet port therein; whereby said fluid coolant may be circulated simulta- 
a second cylinder head being disposed on said second cylin- neously about said main cooling chamber and said second- 
der, said second cylinder head having an opening there- ary coolant chamber; 
through; 
a duct extending from said first outlet port to said second 


= port for providing a continuous connection therebe- cooling chamber and comprising a venturi whereby, as 
ween; 


3 : mere : coolant from the main cooling chamber flows through the 
first piston means reciprocally mounted in said first cylinder; : ‘ ‘ ‘ 
: - A : outlet port of said main cooling chamber, there will be 
second piston means reciprocally mounted in said second ted id turi hacen stitial testi 
cylinder, said first piston means being at a predetermined eg = gre geeaients age Sass <— 2h 3 - 
lead angle from said second piston means; will induce the flow of coolant fluid through said second- 
intake means being disposed at said first inlet port of said first ary cooling chamber at a flow velocity relative to that 
cylinder head; flowing through said outlet port sufficient to provide a 
first valve means being disposed in said intake means at said significantly increased rate of removal of thermal energy 
first inlet port, said first valve means for permitting flow per unit area of said cylinder inner at the uppermost por- 
from said intake means to said first cylinder and for pro- tion of said cylinder liner. 


said outlet port of said secondary cooling chamber being in 
fluid communication with the outlet port of said main 
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5,299,539 
METHOD FOR CONTROLLING ROTATIONAL SPEED 
OF AN INTERNAL COMBUSTION ENGINE 
Kazumasa Kurihara, Higashimatsuyama, Japan, assignor to 
Zexel Corporation, Tokyo, Japan 
Filed Mar. 18, 1993, Ser. No. 35,391 
Claims priority, application Japan, Mar. 23, 1992, 4-094876 
Int. Cl.5 FO2M 31/00 


US, Cl. 123—357 5 Claims 


1. A method for controlling a rotational speed of an internal 
combustion engine in which a target position of a fuel regulat- 
ing member for regulating a fuel quantity to be supplied to the 
engine is calculated in response to a given target engine speed 
and an actual engine speed of the internal combustion engine, 
said target position being necessary for making the actual 
engine speed equal to the target engine speed by a PI isochro- 
nous control, said method comprising: 
a first discriminating step for discriminating whether or not 
a difference is more than a prescribed value; 

an initial value determining step for determining an initial 
value of an integral term for the PI isochronous control on 
the basis of the difference between the target engine speed 
and the actual engine speed when it is discriminated that 
the difference between the target engine speed and the 
actual engine speed has changed by more than the pre- 
scribed value in response to said first discriminating step; 

a second discriminating step for discriminating whether or 

not the actual engine speed is made substantially equal to 
the target engine speed by the PI isochronous control 
carried out by the use of the initial value determined in 
said initial value determining step; and 

a step for changing a value of the integral term to a value 

substantially equal to a value of a no-load rack position of 
the fuel regulating member at which a fuel quantity neces- 
sary for maintaining the rotational speed of the engine 
with no-load at the target engine speed is supplied to the 
engine, when it is discriminated in said second discriminat- 
ing step that the actual engine speed is made substantially 
equal to the target engine speed. 


5,299,540 
ARRANGEMENT FOR A FUEL LINE IN AN INTERNAL 
COMBUSTION ENGINE 
Hakan Fransson, Bjérnlunda, and Peter Sperle, Nykvarn, both 
of Sweden, assignors to Saab Scania Aktiebolag, Sweden 
PCT No. PCT/SE92/00498, § 371 Date Feb. 22, 1993, § 102(e) 
Date Feb. 22, 1993, PCT Pub. No. WO93/01409, PCT Pub. 
Date Jan. 21, 1993 
PCT Filed Jul. 2, 1992, Ser. No. 975,551 
Claims priority, application Sweden, Jul. 2, 1991, 9102059-4 
Int. Cl.5 FO2M 55/02; FO2F 1/24 
U.S. Cl. 123—468 22 Claims 
1. An arrangement for supplying fuel to fuel injectors in a 
multiple cylinder internal combustion engine, the engine hav- 
ing a cylinder block, the cylinder block having a plurality of 
cylinder heads arrayed therealong, the cylinder block having 
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first and second opposite lateral sides at the opposite sides of 
the array of cylinder heads; each cylinder head having first and 
second lateral surfaces toward the respective one of the first 
and second lateral sides of the block, and having a transverse 
surface which is transverse to the longitudinal direction of the 
engine and to the lateral surfaces; 

a respective fuel injector for each of the cylinders, the fuel 
injector for each cylinder being in the cylinder head for 
that cylinder; the cylinder head for each injector having a 
space therein for housing the respective injectors; 

the fuel supply arrangement comprising: 

a respective set of fuel passages in at least one cylinder head 
for serving each fuel injector, all of the fuel passages of the 


set extending from the first lateral surface of the cylinder 
head to the injector in the cylinder head; 

at least one of the fuel passages in the cylinder head being 
comprised of a first and a second interconnecting passage 
section; 

the first passage section opening on and extending between 
the transverse surface of the cylinder head and the space 
within the cylinder head for housing the injector; the first 
passage section being sealed at its opening on the trans- 
verse surface of the cylinder head; 

the second passage section intersecting the first passage 
section at an angle, and the second passage section extend- 
ing to the first lateral surface of the cylinder head. 


5,299,541 
HIGH-PRESSURE FUEL INJECTION TUBE FOR DIESEL 
ENGINE 
Isao Yamaguchi, Mishima, and Yasushi Sakamoto, Tagata, both 
of Japan, assignors to Usui Kokusai Sangyo Kaisha Ltd., 
Japan 
Filed Apr. 16, 1993, Ser. No. 48,770 
Claims priority, application Japan, Apr. 17, 1992, 4-124196 
Int. Cl.5 FO2M 55/02; F16L 11/12 
10 Claims 


1. A high-pressure fuel injection tube for a diesel engine, 
comprising: a tube body having opposed end portions and 
connecting heads at the two end portions; fastening nuts assem- 
bled on said connecting heads; a pair of separate outer tubes 
fitted on the outer circumference of said tube body, said outer 
tubes having oppositely directed outer end portions and op- 
posed facing inner end portions spaced from each other to 
define a gap between the opposed inner end portions said outer 
tubes being moveable in the axial direction; seal ring members 
so fitted on the outer circumferences of said outer tubes in the 
vicinity of the outer end portions of said outer tubes as to 
engage with said fastening nuts respectively; and a relatively 
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short joint cylinder fitted on the outer circumferences of said 
outer tubes across the inner end portions of said outer tubes, 
wherein the improvement comprises a seal ring member 
fitted between at least one fitted end portion of said joint 
cylinder and the outer circumference of the correspond- 
ing one of said outer tubes. 


5,299,542 
FUEL DISTRIBUTOR 

Udo Hafner, Ludwigsburg, Fed. Rep. of Germany, assignor to 

Robert Bosch GmbH, Stuttgart, Fed. Rep. of Germany 
PCT No. PCT/DE92/00619, § 371 Date Apr. 14, 1993, § 102(e) 

Date Apr. 14, 1993, PCT Pub. No. WO93/04276, PCT Pub. 

Date Mar. 4, 1993 

PCT Filed Jul. 29, 1992, Ser. No. 39,192 

Claims priority, application Fed. Rep. of Germany, Aug. 24, 

1991, 4128086 
Int. Cl.5 FO2M 55/02, 61/14, 69/46 


USS. Cl. 123—470 15 Claims 


1. A fuel distributor of fuel injection systems of internal 
combustion engines for a fuel supply of at least two fuel injec- 
tion valves, having a number of stepped valve acceptance 
features corresponding to the number of fuel injection valves, 
each valve acceptance feature having a valve acceptance open- 
ing which is in connection with a flow passage of a fuel supply 
passage via at least one fuel supply opening provided in each 
valve acceptance feature and into which valve acceptance 
openings fuel injection valves are insertable in such a way that 
the valve acceptance features at least partially surround the 
fuel injection valves, fuel flowing through a flow cross-section 
(16) flows around each valve acceptance feature (4) on all sides 
in a section penetrating the fuel supply passage (2) and at least 
one fuel supply opening (28) of each valve acceptance feature 
(4) is arranged on a side of the valve acceptance feature (4) at 
right angles to the flow direction or facing away from the flow 
direction. 


5,299,543 
IGNITION DEVICE FOR AN INTERNAL COMBUSTION 
ENGINE 
Masaaki Taruya, and Mitsuru Koiwa, both of Himeji, Japan, 
assignors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, 
Japan 
Filed May 5, 1992, Ser. No. 878,690 
Claims priority, application Japan, May 8, 1991, 3-102295 
Int. Cl.5 FO2P 17/00 
USS. Cl. 123—479 4 Claims 

1. An ignition device for a multi-cylinder internal combus- 

tion engine, comprising: 

a current source; 

a plurality of integrally assembled ignition device units each 
including an ignition coil coupled to said current source 
and a power transistor for turning on and off a current 
flowing from said current source and through a primary 
coil of said ignition coil, wherein each of said ignition coils 
is coupled to said current source via a common current 
supply line; and 

a single ignition detector circuit, inserted in said common 
current supply line between said current source and said 
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ignition coils for detecting malfunctions in said ignition 
coils by detecting said current flowing through each of 
said ignition coils from said current source, said ignition 


detector circuit identifying a malfunction by generating an 
ignition confirmation signal when a detected current ex- 
ceeds a predetermined level. 


5,299,544 
EVAPORATIVE FUEL-PURGING CONTROL SYSTEM 
FOR INTERNAL COMBUSTION ENGINES 

Masakazu Kitamoto; Fumio Hosoda; Hideo Moriwaki; Kojire 

Tsutsumi; Teruo Wakashiro; Toshikastu Takanohashi, and 

Hiroshi Kitagawa, all of Wako, Japan, assignors to Honda 

Giken Kogyo Kabushiki Kaisha, Tokyo, Japan 

Filed Jun. 16, 1992, Ser. No. 899,686 

Claims priority, application Japan, Jun. 17, 1991, 3-171761; 

Dec. 9, 1991, 3-324755; May 26, 1992, 4-158645 
Int. Cl.5 FO2M 33/02 


USS. Cl. 123—520 26 Claims 





FUEL INJECTION 
VALVE 








1. In an evaporative fuel-purging control system for an 
internal combustion engine having a fuel tank, and an intake 
passage, said evaporative fuel-purging control system includ- 
ing a canister for adsorbing evaporative fuel generated from 
said fuel tank, a purging passage connecting between said 
canister and said intake passage for purging a gaseous mixture 
containing said evaporative fuel therethrough into said intake 
passage, at least one flowmeter arranged across said purging 
passage for outputting a detection parameter indicative of a 
flow rate of said gaseous mixture being purged through said 
purging passage, and a purge control valve arranged across 
said purging passage for controlling said flow rate of said 
gaseous mixture supplied to said intake passage, based on a 
control parameter indicative of a control amount for said purge 
control valve, 

the improvement comprising correcting means for correct- 

ing one of said detection parameter and said control pa- 
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rameter, based on a value of said one of said detection 
parameter and said control parameter assumed and stored 
when the other of said detection parameter and said con- 
trol parameter assumes a value corresponding to a state in 
which said flow rate of said gaseous mixture is equal to the 
minimum value. 


5,299,545 
EVAPORATIVE FUEL-PROCESSING SYSTEM FOR 
INTERNAL COMBUSTION ENGINES 

Shigetaka Kuroda; Kazutomo Sawamura; Masayoshi Yamanaka; 

Hiroshi Maruyama; Masataka Chikamatsu; Shoichi Nemoto, 

and Takeshi Suzuki, all of Wako, Japan, assignors to Honda 

Giken Kogyo Kabushiki Kaisha, Tokyo, Japan 

Filed Sep. 10, 1992, Ser. No. 942,875 

Claims priority, application Japan, Sep. 13, 1991, 3-262857; 
Dec. 27, 1991, 3-360629; Dec. 27, 1991, 3-360630; Jan. 10, 1992, 
4-021711 

Int. Cl.5 FO2M 33/02 


U.S. Cl. 123—520 22 Claims 























1. An evaporative fuel-processing system for an internal 
combustion engine having an intake system, including an evap- 
orative emission control system having a fuel tank, a canister 
containing an adsorbent, said canister having an air inlet port 
communicatable with the atmosphere, an evaporative fuel- 
guiding passage extending between said canister and said fuel 
tank, a first control valve arranged across said evaporative 
fuel-guiding passage, an evaporative fuel-purging passage 
extending between said canister and said intake system, and a 
second control valve arranged across said evaporative fuel- 
purging passage, 
said evaporative fuel-processing system having an abnormal- 
ity-determining system which comprises: 

pressure-detecting means for detecting pressure within said 
evaporative emission control system; 

negatively-pressurizing means for negatively pressurizing 
said evaporative emission control system; and 

abnormality-determining means for determining abnormal- 
ity of said evaporative emission control system based on 
the pressure within said fuel tank detected after said evap- 
orative emission control system has been negatively pres- 
surized by said negatively-pressurizing means. 
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5,299,546 
AIR-FUEL RATIO CONTROL APPARATUS OF 
INTERNAL COMBUSTION ENGINE 

Tatsunori Kato, Nagoya; Katsuhiko Kodama, Toyota; Masahiko 

Tajima, Takahama, and Junya Morikawa, Kasugai, all of 

Japan, assignors to Nippondenso, Co., Ltd., Kariya, Japan 

Filed Apr. 27, 1993, Ser. No. 52,926 

Claims priority, application Japan, Apr. 28, 1992, 4-109592; 

Nov. 10, 1992, 4-299925 
Int. Cl.5 FO2M 33/02 


U.S. Cl. 123—520 10 Claims 


THROTTLE OPENING SIGNAL 

ENGINE SPEED SIGNAL 

INTAKE PRESSURE SIGNAL 

COOLING WATER TEMPERATURE SIGNAL 


1. An air-fuel ratio control apparatus of an internal combus- 
tion engine for storing evaporated fuel generated in a fuel tank 
in a canister and blowing off the evaporated fuel stored in the 
canister to an intake side of the internal combustion engine 
through a blow-off passage together with air, comprising: 

air-fuel ratio detecting means for detecting an air-fuel ratio 
of said internal combustion engine; 

air-fuel ratio feedback control means for making feedback 
control of the air-fuel ratio of the air-fuel mixture supplied 
to the internal combustion engine in accordance with the 
air-fuel ratio detected by the air-fuel ratio detecting 
means; 

a flow rate control valve for changing a purge rate of air 
containing the evaporated fuel blown off to the intake side 
of said internal combustion engine from said canister 
through said blow-off passage; 

purge rate control means for controlling the purge rate by 
said flow rate control valve in accordance with the state 
of the engine; 

learning value storage means for storing air-fuel learning 
values; 

learning value renewal means for renewing said air-fuel ratio 
learning values based on the air-fuel ratio feedback value 
by said feedback control means; 

concentration detecting means for detecting the concentra- 
tion of said evaporated fuel; 

purge reacting fuel quantity correcting means for correcting 
the fuel quantity so that the air-fuel ratio shows a predeter- 
mined value in accordance with the evaporated fuel con- 
centration detected by said concentration detecting means 
and the purge rate by said purge rate control means; and 

learning inhibiting means for inhibiting renewal of said 
learning values once purge is started by said flow rate 
control valve until a predetermined period has elapsed. 


5,299,547 
INTAKE AIR FLOW INCREASING DEVICE FOR 
COMBUSTION ENGINE 
Sandou Michimasa, 2-2682-5, Hishi-Machi, Kiryu-Shi Gunma- 
Ken 376, Japan 
Filed Apr. 15, 1992, Ser. No. 868,944 
Int. Cl.5 FO2B 33/00 
U.S. Cl, 123—559.1 9 Claims 
1. An intake air flow increasing device for a combustion 
engine, comprising: 
a main compressed air conducting path linked to a com- 
pressed air discharge opening of a compressed air tank via 
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a main control valve wherein said main control valve is 
opened and closed according to operation of a speed 
change mechanism; 
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5,299,549 
METHOD OF CONTROLLING THE FUEL-AIR RATIO 
OF AN INTERNAL COMBUSTION ENGINE 


an auxiliary compressed air conducting path linked to said Oskar Schatz, Waldpromenade 16, D-8035 Gauting, Fed. Rep. of 


compressed air discharge opening via an auxiliary control 
valve wherein said auxiliary control valve operates inde- 
pendently of opening and closing operations of said main 
control valve; 


a pressure regulator means for adjusting pressure of com- 
pressed air being provided in said main compressed air 
conducting path and said auxiliary compressed air con- 
ducting path; and 

air exhausting body connected to a discharge side of each 
said compressed air conducting path and being provided 
forward of an intake air opening connected to an air 
cleaner, and said air exhausting body having air exhaust 
nozzles facing said intake air opening. 


5,299,548 
CARBURETOR WITH LAGGING BYPASS AIR VALVE 
Jeffery Beall, Blacksburg, Va., assignor to The Center for Inno- 
vative Technology, Herndon, Va. 
Filed Dec. 18, 1992, Ser. No. 992,592 
Int. C15 FO2M 9/08 
U.S. Cl. 123—586 


1. An emission reduction device for a small gasoline engine, 

comprising: 

a bypass air inlet positioned to provide air to lean a fuel/air 
mixture prior to combustion; 

a valve positioned in said bypass air inlet to control the 
quantity of said air passing through said bypass air inlet; 
and 

damping means, connected to said valve, for damping re- 
sponse of said valve with respect to an engine load condi- 
tion, said damping means causing said valve to gradually 
open in response to an increased engine load condition and 
to gradually close in response to a decreased engine load, 
wherein said damping means links said valve and a throttle 
valve position in an intake manifold, said throttle valve 
opening and closing according to said engine load condi- 
tion. 


USS. Cl. 123—672 


Germany 
Filed Dec. 15, 1992, Ser. No. 990,902 
Claims priority, application Fed. Rep. of Germany, Dec. 16, 


1991, 4141481 


Int. Cl.5 FO2D 41/06, 41/14 
2 Claims 


1. A method of controlling air-fuel ratio in an internal com- 


bustion engine comprising: 


providing an internal combustion engine including a com- 
bustion chamber with a piston, intake means enabling fuel 
and air to enter into said combustion chamber and exhaust 
means for enabling exit of exhaust gases, valve means for 
controlling air-fuel into said piston in said intake means; 

preheating said combustion chamber to a desired tempera- 
ture; 

injecting a desired amount of an air-fuel ratio mixture into 
said combustion chamber, said air-fuel ratio mixture in- 
jected in two partial streams by opening and closing said 
valve means the amount of fuel may vary from zero to a 
desired amount; 

controlling the amount of the air-fuel ratio mixture entering 
into said combustion chamber; and 

sensing the exhaust gases for enabling adjustment of said 
air-fuel ratio entering said combustion chamber. 


5,299,550 
DETECTING DEVICE AND METHOD OF AN 
ABNORMALITY IN AN AIR-FUEL RATIO CONTROL 
SYSTEM 

Norikazu Inoue, Tokyo, Japan, assignor to Fuji Jukogyo Kabu- 

shiki Kaisha, Tokyo, Japan 

Filed Feb. 18, 1993, Ser. No. 19,311 
Claims priority, application Japan, Mar. 30, 1992, 4-074215 
Int. Cl.5 FO2M 7/00, 51/00 

U.S. Cl. 123—674 4 Claims 

1. A device for detecting an abnormality in an air-fuel con- 
trol system mounted on an engine having, an intake air mea- 
surement system mounted in an intake pipe for measuring an 
amount of induced air into said engine, a fuel injection system 
for injecting a fuel into a cylinder, an air-fuel ratio sensor 
inserted in an exhaust pipe for detecting an air-fuel ratio near a 
catalyst, various sensors for detecting an engine operating 
condition and for generating an engine operating condition 
signal, and control means responsive to said engine operation 
signal for controlling said engine with data stored in a memory 
by a learning control, an improvement of the device which 
comprises: 

judging means responsive to said engine operating condition 

signal for deciding whether said various sensors operate 
normally and for generating a normal signal if each output 
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of said various sensors is in each predetermined normal 
range; 

deciding means responsive to said normal signal for judging 
whether said engine operating condition is satisfied with 
every condition for diagnosis and for producing a diagno- 
sis signal; 

determining means responsive to said diagnosis signal for 
judging whether said engine is controlled in a closed-loop 
operation and for outputting a closed-loop signal; 

learning control means responsive to said closed-loop signal 
for comparing a number of grids being renewed said data 
in said memory with a predetermined number and for 
generating a number signal when said number is larger 
than said predetermined number; 











calculating means responsive to said a number signal for 
computing a difference between corrected values in said 
memory and for producing a difference signal; 

comparing means responsive to said difference signal for 
comparing said difference signal with a predetermined 
difference and for generating an abnormal signal if said 
difference signal is larger than said both predetermined 
difference; and 


warning means responsive to said abnormal signal for indi- 
cating an abnormality of said intake air measurement 
system and for storing said abnormality in a backup RAM 
in said memory so as to precisely and promptly identify 
said abnormality from that of deterioration of said sensors. 


5,299,551 
CARBURETOR KIT FOR IMPROVED AIR-FUEL 
MIXTURE 

Richard M. Tofel, 6221 North Cadena de Montanas, Tucson, 

Ariz. 85718, and Jon A. Petty, 2767-B W. Anklam, Tucson, 

Ariz. 85745 

Filed Feb. 10, 1993, Ser. No. 16,047 
Int. Cl.5 FO2D 41/14 


U.S, Cl. 123—701 14 Claims 


1. Apparatus for improving the emissions of internal-com- 
bustion engines having a radiator fan generating a first air 
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stream and a carburetor wherein an air-fuel mixture is pro- 
duced by drawing fuel from a fuel float chamber into a second 
air stream flowing through a venturi tube as a result of a vac- 
uum provided at an intake manifold, comprising: 

(a) first pneumatic passage means for connecting the float 
chamber of the carburetor and the first air stream, so that 
a positive pressure differential is available for application 
to the float chamber; 

(b) second pneumatic passage means for connecting the float 
chamber and intake manifold, so that a negative pressure 
differential is available for application to the float cham- 
ber; 

(c) valve means for controlling the flow rate through said 
second pneumatic passage means; 

(d) sensor means for measuring the oxygen content of the 
exhaust gases of the engine and for generating a signal 
corresponding to said oxygen content; and 

(e) electronic control means for actuating said valve means 
in response to the signal generated by said sensor means, 
such that the flow rate through said valve means is pro- 
gressively reduced as the oxygen content in the exhaust 
gases increases and is progressively increased as the oxy- 
gen content in the exhaust gas decreases. 


5,299,552 
METHOD AND APPARATUS FOR CUTTING CIRCULAR 
OPENING IN STRUCTURE 

Setsuo Kubo, Kyoto, Japan, assignor to Kabushiki Kaisha 

Dymosha, Kyoto, Japan 

Filed Jan. 8, 1993, Ser. No. 2,264 
Claims priority, application Japan, Jan. 16, 1992, 4-024386 
Int. Cl.5 B28D 1/08 

US. Cl. 125—21 


1. A method of cutting a circular opening in a structure 
comprising the steps of: 

forming through-holes in the structure to be cut on a circular 
cutting line and at the center of the circular cutting line; 

inserting a shaft through the center through-hole with oppo- 
site ends of shaft extending outwardly from upper and 
lower surfaces of the structures; 

securing support arms to both ends of the shaft with each of 
the support arms having a longitudinal axis extending 
radially from the longitudinal axis of said shaft; 

passing an endless wire saw through the through-hole on the 
cutting line and passing the endless wire saw around pul- 
leys mounted on the support arms, such that the rotational 
axis of each pulley is parallel to the longitudinal axis of the 
respective support arm; and 

driving the wire saw by a drive unit while rotating the 
support arms about the shaft. 
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5,299,553 
KETTLE GRILL AND ASH-CATCHER ASSEMBLY 
THEREFOR 
Michael Giebel; David Landis, both of Joplin; Tienchai Puang- 
nak, and Randy Love, both of Neosho, all of Mo., assignors to 
Sunbeam Corporation, Providence, R.1. 
Filed Dec. 1, 1992, Ser. No. 983,440 
Int. Cl.5 F24B 3/00 


USS. Cl. 126—25 R 9 Claims 


1. A barbecue grill assembly comprising a grill base for 
containing a heat source, a plurality of legs supporting the 
base, and a grilling surface positioned on the base above the 
heat source, an ash-catcher assembly comprising an ash- 
catcher pan positioned below an opening in the grill base, said 
opening being sized and positioned to allow ashes from said 
heat source to fall through said opening and into said ash- 
catcher pan, means for adjusting said ash-catcher pan in a 
vertical direction to vary the size of an opening formed be- 
tween said ash-catcher pan and said grill base, said ash catcher 
tray including a handle for moving said ash-catcher pan to a 
closed air draft positioned and an open air draft position with 
respect to the opening in said grill base. 


5,299,554 
BURNER FOR A MOTOR VEHICLE HEATER 

Fritz Mohring, Ostfildern, Fed. Rep. of Germany, assignor to J. 

Eberspacher, Esslingen, Fed. Rep. of Germany 
PCT No. PCT/DE90/00957, § 371 Date May 12, 1992, § 102(e) 

Date May 12, 1992, PCT Pub. No. WO91/10068, PCT Pub. 

Date Jul. 11, 1991 

PCT Filed Dec. 12, 1990, Ser. No. 849,440 

Claims priority, application Fed. Rep. of Germany, Dec. 22, 

1989, 3942647 
Int. Cl.5 F24H 3/02 


US, Cl. 126—110 D 9 Claims 
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1. A variable burner comprising: 

an air fan; 

motor means, connected to said air fan, and for driving said 
air fan; 

a substantially cylindrical housing surrounding said motor 
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means and having a center substantially aligned with a 
center of said motor means; 

a printed circuit board is positioned inside said substantially 
cylindrical housing and radially surrounding said motor 
means, said printed circuit board defines an air passage 
Opening; and 

an electrical resistor positioned downstream of said air pas- 
sage opening. 


5,299,555 
FRAME ELEMENT FOR FORMING A GRATE 
Jean-Claude Claes, Olne, Belgium, assignor to Abrasion Engi- 
neering Company Limited, Channel Islands, United Kingdom 
Filed Sep. 8, 1992, Ser. No. 940,940 
Claims priority, application Belgium, Sep. 9, 1991, 91115207.2 
Int. Cl.5 F23H 13/00 


US. Cl. 126—152 B 13 Claims 


1. A grate element for forming a grate, comprising a frame 
means having two spaced-apart and elongated side members 
which include opposing surfaces, several plate members ar- 
ranged one next to the other in a longitudinal direction of said 
side members, said plate members being supported on and 
extending transversely between said opposing surfaces of said 
side members, means defining a gas-venting slot between said 
plate members, and said plate members each being constructed 
as individual structural parts releasably connectable to said 
opposing surfaces of said side members. 


5,299,556 
SELF-HEATING CONTAINER 
Koki Ando, Tokyo, Japan, assignor to Nissin Shokuhin Kabu- 
shiki Kaisha, Japan 
Filed May 18, 1990, Ser. No. 525,464 
Claims priority, application Japan, May 25, 1989, 1-61019[U] 
Int. Cl.5 F243 1/00 


USS. Cl. 126—263 R 4 Claims 


1. A self-heating container comprising an outer casing (56) 
having a bottom wall (60), an inner casing (64) secured within 
sad outer casing and including a wall (12), an ignition agent 
(73) mounted in said inner casing (64) adjacent said wall (12), 
a heat-generating material (72) contained in said inner casing 
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adjacent said ignition agent (73), a vertical shaft (38) journalled 
within the inner casing and having a lower end extending out 
of said bottom wall of said outer casing, a sparking wheel (36) 
having an abrasive surface and secured to said vertical shaft 
adjacent said heat-generating material, and a flint (40) sup- 
ported by said wall of said inner casing and pressed against said 
abrasive surface to generate sparks when said wheel is caused 
to rotate, characterized by a horizontal shaft (82, 88) journalled 
to said outer casing and adapted to be rotated, and gear means 
(78, 80) for coupling said vertical shaft (38) and said horizontal 
shaft (82, 88). 


5,299,557 
OVEN ENCLOSURE AND VENTILATION SYSTEM 
Steven D. Braithwaite, Wichita; Jerome R. Henke, Rose Hill, 
both of Kans., and Pete Neitzel, Rothschild, Wis., assignors to 
Pizza Hut, Inc., Wichita, Kans. 
Filed Feb. 4, 1991, Ser. No. 650,815 
Int. Cl.5 F233 11/00; F24C 15/20 


USS. Cl. 126—299 R 37 Claims 


1. An enclosure and ventilation system for a conveyor oven, 
said oven having a front, and rear oven wall, and a first and 
second oven end wall; said oven having at least one oven entry 
opening for inserting food products onto a conveyor in one of 
said oven walls, and at least one oven exit opening for remov- 
ing food products from the conveyor in one of said oven walls; 
said enclosure system comprising: 
hood means for supplying intake air and exhausting heated 
air, said hood means extending over said conveyor oven; 

front enclosure and rear enclosure walls parallel to and 
spaced apart from the front and rear oven walls of the 
oven respectively; 

a first enclosure end wall parallel to and spaced apart from 

the first oven end wall; and 

a second enclosure end wall parallel to and spaced apart 

from the second oven end wall; 

an enclosure entry opening in at least one of said enclosure 

walls corresponding to each oven entry opening, each of 
said enclosure entry openings being formed of a plurality 
of panels which are spaced apart vertically; 

an enclosure exit opening in at least one of said enclosure 

walls corresponding to each oven exit opening; 

wherein the hood means, front enclosure wall, rear enclo- 

sure wall, first enclosure end wall, and second enclosure 
end wall are configured such that at least a portion of the 
intake air passes over the front oven wall, rear oven wall, 
first oven end wall, and second oven end wall before being 
exhausted by the hood means. 


5,299,558 
MODULAR FIREPLACE INSERT 
Lothar Binzer, 5721 124th Street, Surrey, British Columbia, 
Canada 
Filed Sep. 16, 1992, Ser. No. 945,530 
Int. Cl.5 F24C 3/00 
US. Cl. 126—512 16 Claims 


1. A fireplace insert for a fireplace cavity formed within a 
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building, the building further defining a venting passage that 
includes a flexible duct section, the fireplace insert comprising: 
an enclosure dimensioned to be insertable within the fire- 
place cavity filling substantially the entire cavity to define 
a combustion chamber for generating heat, the combus- 
tion chamber having a combustion chamber outlet; 
an adapter plate connected to an end of the flexible duct 
section for sealably connecting the duct section and the 
combustion chamber outlet; 


a fixed retaining flange adjacent the combustion chamber 
outlet to engage an edge of the adapter plate prior to 
insertion of the enclosure within the fireplace cavity; and 
slidable retaining flange extending outwardly from the 
enclosure and positioned to be accessible when the enclo- 
sure is in place in the fireplace cavity and moveable be- 
tween a released position and an engaged position in 
which the fixed and slidable retaining flanges co-operate 
to retain the adapter plate in position in the combustion 
chamber outlet. 


5,299,559 

ENDOSCOPE WITH OVERLOAD PROTECTIVE DEVICE 
Douglas M. Bruce, Santa Cruz; Thomas G. Cooper, Menlo Park, 

both of Calif.; James E. Phetteplace, Westfield, and Joseph F. 

Rosewarne, Turners Falls, both of Mass., assignors to Acuson 

Corporation, Mountain View, Calif. 

Filed Mar. 13, 1992, Ser. No. 850,933 
Int. Cl.5 A61B 1/00 

U.S. Cl. 128—4 


4. An overload protection device for use in an endoscope 
having a probe and means for articulating the probe, including 
a pair of wires connected to a rotatable operating member, and 
means for interconnecting a wire to the operating member to 
provide controlled resiliency that inhibits the application of 
excess tension in said wire, said overload protection device 
comprising: 

a cylinder adapted for connection to the operating member, 

a piston adapted for connection to the wire and slidably 
received within said cylinder, a spring engaged with said 
piston and resiliently biasing said piston into said cylinder, 
and a spring retainer capturing said spring within said 
cylinder and applying a preset biasing force to said piston. 
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5,299,560 
ENDOSCOPE IN WHICH A BEND REMAINING IN THE 
INSERTION PORTION UPON REMOVAL FROM 
STORAGE IS REDUCED 
Tsuruo Hatori, Tokyo, Japan, assignor to Olympus Optical Co., 
Ltd., Tokyo, Japan 
Filed Jun. 18, 1992, Ser. No. 900,991 
Int. Cl.5 A61B 1/00 
10 Claims 


1. An endoscope having an elastic insertion portion with an 
axis, comprising: 

an internal structural element extending along the axis of the 
insertion portion, the internal structural element being 
made of a non-viscoelastic material and having a flexibil- 
ity; and 

a sheath element covering the internal structural element, 
the sheath element being made of a viscoelastic material; 
and 

said sheath element having a flexibility higher than the flexi- 
bility of the internal structural element, thereby prevent- 
ing a remaining bend of the insertion portion. 


5,299,561 
SUCTION CONTROL APPARATUS FOR AN 
ENDOSCOPE 

Yosuke Yoshimoto, Tokyo, Japan, assignor to Olympus Optical 

Co., Ltd., Tokyo, Japan 

Filed Jul. 20, 1992, Ser. No. 916,913 
Claims priority, application Japan, Aug. 21, 1991, 3-209299 
Int. Cl.5 A61B 1/00 

U.S. Cl. 128—4 


1. An endoscope including a suction control unit for control- 
ling communication between a fluid channel leading to a suc- 
tion source and fluid channel extending in an insertion section, 
the insertion section being insertable into a cavity of an object, 
the endoscope comprising: 

the insertion section; 

a control section for operating the insertion section, the 
control section being adapted to be positioned outside of 
the object; 

a first fluid channel extending from the insertion section to 
the control section; 

a second fluid channel provided in the control section, the 
second fluid channel being connectable to the suction 
source; 

a control body provided at the control section, the control 
body having: 
an outer surface; 

a first hole having two end portions and an axis, with one 
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end portion being coupled in fluid communication with 
the first fluid channel; and 

at its other end portion, a first opening which is opened 
outwardly of the control body; and 

a second hole having two end portions and an axis, with one 
end portion being coupled to the second fluid channel; and 
at its other end portion, a second opening which is opened 

outwardly of the control body; 

and wherein the first and second openings are adjacent to 
each other at the outer surface of the control body; 

a cap member detachably mounted on the control section, 
the cap member covering the outer surface of the control 
body so that a given space is formed therebetween; 

control means for selectively placing the first and second 
holes in fluid communication with each other via said 
given space, the control means including a piston member 
inserted to be movable with a stroke-like motion in a given 
direction into the second hole to selectively open and 
close the second hole in cooperation with walls defining 
the second hole; 

the piston member having: 

a leak hole that is in fluid communication with an outer 
atmosphere; and 

wherein the leak hole extends substantially along the 
given direction of the stroke-like motion of the piston 
member into the second hole. 


5,299,562 
ENDOSCOPE HAVING A CONTROLLABLE DISTAL 
END PIECE 
Helmut Heckele, Knittlingen, and Rudolf Heimberger, Oberder- 
dingen, both of Fed. Rep. of Germany, assignors to Richard 
Wolf GmbH, Knittlingen, Fed. Rep. of Germany 
Filed Nov. 25, 1992, Ser. No. 981,576 
Claims priority, application Fed. Rep. of Germany, Jan. 18, 
1992, 4201280 
Int. Cl.5 A61B 1/06 
US. Cl. 128—4 


1. In an endoscope, an instrument shaft having a controllable 
distal end piece which is bendable relative to the instrument 
shaft, a guide tube fixed at both ends relative to the instrument 
shaft and at least one tension wire guided through said tube and 
being actuable proximally of the instrument shaft to bend the 
distal end piece, one side of the distal end piece being bendable 
about a larger radius of curvature than the opposite side of the 
distal end piece, the one side being adapted to act as a return 
spring and the opposite side being pliable to facilitate bending 
of the distal end piece, the distal end piece comprising a 
braided hose, ends of which are reinforced to provide respec- 
tive distal and proximal annular bodies, said one side of the 
distal end piece having a reinforcement means adapted to act as 
a return spring and to connect said annular bodies, said at least 
one tension wire being engaged with the distal annular body 
and the proximal annular body being fixed with respect to the 
instrument shaft. 


5,299,563 
METHOD OF USING A SURGICAL RETRACTOR 
Joseph Z. Seton, Trinity Pass, Pound Ridge, N.Y. 10518 
Filed Jul. 31, 1992, Ser. No. 922,832 
Int. Cl.5 A61B 17/02 

USS, Cl. 128—20 2 Claims 

1. A method of surgical repair at a shallow surgical site using 
a retractor device wherein the retractor device comprises a) a 
frame including first and second substantially parallel, spaced 
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strut bars, each having first and second ends, said first strut bar 
having a first rounded holding element attached thereto and 
said second strut bar having a second rounded holding element 
attached thereto, b) a first main bar disposed generally perpen- 
dicular to said first and second strut bars, and connected to said 
first ends of said first and second strut bars, said first main bar 
having a first hooked holding element being attached thereto 
at a position between said first and second strut bars, and c) a 
second main bar disposed generally parallel to said first main 
bar and generally perpendicular to said first and second strut 
bars, said second main bar being slidably attached to said first 
and second strut bars for movement toward and away from 
said first main bar, and having a second hooked holding ele- 
ment attached thereto at a position between said first and 
second strut bars, wherein the method comprises the steps of: 
forming a surgical incision at the shallow surgical site, the 
incision having a first end, a second end, a first side, and a 
second side; 
placing the first and second hooked holding elements into 


the incision in engagement with the first and second sides, 
respectively, of the incision; 

anchoring the first and second rounded holding elements in 
place against the first and second ends, respectively, of the 
incision; 

spreading open the incision to expose the surgical site by 
sliding the second main bar along the first and second strut 
bars in a direction away from the first main bar, thereby 
causing the first and second hooked holding elements to 
spread the first and second sides of the incision apart; 

performing the necessary surgical repair at the surgical site; 

incrementally reducing an opening of the incision while 
suturing the incision by gradually sliding the second main 
bar along the first and second strut bars and toward the 
first main bar so that the second hooked holding element 
gradually moves closer toward the first hooked holding 
element, until the first and second sides of the incision are 
adjacent to each other; and 

removing the retractor device and completing suturing of 
the incision. 


5,299,564 
EXPANDABLE DILATOR AND METHOD FOR 
INTRAOCULAR SURGERY 
Robert C. Sabatino, Newtown Square, Pa., assignor to Kabi 
Pharmacia Ophthalmics Inc., Monrovia, Calif. 
Filed Sep. 23, 1992, Ser. No. 949,702 
Int. Cl.5 A61B 17/02 
U.S. Cl. 128—20 6 Claims 
1. A device for dilating the pupillary space defined by the 
marginal edge of an iris in an eye during intraocular surgery, 
said device comprising: 
a hollow torus formed of fluid-impervious flexible resilient 
material and dimensioned to fit in said pupillary space, 
said torus having a corrugated or undulating wall con- 
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structed so that the diameter of said torus will increase in 
response to injection of fluid into said torus; 

injection means through which fluid may be injected into 
said torus, effecting said increase in diameter of said torus 
and consequent dilation of said pupillary space; and 


iris-engaging means including rib means provided on the 
outer side of said torus and shaped generally to receive 
said marginal edge of said iris, said rib means mating with 
said marginal edge and effecting said dilation of said pupil- 
lary space in response to injection of fluid into said hollow 
torus. 


5,299,565 
PORTABLE NEBULIZER APPARATUS 
James N. Brown, 513 Magnolia Dr., Tupelo, Miss. 38801 
Filed Oct. 19, 1992, Ser. No. 962,930 
Int. Cl.5 A62B 7/06; A61M 16/00; F16K 11/00; GOSD 11/02 
USS. Cl. 128—200,21 2 Claims 


1. A portable breathing apparatus, comprising, 

an air compressor, the air compressor having an air inlet and 
an air outlet, the air outlet having a flexible outlet conduit 
extending therefrom, and 

the air compressor including an electrical conduit directed 
therein for directing electrical energy into the air com- 
pressor, and 

an electrical plug arranged for reception within a vehicular 
cigarette lighter mounted to a free distal end of the electri- 
cal conduit, and 

the flexible outlet conduit directed into a reservoir container 
and directed therethrough, and the reservoir container 
having a container cap, with the first conduit directed into 
the reservoir cap through the container in pneumatic 
isolation relative to the reservoir container, and 

a second conduit extending from the first conduit from 
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within the container cap extending into the reservoir 
container, with the reservoir container having a container 
floor and the second conduit arranged in adjacency rela- 
tive to the container floor, and 
head member mounted to the container cap, the head 
member having an outlet nozzle, and a mixing chamber 
mounted within the head member in pneumatic communi- 
cation with the first conduit, with a fluid medicant ar- 
ranged for reception with the reservoir container for 
projection through the second conduit into communica- 
tion with the first conduit when compressed air is directed 
through the first conduit from the outlet conduit and the 
air compresor, and 

the outlet nozzle includes a flexible respirator conduit 
mounted to the outlet nozzle and a respirator mask 
mounted to the respirator conduit, and 

first control means directed into the second conduit for 
adjusting fluid flow through the second conduit from the 
reservoir container, wherein the first control means in- 
cludes a first control valve rod reciprocatably mounted 
into the second conduit, and the first control valve rod 
includes a first shank threadedly received within the con- 
tainer cap, and a first handle mounted to the first shank, 
wherein the first handle is positioned exteriorly of the 
container cap, whereupon rotation of the first handle 
effects reciprocation of the first control valve rod relative 
to the first conduit, and 

a third conduit directed into the head member into commu- 
nication with the mixing chamber, and the third conduit 
including a third conduit nipple projecting exteriorly of 
the head member, and an oxygen canister, and an oxygen 
canister hose in pneumatic communication between the 
oxygen canister and the third conduit in surrounding 
relationship relative to the nipple. 


5,299,566 
METHOD OF ADMINISTERING PHOSPHOLIPID 
DISPERSIONS 
Craig W. Davis, and Rodney G. Snyder, both of Greenville, N.C., 
assignors to Burroughs Wellcome Co., Research Triangle 
Park, N.C. and The Wellcome Foundation LTD, London, 
United Kingdom . 
Filed Sep. 18, 1992, Ser. No. 948,144 
Claims priority, application United Kingdom, Sep. 19, 1991, 
912000 
Int. Cl.5 A61K 37/02; A61M 11/00 


USS. Cl. 128—200.24 36 Claims 
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1. A method of administering a surfactant dispersion to the 
lungs of a patient in need of such treatment, comprising: 

providing a dispersion comprised of a phospholipid dis- 
persed in an aqueous carrier; wherein said phospholipid is 
dipalmitoylphosphatidyicholine (DPPC); and wherein 
said DPPC is included in an amount from about 10 to 90 
milligrams per milliliter of aqueous carrier; then 

heating the dispersion to a temperature between about 25° C. 
and 90° C.; then 

nebulizing the dispersion to respirable surfactant particles; 
and then 
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delivering the respirable surfactant particles to the lungs of a 
patient. 


5,299,567 
MINIMAL ELASTANCE, CLOSED-CIRCUIT 
UNDERWATER BREATHING APPARATUS 
Donald D. Joye, Exton, Pa., and Neal A. Carlson, Germantown, 
Ma., assignors to The United States of America as represented 
by The Secretary of the Navy, Washington, D.C. 
Filed Sep. 29, 1992, Ser. No. 953,155 
Int. Cl.5 A61M 16/00; A62B 7/04 
U.S. Cl. 128—204.28 


7. In an underwater breathing apparatus (UBA) of the type 
adapted to recirculate breathing gas to a diver, absorb CQo, 
add make-up oxygen and provide capacitance through a 
breathing bag, a method of substantially eliminating elastic 
component of impedance by (a) adapting said breathing bag to 
change volume without substantial vertical component and (b) 
maintaining said breathing bag in a horizontal position regard- 
less of the orientation of the diver. 


5,299,568 
METHOD FOR CONTROLLING MIXING AND 
DELIVERY OF RESPIRATORY GAS 
Lester Forare, San Diego; Paul Fennema, Fallbrook, and Roger 
Gagne, Carlsbad, all of Calif., assignors to Puritan-Bennett 
Corporation, Carlsbad, Calif. 

Continuation of Ser. No. 793,242, Nov. 12, 1991, abandoned, 
which is a continuation of Ser. No. 370,018, Jun. 22, 1989, 
abandoned. This application Jan. 11, 1993, Ser. No. 2,690 

Int. Cl.5 A62B 9/02; GO5B 1/00 


U.S, Cl. 128—205.11 4 Claims 


1. A method for delivering respiratory gas to a patient from 
a respirator providing a rigid, fixed wall pressure containment 
vessel having first and second inlet ports, each of said inlet 
ports connecting the vessel in fluid communication with first 
and second separate sources of respective first and second 
component gases to be combined in said vessel in a desired 
ratio to form said respiratory gas, said respiratory gas in said 
vessel having an initial known ratio of said component gases; 
said respirator providing outlet means to connect the vessel in 
fluid communication with the patient; said respirator providing 
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sensor means to sense the pressure of said respiratory gas in the 
containment vessel; said respirator providing means to sequen- 
tially control the flow of said component gases through said 
inlet ports; and said respirator providing output flow control 
means to control the flow of said respiratory gas through said 
outlet means, the method further comprising the steps of: 

a) measuring the pressure of gas within said vessel following 
inhalation by the patient; 

b) determining pressure increase values for said first and 
second component gases in said vessel corresponding to 
the number of molecules of each said component gas 
required to fill said vessel with said desired ratio of said 
component gases to a desired fill pressure based upon the 
total pressure and said initial known ratio of component 
gases in said vessel; 

c) sequentially filling said vessel with said component gases 
to said corresponding pressure increase values while mea- 
suring pressure in said containment vessel, by introducing 
said first component gas into said vessel through said first 
inlet port while said second inlet port is closed, and said 
second component gas through said second inlet port 
while said first inlet is closed according to said pressure 
change values until said fill pressure of gas in said vessel is 
reached; 

d) measuring an actual pressure increase in said containment 
vessel for each said component gas introduced into said 
vessel; 

e) determining the ratio of said component gases in said 
containment vessel based upon said initial known ratio of 
component gases in said vessel, said total pressure and said 
actual pressure changes for each said component gas 
introduced into said vessel; 

f) withdrawing said respiratory gas from said vessel for a 
predetermined period of time according to a withdrawal 
flow command; 

g) measuring an outflow change in the pressure of gas in the 
vessel over time; 

(h) subtracting said measured outflow change in pressure 
from a desired pressure change to obtain a gas pressure 
change error in the amount of gas delivered in a gas deliv- 
ery; 

(i) integrating said gas pressure change error for each said 
delivery to determine an integral error in the amount of 
gas delivered; 

(j) setting said withdrawal flow command for the next with- 
drawal to said desired pressure change plus an amount 
proportional to the above integral error; 

(k) controlling said withdrawing of gas from said vessel in a 
predetermined manner responsive to changes in the pres- 
sure of gas sensed in said containment vessel; and 

(1) repeating steps h)-j) for a subsequent delivery of a vol- 
ume of gas. 


5,299,569 
TREATMENT OF NEUROPSYCHIATRIC DISORDERS 
BY NERVE STIMULATION 
Joachim F. Wernicke, League City; Reese S. Terry, Jr., Hous- 
ton, both of Tex., and Jacob Zabara, Philadelphia, Pa., assign- 
ors to Cyberonics, Inc., Webster, Tex. 
Filed May 3, 1991, Ser. No. 695,420 
Int. Cl.5 AGIN 1/18 
US, Cl. 607—45 _ 19 Claims 
1. A method of treating patients with neuopsychiatric disor- 
ders, which includes 
selecting a patient suffering form a neuropsychiatric disor- 
der, 
determining the type of neuropsychiatric disorder exhibited 
by the patient, and 
selectively applying a predetermined electrical stimulus to 
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the patient’s vagus nerve for modulating the electrical 
activity thereof in a manner to alleviate the symptoms of 


the neuropsychiatric disorder exhibited by the patient 
being treated. 


5,299,570 
SYSTEM FOR MEASURING THE SATURATION OF AT 
LEAST ONE GAS, PARTICULARLY THE OXYGEN 
SATURATION OF BLOOD 

Rudolf A. Hatschek, Fribourg, Switzerland, assignor to AVL 

Medical Instruments AG, Schaffhausen, Switzerland 

Filed Aug. 12, 1992, Ser. No. 928,120 

Claims priority, application Switzerland, Aug. 12, 1991, 

2372/91-6 
Int. Cl.5 A61B 5/00 


USS. Cl. 128—633 20 Claims 
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1. A system for measuring a saturation of at least one gas in 
blood present in a living body, comprising: light radiating 
means for generating light having various wavelengths; a 
sensor intended to rest on the body, the sensor having a light 
radiating zone where the light having various wavelengths is 
emitted from the sensor into the body, and light receiving 
zones located at various distances from the light radiating 
zone; light receiving means for detecting the intensity of light 
which is scattered back by the body and which reaches each 
light receiving zone; and circuit means, connected to the light 
receiving means, for detecting the at least one gas saturation 
from light intensities detected for the various wavelengths, the 
circuit means including selection and evaluation means for 
selecting one evaluation zone among the light receiving zones 
on the basis of a predetermined criterion, and for evaluating 
light reaching the light receiving means only in the selected 
evaluation zone in order to detect the at least one gas satura- 
tion. 
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5,299,571 
APPARATUS AND METHOD FOR IMPLANTATION OF 
SENSORS 
John J. Mastrototaro, Indianapolis, Ind., assignor to Eli Lilly 
and Company, Indianapolis, Ind. 
Filed Jan. 22, 1993, Ser. No. 8,611 
Int. Cl.5 A61B 5/00 


USS. Cl. 128—634 21 Claims 


1. An apparatus for implantation of a sensor beneath the skin 

surface which comprises: 

a housing; 

a dual-lumen tube having a proximal end attached to said 
housing and having a distal end projecting from said 
housing, said tube, including the distal end, defining a first 
lumen and a second lumen; 

a needle received within the first lumen of said tube, said 
needle including a proximal end and a pointed distal end 
extending outwardly of the distal end of said tube; and 

a sensor received within the second lumen of said tube, said 
sensor including a sensing element positioned within the 
second lumen adjacent the distal end of said tube and 
outside of said housing, said sensor further including 
means for communicating information sensed by the sens- 
ing element to a location spaced from the sensing element, 

whereby implantation of said sensor is accomplished by 
forcing said needle and said tube into a desired location 
beneath the skin surface, 


5,299,572 
BIOLOGICAL ELECTRODE ARRAY 

Yunquan Chen; Charles A. Laszlo, and Cecil Hershler, all of 

Vancouver, Canada, assignors to University of British Colum- 

bia, Vancouver, Canada 

Filed Oct. 30, 1992, Ser. No. 969,458 
Int. Cl.5 A61B 5/0492 

US. Cl. 128—639 


1. A biological electrode array for connecting electrode 
apparatuses to the skin surface of a living body having a shape, 
the electrode array comprising: 

an insulating mount having a central area with a center 

therein; 

a plurality of spaced-apart brush-tip electrodes extending 

from the central area of the mount, the electrodes extend- 
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ing outwardly further from the mount as their distance 
from the center increases; and 

a plurality of protrusions extending from the mount further 
than the electrodes, the protrusions being spaced-apart 
about the brush-tip electrodes so the electrodes and the 
protrusions form a concave-shaped depression to conform 
to the shape of the living body, and each of the protrusions 
having a larger are than the brush-tip electrodes, whereby 
the protrusions prevent the brush-tip electrodes from 
penetrating the skin too far. 


5,299,573 
TONOMETER 
Kazunobu Kobayashi, Yokohama, Japan, assignor to Canon 
Kabushiki Kaisha, Tokyo, Japan 
Filed Dec. 29, 1992, Ser. No. 998,052 
Claims priority, application Japan, Jan. 8, 1992, 4-020420 
Int. Cl.5 A61B 3/16 


USS. Cl. 128—645 7 Claims 


1. A tonometer comprising: 

a cylinder having a spray port at a position opposing an eye 
to be examined; 

a piston means for compressing a fluid in said cylinder, the 
fluid compressed by said piston means being sprayed on a 
cornea of the eye from the spray port; 

a deformation detection system means for detecting defor- 
mation of the cornea sprayed with the fluid from the spray 
port, an intraocular pressure of the eye being measured by 
using a detection result of said deformation detection 
system means; and 

a driving system means for driving said piston means and 
including a piston driving spring and a spring operation 
mechanism means for accumulating a force in said piston 
driving spring and releasing said piston driving spring 
which has accumulated the force upon driving of said 
piston means. 


5,299,574 
METHOD AND APPARATUS FOR SELECTIVE 
CORONARY ARTERIOGRAPHY 
P. Jeffery Bower, 199 Suave Rd., River Ridge, La. 70123 
Filed Aug. 29, 1986, Ser. No. 901,833 
Int. Cl.5 A61M 25/00 
USS. Cl. 128—658 12 Claims 
1. A catheter for selective coronary arteriography of a coro- 
nary artery, the catheter comprising: 
an elongated, tubular member having an interior channel 
therein extending the length of the catheter, the catheter 
having a shank and an end part; 
the end part being curved to provide a means for seating a 
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portion of said end part while resting against a wall of the 
aorta and for seating a portion of said end part in a coro- 


nary cusp while resting against the coronary cusp when 
the catheter is in place. 


5,299,575 
SHORT EXCHANGE GUIDING CATHETER APPARATUS 
AND METHOD 
James B. Sandridge, 2044 Eagle Nest, Lewisville, Tex. 75067 
Filed Jul. 23, 1992, Ser. No. 919,048 
Int. Cl.5 A61B 6/00 


USS. Cl, 128—658 10 Claims 


1. A short exchange guiding catheter, comprising: 

(a) a guide catheter hub, 

(b) an elongated guide catheter connected to the guide hub 
and forming a guide lumen therein for directing a guide 
wire extending from the hub through the guide lumen, 

(c) a hypotube running along the guide catheter substantially 
the length of the guide catheter and forming an inflation 
lumen, 

(d) an inflatable balloon within the guide lumen in communi- 
cation with the inflation lumen, and 

(e) inflation means in communication with the inflation 
lumen for inflating and deflating the balloon. 
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5,299,576 
ULTRASONIC SYNTHETIC APERTURE DIAGNOSTIC 
APPARATUS 
Akira Shiba, Kawasaki, Japan, assignor to Fujitsu Limited, 
Kawasaki, Japan 
Filed Nov. 18, 1992, Ser. No. 978,404 
Claims priority, application Japan, Nov. 29, 1991, 3-316679 
Int. Cl.5 A61B 8/00 


U.S. Cl. 128—660,07 10 Claims 


1. An ultrasonic synthetic aperture diagnostic apparatus, 
which detects information concerning an internal structure of 
an object to be examined by making each of a plurality of 
arranged transducers sequentially emits an ultrasonic puise 
signal into the object in turn, receiving each ultrasonic echo 
reflected by the internal structure of the object by the plurality 
of transducers in each ultrasonic scanning cycle, and obtaining 
information concerning the internal structure of the object on 
the basis of input signals provided by the plurality of transduc- 
ers, comprising: 

an input signal focusing means which forms a focused input 
picture of the entire area of a desired field of view within 
the object on the basis of the input signals provided by the 
transducers in each ultrasonic scanning cycle; 

a displacement measuring means which determines displace- 
ment vectors indicating the displacements of the picture 
elements between two focused input pictures obtained in 
two ultrasonic scanning cycles for a plurality of focused 
input pictures; 
displacement integrating means which determines inte- 
grated displacement vectors indicating the displacements 
of the picture elements of a focused input picture from 
those of a predetermined reference focused input picture 
by integrating displacement vectors of the corresponding 
picture elements in a plurality of focused input pictures; 
displacement correcting means which corrects the dis- 
placements of the picture elements of each focused input 
picture with reference to the corresponding picture ele- 
ments of the predetermined reference focused input pic- 
ture to obtain displacement-corrected focused input pic- 
tures; 
picture integrating means which obtains an integrated 
picture by integrating the displacement-corrected focused 
input pictures; and 

an integrated picture displaying means which displays the 
integrated picture. 
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5,299,577 
APPARATUS AND METHOD FOR IMAGE PROCESSING 
INCLUDING ONE-DIMENSIONAL CLEAN 
APPROXIMATION 
Fredrick B. Brown, Reno, Nev., and Nathan Cohen, Belmont, 
Mass., assignors to National Fertility Institute, Greenbrae, 
Calif. 

Continuation-in-part of Ser. No. 815,509, Jan. 2, 1992, which is 
a continuation-in-part of Ser. No. 508,131, Apr. 16, 1990, Pat. 
No. 5,111,823, which is a continuation-in-part of Ser. No. 
341,047, Apr. 20, 1989, abandoned. This application Dec. 21, 
1992, Ser. No. 993,684 
Int. Cl.5 A61B 8/00 


USS. Cl, 128—660.07 71 Claims 


1. An apparatus for the reduction of noise components from 
an echographic image frame formed from a plurality of adja- 
cent image signal rows each having a plurality of side-by-side 
image signals therein, said apparatus comprising: 

a plurality of scan line processor circuits each connected to 
said echographic imaging apparatus for receipt and paral- 
lel processing of a row of said image signals therefrom, 
each of said scan line processor circuits further being 
responsive to receipt of a row of said image signals to 
produce a row of noise-reduced image signals by decon- 
volving noise components from said image signals only 
along said row; and 

an image frame formation means connected to each of said 
scan line processor circuits for receipt of noise-reduced 
image signals therefrom and for arrangement of rows of 
said noise-reduced image signals in an image frame for 
display, said image frame formation means being formed 
for connection to an image display device. 


5,299,578 
ENDOSCOPIC PROBE 

Bart J. Rotteveel, Delft, Netherlands, and Pieter D. Brom- 

mersma, Hamburg, Fed. Rep. of Germany, assignors to B.V. 

Optische Industrie “De Oude Delft” , Delft, Netherlands 
PCT No. PCT/NL91/00143, § 371 Date Feb. 22, 1993, § 102(e) 

Date Feb. 22, 1993, PCT Pub. No. WO92/02180, PCT Pub. 

Date Feb. 20, 1992 

PCT Filed Jul. 31, 1991, Ser. No. 969,209 

Claims priority, application Netherlands, Aug. 2, 1990, 

9001755 
Int. Cl.5 A61B 8/12 


1. An endoscopic probe particularly suitable for use as a 
TEE probe, comprising a flexible tube having at one end a 
probe heat comprising an ultrasonic transducer means of the 
phased array type including a number of elongated transducer 
elements individually electrically controlled by cables con- 
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nected to said individual controlled transducer elements ex- 
tending through said flexible tube, said ultrasonic transducer 
means being mounted in an essentially cylindrical transducer 
housing placed in a cavity in said probe head and rotatable 
about a longitudinal axis of said probe head by drive means 
interacting with said transducer housing said elongated trans- 
ducer elements being connected by flexible conductors to said 
cables extending through said flexible tube, a convex acoustic 
lens is fixed on said ultrasonic transducer means with a periph- 
eral edge of said lens interacting in a sealing manner with an 
edge of said cavity in said probe head, said convex acoustic 
lens rotatable together with said ultrasonic transducer means 
relative to said probe head. 


5,299,579 
APPARATUS FOR EXAMINING A PATIENT’S 
PULMONARY FUNCTION 
Andras Gedeon, Taby, and Claes Mebius, Djursholm, both of 
Sweden, assignors to MINCO AB, Taby, Sweden 
PCT No. PCT/SE90/00770, § 371 Date May 26, 1992, § 102(e) 
Date May 26, 1992, PCT Pub. No. WO91/07912, PCT Pub. 
Date Jun. 13, 1991 
PCT Filed Nov. 23, 1990, Ser. No. 859,362 
Claims priority, application Sweden, Nov. 24, 1989, 8903964 
Int. Cl.5 A61B 5/08 


USS. Cl. 128—719 20 Claims 


CONTROL UNIT 


SIGNAL PROCESSING 
UNE 


1. Apparatus for examining and measuring the pulmonary 

function of a patient, comprising 

(a) a sealed reservoir (1) having an interior of variable vol- 
ume, 

(b) an inhalation conduit (3) and an exhalation conduit (2), 
which are connected with the reservoir (1) and include 
one-way valve means (5,6) permitting flow of gas through 
the inhalation conduit only in the direction from the reser- 
voir and permitting flow of gas through the exhalation 
conduit only in the direction toward the reservoir, 

(c) first connecting means (4) for connecting the inhalation 
conduit (3) and the exhalation conduit (2) with the respira- 
tory tract of a patient to be examined, such that the patient 
can inhale from the reservoir (1) through the inhalation 
conduit and exhale into the reservoir through the exhala- 
tion conduit, 

(d) carbon dioxide adsorbing means (19) for removing car- 
bon dioxide from a stream of gas flowing through the 
inhalation conduit (3), 

(e) monitoring means (17,18) for monitoring volumetric 
variations of the reservoir (1) resulting from the inhalation 
and exhalation of the patient and for determining the 
patient’s total ventilatory rate, 

characterized by 

means (24) for selectively switching the carbon dioxide 
absorbing means (19) into the inhalation conduit (3), 

concentration measuring means (25) for measuring the car- 
bon dioxide concentration of a gas mixture, 

second connecting means (26) for connecting the concentra- 
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tion measuring means (25) with the interior of the reser- ment to the outside thereof after the member has been inserted 
voir (1) and with the first connecting means (4), and a into the vagina and is engaged with the vagina walls thereby to 
computing unit (3) which is connected with the concen- 
tration measuring means (25) and with the monitoring 
means (17,18) and which comprises computing means for 
computing the pulmonary blood flow Q, of the patient 
essentially in accordance with the equation 


Pecor. X MV 
~ Se X (Paerco2r — Percor) 


4 
2, (4) 


wherein 

MV is the patient’s total ventilatory rate, 

Peco is the carbon dioxide concentration in the reservoir 
(1) at equilibrium, when the patient inhales from and 
exhales into the reservoir (10 with the carbon dioxide 
absorbing means (19) switched into the inhalation conduit 
(3), 

Pe:co2 is the carbon dioxide concentration of the gas exhaled 
by the patient at the end of an exhalation with the carbon 
dioxide absorbing means (19) switched into the inhalation 
conduit (3), 

P4stCo2 is the asymptotic value which the carbon dioxide 
concentration of the gas exhaled by the patient ap- 
proaches at the end of each exhalation when the patient 
inhales from and exhales into the reservoir (1) with the 
carbon dioxide absorbing means (19) disconnected from 
the inhalation conduit (3), and 

S, is a known constant. 


5,299,580 
GUIDEWIRE WITH SAFETY RIBBON WITH 

SUBSTANTIALLY AXIALLY SYMMETRIC FLEXIBILITY 
Robert E. Atkinson, New Brighton, and Peter T. Keith, Fridley, 

both of Minn., assignors to Scimed Life Systems, Inc., Maple 

Grove, Minn. 

Filed Oct. 9, 1992, Ser. No. 958,953 
Int. Cl.5 A61B 5/00 


US. Cl. 128—772 20 Claims 


1. An intravascular guidewire having a flexible distal portion 
comprising: 

a coil; and 

a flat ribbon extending through at least a portion of said coil 
and connected thereto; 

said flat ribbon having a twisted geometry such that a flat 
side of a first section of said flat ribbon is oriented orthog- 
onally to the flat side of a section of said flat ribbon longi- 
tudinally adjacent thereto. 


5,299,581 
INTRAVAGINAL DEVICE 

John T. Donnell, 7100 Pershing, St. Louis, Mo. 63130, and J. W. 

Brown, 6 Briarcliffe Dr., Collinsville, Ill. 62234 
Continuation of Ser. No. 548,575, Jul. 5, 1990, abandoned. This 

application Jun. 30, 1992, Ser. No. 908,443 
Int. Cl.5 A61F 6/06; A61M 25/00 

US. Cl. 128—830 27 Claims 

1. In an intravaginal device, a flexible member insertable into 
a vagina and formed of a thin, sheet-like material impervious to 
passage of vaginal fluid therethrough whereby to adapt itself 
to the shape of the vagina walls, means to cause the member to 
engage the walls of the vagina, means to conduct a medica- 
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apply the medicament to the vagina walls, and means to re- 
strict the escape of the excess fluids from the vagina. 


5,299,582 
SURGICAL ISOLATION APPARATUS 
William E. Potts, Tallahassee, Fla., assignor to Little Rapids 
Corporation, Green Bay, Wis. 
Filed Sep. 16, 1991, Ser. No. 760,754 
Int. Cl.5 A61B 19/12 


US. Cl. 128—846 45 Claims 


1. A surgical isolation apparatus providing substantially 
complete isolation of all operating fluids from the operating 
personnel, comprising: 

a. a liquid-impermeable work enclosure having sides, a top 
and a bottom, defining an interior working space; 
means for attaching said bottom of said work enclosure to 
the patient surrounding the area of the patient upon which 
the operation is to be performed; 

. means for supporting said top of said work enclosure 
above the area of the patient upon which the operation is 
to be performed; 

. a plurality of first sealable apertures in said sides of said 
work enclosure permitting access to said interior working 
space for the hands of the operating personnel, and 

. fully enclosed means for draining operating fluids from 
said bottom of said work enclosure. 


b. 
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5,299,583 
METHOD OF AND APPARATUS FOR SEPARATING 
FRAGMENTS OF TOBACCO RIBS FROM SHREDDED 
TOBACCO 

Manfred Lasch, Hamburg; Reinhard Liebe, Bornsen, and Klaus- 

Georg Hackmack, Hamburg, all of Fed. Rep. of Germany, 

assignors to Korber AG, Hamburg, Fed. Rep. of Germany 

Filed Dec. 18, 1992, Ser. No. 993,312 

Claims priority, application Fed. Rep. of Germany, Dec. 21, 

1991, 4142631 
Int. Cl.5 A24B 3/06 


US, Cl. 131—312 48 Claims 


1. A method of treating a mixture which is composed of a 
first fraction consisting primarily of fragments of tobacco ribs 
and a second fraction consisting primarily of shreds of tobacco 
ribs and tobacco leaf laminae and including coherent, clumped 
together and/or crimped shreds, comprising the steps of heat- 
ing the mixture, including contacting the mixture with steam, 
to thus at least substantially loosen and/or uncrimp the coher- 
ent, clumped together and/or crimped shreds; and thereupon 
separating the fractions from each other. 


5,299,584 
CLEANING DEVICE 

Takanori Miyazaki, and Sinitirou Izumi, both of Kumamoto, 

Japan, assignors to Tokyo Electron Limited, Tokyo and 

Tokyo Electron Saga Limited, Tosu, both of Japan 

Filed Apr. 23, 1992, Ser. No. 872,360 
Claims priority, application Japan, Apr. 23, 1991, 3-117819 
Int. Cl.5 BO8B 3/04 


USS. Cl. 134—56 R 9 Claims 





1. A cleaning device comprising: 

at least one cleaning tub storing a cleaning liquid; 

a chamber housing said cleaning tub; 

take-in/take-out means for taking an article to be cleaned 
in/out of the cleaning liquid in said cleaning tub; 

a shutter for shutting out the inside of said chamber from the 
outside thereof, said shutter opening at the time of con- 
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veying said article in/out of said chamber, thereby passing 
said article therethrough; 

clean air supplying means for supplying clean air in said 
chamber and forming downflow of the clean air around 
said cleaning tub; and 

exhausting means for sucking the clean air passing around 
said cleaning tub and exhausting it out of said chamber; 

the cleaning device further comprising means for increasing 
the speed of the downflow passing around the peripheral 
portion of an upper surface of said cleaning tub. 


5,299,585 
WASHING MACHINE INTEGRATED WITH A 
TRANSPORTING VEHICLE 


Erminio Dall’Oglio, Venegono Superiore, Italy, assignor to 


Wamash Hoonved Italia S.r.1., Varese, Italy 
Filed Mar. 17, 1993, Ser. No. 32,801 
Int. Cl.5 BOSB 3/10 


US. Cl. 134—105 











1. Washing machine integrated with a vehicle for transporta- 
tion thereby, comprising means defining at least one chamber 
in which objects to be washed are placed, said one chamber 
containing a plurality of nozzles for spraying water on the 
objects in said chamber, means for connecting said nozzles to 
different water sources at least one of which sources comprises 
a first water accumulation container connectable to an external 
water source to be filled thereby, the water in said first con- 
tainer being heated by heat exchanger means including a first 
element emitting heat produced by operation of an internal 
combustion engine used for effecting movement of the vehicle, 
said first heat emitting element comprising an exchanger ele- 
ment traversed by the engine combustion fumes, and charac- 
terized in that a washing tank partially filled with water is 
interposed in the path of said fumes between said engine and 
said exchanger element, whereby before passing into said 
exchanger element said fumes are passed through said washing 
tank. 


5,299,586 
DISHWASHER TUB BOTTOM WALL CONSTRUCTION 
Lawrence J. Jordan; Barry E. Tuller; Dennis L. Purtilo; Stephen 
D. Schober, all of Newton, Iowa, and Lawrence L. Quayle, 
Harpers Ferry, W. Va., assignors to Maytag Corporation, 
Newton, Iowa 
Continuation-in-part of Ser. No. 708,213, May 31, 1991, Pat. 
No. 5,118,254. This application Apr. 27, 1992, Ser. No. 874,753 
Claims priority, application Canada, Nov. 7, 1991, 2055110 
Int. Cl.5 BO8B 13/00 
US. Cl. 134—111 18 Claims 
1. An improvement in a dishwasher having a tub comprising 
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a bottom wall, a top wall, a front wall, a rear wall, and two 
sidewalls, said front wall having a door opening therein, a door 
being hinged to said tub for hinged movement from a closed 
position in covering relation over said front opening of said tub 
to an open position providing access to the interior of said tub 
through said front opening, pump means mounted to said 
bottom wall and having an inlet for taking washing fluid into 
said pump means, and spray means connected to said pump 
means for receiving washing fluid therefrom and for spraying 
said washing fluid into said tub to effect the washing of dishes 
within said tub, said bottom wall comprising a front edge, a 
rear edge, and two opposite side edges, said improvement 
comprising: 
said bottom wall being formed into a sump basin having an 
upper rim extending around the perimeter thereof, said 
upper rim having a rear portion spaced inwardly from said 
rear edge of said bottom wall, opposite side portions 


spaced inwardly from said opposite side edges of said 
bottom wall, and a front portion spaced inwardly from 
said front edge of said bottom wall; 

said upper rim of said sump basin forming two spaced apart 
leg portions of said basin, said leg portions extending 
forwardly into close proximity to said front wall of said 
tub; 

said pump means being mounted to said bottom wall within 
said sump basin with said inlet of said pump means posi- 
tioned to communicate with washing fluid within said 
sump basin; 

said bottom wall having front, rear, and opposite side mar- 
gins sloping from said upper rim upwardly and outwardly 
to join said front wall, said rear wall, and said opposite 
sidewalls respectively whereby washing fluid sprayed 
from said spray means will drain by gravity down said 
sloping front, rear, and opposite side margins of said bot- 
tom wall into said sump basin. 


5,299,587 
ROTATING AND RECIPROCATING IMMERSION 
CLEANING APPARATUS AND METHOD 
Frederick Randall, Montclair, and Albert J. Raven, III, Mor- 
ganville, both of N.J., assignors to Randall Manufacturing 
Company, Inc., Hillside, N.J. 
Filed Dec. 31, 1992, Ser. No. 999,013 
Int. Cl.5 BO8B 3/04 
USS. Cl. 134—111 19 Claims 

1. An apparatus for immersing at least one object in a fluid, 

comprising: 

a transportable pallet having at least one rotatable receptacle 
disposed therein, in which said at least one object can be 
retained; 

reservoir means capable of retaining a volume of fluid into 
which said transportable pallet can be completely im- 
mersed; 

reciprocating means for vertically reciprocating said trans- 
portable pallet within said reservoir means; and 

drive means, disposed on said reciprocating means for en- 
gaging and rotating said rotatable receptacle within said 
pallet, said drive means moving vertically with said recip- 
rocating means whereby said drive means can engage and 
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rotate said rotatable receptacle in said transportable pallet, 
while on said reciprocating means, regardless to the verti- 


cal position of said reciprocating means in said reservoir 
means. 


5,299,588 
FLOATABLE SUNSHADE ASSEMBLY 
Donna R. MacLeod, P.O. Box 1926, Wimberly, Tex. 78676 
Filed Jun. 17, 1992, Ser. No. 899,893 
Int. Cl.5 A45B 23/00 


US. Cl. 135—16 2 Claims 


1. A floatable sunshade assembly comprising in combination: 

a floatable sunshade assembly comprising in combination: 

a sunshade mounted on a pole, and 

a support member, said support member being floatable in 
water, said pole and said sunshade mounted thereon being 
carried by said support member in an upright manner, 

wherein said support member is styrofoam plastic, 

wherein said floatable support member is circular in shape 
and has a convex peripheral edge, said support member 
having an upper surface and a lower surface, said pole 
being fixed to said support member on said upper surface, 
and a central recess disposed in said lower surface having 
a diameter less than the diameter of said support member, 

wherein said sunshade pole has a hollow interior, said sup- 
port member further having a conduit extending between 
the periphery of said support member and the bottom of 
said pole, a water carrying hose coupled to said conduit at 
the periphery of said support member for supplying water 
under pressure to said hollow interior of said pole, 

further comprising at least one stringer extending radially 
outwardly from said support member, said stringer termi- 
nating in an outrigger having buoyancy characteristics 
whereby said stringer and said outrigger enhances the 
floatability of said support member, and 

wherein said water carrying hose extends through an open- 
ing provided in said at least one stringer. 
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5,299,589 supported by said first rod at a point intermediate it’s first 
ORTHOPEDIC CRUTCH WITH ADJUSTABLE HAND and second ends, 


GRIP a third concave rod having first and second ends spaced 
Leo Zatulovsky, Northridge, Calif., assignor to Guardian Prod- 
ucts, Inc., Simi Valley, Calif. 
Filed May 12, 1992, Ser. No. 881,531 
Int. Cl.5 A61H 3/02 
US. Cl. 135—68 





above said surface, said third rod contacting and being 
supported by said second rod at a point intermediate it’s 
ends, and a fabric cover supported by said first, second, 
and third rods. 


5,299,591 
DEVICE FOR CONTAINING LEAKS ABOVE 
i=} SUSPENDED CEILINGS 
(iy Harry P. Duncan, 74 Valleybrook Dr., Hendersonville, Tenn. 
—~ 37075 
1. An orthopedic crutch comprising: Filed Jan. 7, - 3, Ser. No. 1,283 
a pair of spaced apart, generally parallel vertical supports bet. CL PE, 3/00 4 
mgt U.S, Cl. 137—15 20 Claims 
rigidly attached to one another, an arm support attached aaa were : 
to the upper ends of said vertical supports and a vertically 1. A method of collecting and redirecting fluid collected 
adjustable hand grip fixable to said vertical supports; above = suspended ceiling structure having a grid for support- 
each of said vertical supports having a plurality of spaced ‘8 Temovable ceiling panels, comprising the steps of: 
apart detents along a longitudinal surface; selecting a receptacle means sized to be inserted an opening 
said hand grip comprising an annular sleeve surrounding in a suspended ceiling after a ceiling panel is removed 
each vertical support and a bracket extending between therefrom for collecting fluid, 
said vertical supports rigidly connecting said sleeves, said said receptacle means having a contiguous side wall portion, 
hand grip being adapted to engage and be supported by a well portion having a rim defined by said side wall 
said vertical supports; portion, a drain contained within said well portion, and a 
each of said sleeves having an aperture generally tangential flange means for supporting said receptacle in an operable 
to the vertical supports; position, 

a rotatable locking member with a detent engaging surface _ installing said receptacle means into operative engagement 
to firmly engage a detent in said vertical supports and with said grid structure of said suspended ceiling at a 
another surface which does not engage said detents dis- position enabling the fluid to enter said well portion of 
posed in said aperture and fixed to said sleeve; said receptacle means and exit said drain. 

means to rotate the locking member so that said hand grip 
may be vertically adjusted by rotatably disengaging and 
engaging said detents in said vertical supports to place said 
hand grip at an adjustable distance from said arm support. 5,299,592 

a HIGH PRESSURE RELIEF SYSTEM 
Wesley S. Swanson, Elk Grove Village, Ill., assignor to Eaton 


Corporation, Cleveland, Ohio 
SUN SHADE STRUCTURE Filed Jan. 8, 1993, Ser. No. 2,436 


Linden K. Deibert, 22316 Caminito Arroyo Seco, Laguna Hills, Int. Cl.5 F16K 17/168, 31/365, 31/40 
Calif. 92653, and Reginald P. Whittingham, 2291 Silktree, ys (1, 137—59 


4 Claims 
Tustin, Calif. 92680 . we 
* : ll 1 bl : 
Filed Oct. 2, 1991, Ser. No. 771,060 1. An electrically operated valve assembly comprising 


(a) body means including means defining a valving chamber 
5 
US. Cl. 135—104 aa SA pees 5/00 4 Claims with an inlet and an outlet, and valve means movable 


1. A sun shade structure for covering a surface having a first Weta —— . a : ees _ - 08 te 
axis and a second axis which bisects the first axis, said shade a ae Se Se ere eee 
comprising: nection of said inlet to a source of fluid under pressure; 

a first planar, concave rod having first and second ends on _() said means defining a valving chamber including a hol- 

said first axis and an apogee substantially midway between low guide member with an armature movably disposed in 
said ends, the plane of said concave rod extending at an said hollow guide member and operable to effect said 
acute angle with said surface, movement of said valve means upon magnetomotive ener- 

a second planar, concave rod having first and second ends gization; an ne 

with said first end contacting said surface on said second _(c) pressure relief valve means provided in said hollow guide 
axis and said second end being spaced above said second member and located distal said above means and operable 
axis on said surface, said second rod contacting and being to discharge fluid therefrom at pressures in excess of a 
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predetermined level or value substantially greater than the 
normal pressures of said supply and, 


(d) electromagnetically operated means for effecting move- 
ment of said valve means. 


5,299,593 
MIXER VALVE FOR HOT AND COLD WATER 
INCORPORATING A PRESSURE BALANCER 
Giordano Ottelli, Lumezzane S.S., Italy, assignor to SOL S.p.A., 


Brescia, Italy 
Filed Jul. 31, 1992, Ser. No. 922,811 
Int. Cl.5 F16K 11/065 


US. Cl. 137—100 9 Claims 


1. A mixer valve comprising: 

a body; 

a fixed plate rigidly mounted in said body, said fixed plate 
defining first and second inlet holes and defining an outlet 
hole; 

a movable plate mounted in said body and having means for 
moving with respect to said fixed plate, said movable plate 
defining a mixing chamber in communication with said 
outlet hole and movable into communication with said 
first and second inlet holes; and 

a base integrally connected to said body and on a side of said 
fixed plate substantially opposite said movable plate, said 
base including a rise integrally formed with said base and 
defining a slot means for receiving and containing a bal- 
ancer, said rise defining inlet passages leading to said slot 
means and also defining outlet passages leading from said 
slot means to said fixed plate. 
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5,299,594 
LIQUID FLOW RATE DETECTOR 
John J. Lord, Springfield; Wesley J. Bachman, Auburn, both of 
Il., and David M. Beams, Fort Atkinson, Wis., assignors to 
C.A.P., Inc., Benson, Minn. 
Filed Aug. 27, 1992, Ser. No. 937,215 
Int. Cl.5 GOS5D 11/13 


USS. Cl. 137—101.19 12 Claims 


| 


1. A liquid flow rate detector adapted for detecting whether 
a rate of flow for liquid within a conduit is above or below a 
generally predetermined liquid flow rate, and for developing 
different control signals in response to detecting flow rates 
above and below said generally predetermined liquid flow rate, 
said detector comprising: 
first and second thermally conductive liquid contact mem- 
bers; 
means adapted for supporting said liquid contact members 
for contact with the liquid within the conduit; and 
electric circuitry including: 
ambient liquid temperature sensing means coupled to said 
first liquid contact member for detecting the ambient 
temperature of liquid with which the first liquid contact 
member is in contact; 
temperature sensing means for detecting the temperature 
at a portion of said second liquid contact member; 
heating means including an electric heater in said second 
liquid contact member for supplying a limited amount 
of heat in an attempt to heat said portion of said second 
liquid contact member to a threshold temperature at 
least a predetermined number of degrees above the 
ambient temperature determined by said ambient liquid 
temperature sensing means; and 
first and second signal generating means for generating a 
first control signal when the temperature of said portion 
of said second liquid contact member is at least at said 
threshold temperature to detect a liquid flow rate below 
the predetermined liquid flow rate at which the liquid is 
not capable of cooling said portion of said second liquid 
contact member below said threshold temperature, and 
for generating a second signal when the temperature of 
said portion of said second liquid contact member is 
maintained below said threshold temperature to detect a 
liquid flow rate above the predetermined liquid flow 
rate at which the flowing liquid is capable of cooling 
said portion of said second liquid contact member 
below said threshold temperature. 


mm 
CA 


5,299,595 
TWO-WAY DRAINING VALVE FOR COFFEE MAKING 
MACHINES 
Vaidemar M. Ribeiro, Matoshinhos, Portugal, assignor to Briel 
- Industria de Electrodomesticos, S.A., Portugal 
Filed Jun. 16, 1993, Ser. No. 77,030 
Claims priority, application Portugal, Dec. 9, 1992, 8668 
Int. Cl.5 F16K 15/04 
U.S. Cl. 137—107 10 Claims 
1. A two-way draining valve for coffee making machines, 
comprising 
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(a) an L-shaped housing containing a chamber, an inlet 
opening for delivering water to said chamber from a 
pump, an outlet bore arranged in an upper leg of said 
housing for delivering water from said chamber to a boiler 
inlet, and a draining bore arranged in a lower leg of said 
housing and communicating with said chamber; and 


(b) a spherical valve ball arranged within said chamber, said 
valve ball being movable with respect to said draining 
bore in response to changes in pressure within said cham- 
ber to enable excess steam from the boiler, water from the 
pump, and air to exit said chamber via said draining bore, 
thereby tc control the pressure within the boiler and 
prevent dripping of the coffee making machine. 


5,299,596 
SEWER CHIMNEY SYSTEM 
Nicholas D’Alessandro, 1183 Washington St., Canton, Mass. 
02021 
Filed Aug. 17, 1993, Ser. No. 107,955 
Int. Cl.5 F16L 5/00 


US. Cl. 137—363 12 Claims 


1. A sewer chimney system for stabilizing and protecting a 
chimney pipe interconnecting a service pipe and a main sewer 
line, comprising: : 

a base for bridging a main sewer line, said base having a hole 
for accommodating the chimney pipe rising from the main 
sewer line; 

a hollow casing vertically mounted on said base and having 
a lower open end aligned with said hole in said base for 
receiving the chimney pipe and having an upper open end 
for receiving fill about the chimney pipe; said casing in- 
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cluding a lateral hole for receiving a service pipe for 
interconnection with said chimney pipe; and 

means for attaching said hollow casing to said base for secur- 
ing it during filling of the casing and during backfilling 
around the casing. 


5,299,597 
VALVE OPERATING HANDLE 
Edward S. Fort, Clitheroe, and Alan G. Smithson, Wetheral, 
both of England, assignors to Fort Vale Engineering Limited, 
England 
Filed Sep. 3, 1991, Ser. No. 754,506 
Claims priority, application United Kingdom, Aug. 31, 1991, 
9019076 
Int. Cl.5 F16K 35/02, 35/06 
US. Cl. 137—385 
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1. A handle assembly for operating a valve of the type hav- 
ing a valve body and a pivotally mounted actuating spindle 
extending from said valve body along a first pivotal axis, the 
handle assembly comprising: 

mounting means to secure said assembly to said spindle; 

a handle portion connected to said mounting means; 

a locking member with a locking portion, the locking mem- 
ber being disposed entirely under at least a portion of the 
handle portion adjacent to said spindle and pivotally 
mounted on said handle portion about a second pivotal 
axis, positioned at an angle to said first pivotal axis, spring 
means mounted to said handle portion engaging and bias- 
sing said locking member into a locked position with said 
spindle and said valve body; and 

means for pivoting said locking member between a first, 
locked position in which, said locking portion is engaged 
with an associated locking portion of said valve body, and 
a second, unlocked position in which said locking portion 
is displaced from said associated locking portion of said 
valve body to enable said spindle to be rotated by said 
handle portion, said locking member and said handle 
portion each being provided with an aperture, said aper- 
ture in said locking member being positioned under said 
handle portion and aligned with said handle portion aper- 
ture when said locking portion is engaged with said associ- 
ated portion and configured to receive securing means. 


5,299,598 
CHECK VALVE 
Anthony J. Quartana, III, New Orleans, and Ray A. Guccione, 

Sr., Marrero, both of La., assignors to Cross Pump Interna- 

tional, Belle Chasse, La. 

Filed Jul. 2, 1992, Ser. No. 909,986 
Int. Cl.5 F16K 15/02 
U.S. Cl. 137—540 

1. A check valve, comprising: 

a housing having a central fluid flow passageway extending 
therethrough, said housing having an interior wall which 
is provided with a plurality of longitudinal grooves ex- 
tending in a substantially parallel relationship to a central 
longitudinal axis of the housing; 

a valve member movable in a limited manner inside the 
housing between a position sealing fluid communication 
through the central passageway and a position permitting 


28 Claims 
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a fluid flow through the central passageway, said valve 
member comprising a tapered stem, the exterior surface of 
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channel and through said second inlet of said valve hous- 
ing in fluid communication with ambient air while placing 


said second flow path in fluid communication through the 
second outlet of said valve housing with ambient air to 
vent substantially all of said positive pressure air from said 
air blower means to ambient air and said valve member in 
another position placing said second flow path in fluid 
communication through said passageway with said pri- 
mary flow channel and through said second outlet of said 
valve housing in fluid communication with ambient air 
while placing said first flow path in fluid communication 
through said second inlet to said valve housing with ambi- 
ent air to draw ambient air through said second inlet in 
said valve housing into said air blower means through said 
first flow path. 


G 
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which defines a conically-shaped groove adapted for 
receiving a sealing means therein. 5,299,600 
ANALOG PROPORTIONAL PRESSURE CONTROL 
THREE-WAY VALVE 
Felix Aronovich, Buffalo Grove, Ill., assignor to Sterling Hy- 


draulics, Inc., Schaumburg, Ill. 


5,299,599 
VALVING ARRANGEMENT FOR A NEGATIVE 
PRESSURE VENTILATOR Filed Sep. 14, 1992, Ser. No. 944,417 
Robert B. Farmer, Boulder, and John T. Shackelford, Long- Int. Cl. F15B 13/044 
mont, both of Colo., assignors to Lifecare International, Inc., U.S. Cl. 137—625.65 
Lafayette, Colo. 
Filed Sep. 17, 1992, Ser. No. 946,897 
Int. Cl.5 F16K 11/085; A61H 31/02 
U.S. Cl. 137—625.22 


15 Claims 


39 Claims 
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1. A proportional solenoid operated fluid pressure control 

valve comprising: 

an elongate cylindrical valve housing having an axial 
through bore defining an interior chamber, one end of said 
chamber comprising an end port opening, a plurality of 
axially space side port openings defining an inlet and an 
outlet, and an axial opposite end comprising a sleeve end 
receivable in a solenoid, in use; 

a valve member movable in said chamber at the port end for 
selectively controlling fluid flow through said interior 
chamber between said end port opening and said outlet in 
a neutral position or between said inlet and said outlet in a 


THIRD VALVE POSITION 


1. A valving arrangement primarily intended for use with an 
air blower means to selectively draw air through and drive air 
through a primary flow channel, said valving arrangement 
including: 


air blower means having a main body with an inlet and outlet 
and means for moving air through said main body from 
said inlet to said outlet, said air at said inlet being at a 
negative pressure less than ambient air pressure and said 
air at said outlet being at a positive pressure greater than 
ambient air pressure, 

a primary flow channel, and 

valve means operably positioned between said air blower 
means and said primary flow channel, said valve means 
having a valve housing with at least first and second 
separate inlets, at least first and second separate outlets, 
and at least one passageway in fluid communication with 
said primary flow channel, 

said valving arrangement further including a first flow path 
for said negative pressure air extending between said first 
outlet of said valving housing and the inlet of said air 
blower means, a second flow path for said positive pres- 
sure air extending between the outlet of said air blower 
means and the first inlet of said valve housing, said second 
outlet of said valve housing and said second inlet of said 
valve housing being respectively in fluid communication 
with ambient air, and 

said valve means further including a single, one-piece valve 
member and means for moving said single valve member 
between at least two positions, said valve member in one 
position placing said first flow path in fluid communica- 
tion through said passageway with said primary flow 


regulated position; 

a solenoid plunger movable in said interior chamber at the 
sleeve end operatively associated with the valve member 
for positioning the valve member; and 

pressure dividing means for dividing regulated pressure 
between the outlet and the end port opening in the regu- 
lated position of the valve member to create an intermedi- 
ate pressure to balance a force from the solenoid. 


5,299,601 
GAS FLOW DIVERTER 
William F. Koch, Auburn, Me., assignor to Wahico Engineered 
Products, Inc., Lewiston, Me. 
Filed Jun. 29, 1993, Ser. No. 84,892 
Int. Cl.5 F16K 1/00 
US. Cl. 137—875 9 Claims 
1. A gas flow diverter for directing gas flow through duct- 
work at a junction between a first passageway and a diverging 
passageway, comprising 
a housing, defining a first port through which gas flows to 
the first passageway, a second port through which gas 
flows to the diverging passageway, and a junction space 
between said first and second ports, 
a diverter blade, rotatably mounted in the housing to pivot 
through the junction space, 
a turning vane assembly, rotatably mounted in the housing to 
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pivot through the junction space and into said diverging 
passageway, 

a drive shaft adapted for receiving torque from a drive 
mechanism, and 

a toggle assembly, comprising a turning vane toggle joint, 
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5,299,603 
METHOD OF WEAVING BELT MATERIAL ON A 
NEEDLE BELT LOOM 
Erich Reiter, Mutlangen, Fed. Rep. of Germany, assignor to 
Johann Berger, Alfdorf, Fed. Rep. of Germany 


fixedly mounted on the drive shaft and pivotally linked to PCT No. PCT/EP91/00439, § 371 Date Aug. 31, 1992, § 102(e) 


the turning vane assembly, and a diverter toggle joint, 
fixedly mounted on the drive shaft and pivotally linked to 

















the diverter blade, said toggle assembly adapted to trans- 


mit torque from the drive shaft to the diverter blade and 
the turning vane assembly so that the diverter blade and 
the turning vane assembly are rotated synchronously 
between a first position, in which the diverter blade closes 
the second port and the turning vane assembly is posi- 
tioned in the diverging passageway, and a second position, 
in which the diverter blade closes the first port and the 
turning vane assembly is positioned in the junction space. 


5,299,602 
TEXTILE MATERIAL FOR OUTER SHELL OF 
FIREFIGHTER GARMENT 

Claude Barbeau, 177A de Navarre, St-Lambert, Quebec, Canada 

J4S 1R5 , and Ross Cochran, 215 St-Laurent, Apt. 34, Mon- 

treal, Quebec, Canada H2Y 3T9 

Filed Mar. 12, 1993, Ser. No. 31,112 
Int. Cl.5 DO3D 15/12 

US. Cl. 139—420 A 
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1. A textile material to constitute an outer shell fabric for 
firefighter garments, said textile material consisting of a weave 
including warps and wefts, said warps comprising multifila- 
mentry aramid yarns, said wefts comprising alternate multifila- 
mentary aramid yarns and spun aramid yarns. 


Date Aug. 31, 1992, PCT Pub. No. WO91/14814, PCT Pub. 
Date Oct. 3, 1991 
PCT Filed Aug. 3, 1991, Ser. No. 927,664 
Claims priority, application Fed. Rep. of Germany, Aug. 23, 
1990, 4009455 
Int. Cl.5 DO3D 13/00, 35/00 


US. Cl. 139—431 5 Claims 
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1. A method of weaving belt material on a needle belt loom 
comprising a reed and sheds; further comprising two oppo- 
sitely moving weft needles supplying weft threads, character- 
ized by the following steps: 

beating up with the reed and changing over the sheds by 

forming a fully open main shed for both weft needles of 
warp threads of a center part of the belt material, the 
center part having two sides, the two sides having outer 
border positions; 

jointly weaving the center of the belt material by both weft 

needles; 

weaving by only one of the two weft needles two border 

portions on the two sides of the center part of the belt 
material, the border portions having an inner edge form- 
ing a partly open shed on both sides of the center part by 
border portion warp threads; 

* moving one of the weft needles for each weft insertion 
through the fully open shed and the two partly open 
sheds; 

moving the other weft needle through the fully open shed 

only, weaving only with the warp threads of the center 
part; 

weaving weft loops with the warp threads of a first border 

portion, forming first heads, 

securing the heads by forming a fist row of stitches arranged 

externally on the first border portion by an auxiliary 
thread; 

weaving weft loops with the center part warp threads, form- 

ing second heads; and 

securing the second heads by forming a second row of 

stitches formed by an auxiliary thread arranged at one of 
the outer borders of the center part and an inner edge of 
the adjacent second border portion. 
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5,299,604 
RESEALABLE, REFILLABLE CONTAINER SYSTEM 
Thomas W. Pierce, 3045 New Castle Dr., Marietta, Ga. 30064 
Filed Jun. 16, 1992, Ser. No. 899,491 
Int. Cl.5 B65B 1/04 


US. Cl. 141—18 1 Claim 


1. A refillable container system comprising: 
a refillable container including, at least, 

a container body including, at least, a first edge and a 
second edge and defining a hollow interior extending 
between said first edge and said second edge, 

a solid panel connected to said first edge of said container 
body, and 

a resealable closure apparatus connected to said second 
edge of said container body defining an access aperture 
communicating with the hollow interior of said con- 
tainer body, 

a dispenser means for refilling said refillable container, said 
dispenser means including at least, 

a case structure, 

a storage means located within said case structure for 
storing dispensable material, and 


a nozzle means connected to said storage means for deliv- 
ering dispensable material through the access aperture 
and into the hollow interior of said refillable container, 
and 

an alignment means for aligning said access aperture with 
said nozzle means including, at least, an alignment recess 
defined by said resealable closure apparatus. 


5,299,605 
VAPOUR RECOVERY SYSTEM FOR A FUEL FILLING 
INSTALLATION 

Giorgio Bergamini, and Ernesto Paris, both of Bari, Italy, as- 

signors to Nuovopignone-Industrie Meccaniche e Fonderia 

SpA, Florence, Italy 

Filed May 22, 1992, Ser. No. 888,560 

Claims priority, application Italy, May 24, 1991, MI91 A 

001440 
Int. Cl.5 B67D 5/04; B6S5B 3/18 

US. Cl. 141—59 10 Claims 

1. A vapor recovery system for recovering vapor from an 
air-vapor mixture for an automotive fuel filling installation 
having an underground fuel storage tank, comprising a deliv- 
ery gun for insertion into the filler pipe of the automotive fuel 
tank, a discharge pipe, an end of which extends to the bottom 
of the underground tank for returning the air-vapor mixture 
from the tank to the underground fuel storage tank, an electric 
motor-driven variable speed positive displacement pump hav- 
ing a pump speed adequate to draw in all of the vapor present 
at the filler pipe, a vent pipe for the underground tank having 
a large cross-section and interior baffles, and a closed tube 
connected to said discharge pipe end, said closed tube extend- 
ing along the bottom of the underground tank and said closed 
tube having a porosity for producing very small bubbles in 
order to recover vapor from the air-vapor mixture, said closed 
tube being connected to said discharge pipe end, said closed 
tube extending along the bottom of the underground tank and 
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having a porosity for generating very small bubbles, said 
closed tube having holes in its surface, very densely woven 











netting covering said closed tube and large-mesh fabric inter- 
posed between said closed tube and said netting. 


5,299,606 ; 
SYSTEM FOR HERMETICALLY DISPENSING AND 
DILUTING A CONCENTRATED CHEMICAL 
Earl H. Schrupp, 7611 36th Ave. North, New Hope, Minn. 55428 
Continuation of Ser. No. 529,921, May 29, 1990, abandoned. 
This application May 27, 1992, Ser. No. 892,690 
Int. Cl.5 B67C 9/00 


USS. Cl. 141—91 16 Claims 


1. An assembly for hermetically dispensing a concentrated 

chemical from a container to a dilution tank, comprising: 

a means for hermetically coupling a sealed opening in a 
container to an opening into a dilution tank, 

a means for unsealing the sealed opening in the container 
after the container has been hermetically coupled to the 
dilution tank, 

an extensible nozzle connected to the coupling means and 
having a spray head wherein the nozzle is operable for 
extending the spray head when pressurized fluid is sup- 
plied to the spray head into the container through said 
unsealed opening, 

a means for hermetically providing fluid flow from a source 
of a liquid solvent into the dilution tank, and 

a means for hermetically directing fluid flow from the sol- 
vent source into the container through the extensible 
nozzle for rinsing residual chemical from the container 
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which is then directed into the dilution tank through the 
unsealed opening in the container. 


5,299,608 
SEALED COUPLING FOR A FLUID CONTAINER 
Nick M. Bosyj, North Canton, Ohio, assignor to The Hoover 
Company, North Canton, Ohio 
Continuation of Ser. No. 851,318, Mar. 16, 1992, abandoned. 


5,299,607 
GASOLINE NOZZLE WITH RETROFITTED 

EMERGENCY SHUT-OFF VALVE 

Anthony T. Monticup, Jr., 3 Martin Ct., Clifton Park, N.Y. 
12065 
Filed Nov. 25, 1992, Ser. No. 981,213 
Int. Cl.5 B67D 5/373; F16K 17/14, 13/04 

US. Cl. 141—208 
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1. In an existing fuel dispensing nozzle device having an 
existing handle assembly with a distally located coupling por- 
tion and an existing nozzle assembly with a proximally located 
coupling portion complementary to said distally located cou- 
pling portion of said handle assembly and normally coupled 
thereto, the improvement comprising an emergency shut-off 
valve retrofitted and interposed between said existing handle 
assembly and said existing nozzle assembly and comprising: 

a) a valve housing having a proximal end and a distal end, 

said proximal end having a first coupling complementary 
to said handle assembly coupling portion and configured 
to be coupled thereto and said distal end having a second 


coupling complementary to said nozzle assembly coupling 1.5 ¢), 144—1 F 


portion and configured to be coupled thereto; 

b) said valve housing having a flow passageway there- 
through including a valve chamber having a valve seat, 
and a valve head resiliently biased by biasing means 
toward said valve seat in a direction of fluid flow; 

c) means for holding said valve head spaced from said seat 
against force of said biasing means so long as said nozzle 
assembly is coupled to said valve housing second cou- 
pling; 

d) means for retaining said nozzle assembly coupled to said 
valve housing, including a sleeve for overlying a portion 
of said valve housing and said nozzle assembly coupling 
portion, said retaining means including a region deigned 
to fail when force above a threshold is placed thereon; 

e) whereby, with said valve coupled between said existing 
handle assembly and existing nozzle assembly, when said 
force is placed on said region, said region fails causing said 
retaining means to release said nozzle assembly from said 


USS. Cl. 141—285 


This application Jun. 28, 1993, Ser. No. 84,354 
Int. Cl.5 B67C 9/00 
10 Claims 


1. A coupling arrangement comprising: 

a) a housing having a sealing surface, 

b) first and second ports in the sealing surface of the housing, 

c) a fluid container having a cylindrical neck with an open 
end, 

d) a cylindrical plug disposed in the open end of the neck of 
the container, an end wall of the plug having a central port 
aligned with the central axis of the plug and a radial port 
spaced from the central port a distance equal to the dis- 
tance between the first and second ports in the housing, 
the radial port also being disposed within an annular 
groove in the end wall, and 

e) means for engaging and advancing the container within 
the housing when the container is placed in the housing 
and rotated, such that the end wall of the plug rotates as it 
moves into an abutting relationship with the sealing sur- 
face where the first and second ports are aligned with the 
central port and annular groove in the plug, establishing 
paths for fluid communication between the housing and 
the container. 


5,299,609 
PRECISION ADJUSTABLE ROUTER FENCE 


Richard L. Wedler, 16,650 Pineridge Dr., Granada Hills, Calif. 


91344 
Filed Sep. 10, 1993, Ser. No. 118,604 
Int. Cl.5 B27C 5/10 


2 


1. A positioning device configured for locating and guiding 


valve housing, said holding means concurrently releasing an actual cutting tool for a portable machine tool such as a 
causing said biasing means to close said valve head against router with respect to a workpiece for the purpose of machin- 


said valve seat. ing said workpiece, comprising: 
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a main body having a substantially flat horizontal baseplate 
portion and an integral upwardly extending flange block; 

a lead screw having a first end rotatably engaged with the 
flange block; 

thrust means for constraining said lead screw axially relative 
to the flange block; 

a transverse yoke bar threadedly engaging said lead screw; 

a plurality of guide shafts, parallel to said lead screw, passing 
through corresponding apertures in said yoke bar in slid- 
ing engagement therewith; 

vernier adjustment clamping means for retaining vernier 
position adjustment settings of said lead screw relative to 
the flange block; 

coarse adjustment clamping means for retaining coarse posi- 
tion adjustment settings of said guide shafts relative to said 
yoke bar; and 

means for holding the machine tool, attached to each of said 
guide shafts. 


5,299,610 
PROCESS AND DEVICE FOR THE CONTINUOUS 
CHIPPING OF LONG TIMBERS 
Dominique Sentagnes, Bordeaux; Rony Callens, Merignac, both 
of France, and Karl Schaefer, Lechbruck am See, Fed. Rep. of 
Germany, assignors to Inter-Wood-Maschinen GmbH & Co. 
KG, Lechbruck am See, Fed. Rep. of Germany 
Filed Apr. 20, 1993, Ser. No. 49,406 
Claims priority, application Fed. Rep. of Germany, Jul. 29, 
1992, 4224970 
Int. Cl.5 B27B 1/00 
U.S. Cl. 144—370 


1. A process for the continuous chipping of timbers of differ- 
ent lengths and shapes, comprising the steps of: 

piling the timbers in essentially longitudinal alignment one 
on top of the other and side by side in an at least approxi- 
mately grain-parallel arrangement to form a long timber 
pack; 

advancing the long timber pack, in cycles, in the longitudi- 
nal direction; 

compressing the long timber pack with perpendicular com- 
pression forces on both sides of a sawing plane; 

cross-cutting after each advancement cycle by a pack length 
corresponding to an advancement distance and to a usable 
chipping length to form equal-length short timber packs; 

inserting at least one supporting element for supporting a 
leading end face of the long timber pack and a posterior 
end face of a just sawn-off short timber pack into the 
sawing plane;then 

conveying the long timber pack, together with the just 
sawn-off short timber pack and the supporting element 
enclosed between them, forward by one advancement 
cycle in the same direction; 

returning a second supporting element to an insertion area of 
the sawing plane; 
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supporting the short timber packs, at least on their under- 
sides and two end sides; 

conveying the short timber packs thus formed in continuous 
succession transversely to their grain alignment; and 

chipping the short timber packs parallel to the grain. 


5,299,611 
PROTECTIVE PUTTER COVERS 
Dominick Cirone, 1410 Brett Pl., Apt. #136, San Pedro, Calif. 
90732 
Filed Jan. 28, 1992, Ser. No. 826,977 
Int. Cl.5 A63B 57/00 
US. Cl. 150—160 


1. A cover for the head of a golf putter comprising a shaft 
and a head, said head having a striking face, said cover com- 
prising: 

a single piece of elongated, substantially elastic material 
having a preformed opening disposed completely through 
said material, said material being folded substantially 
across its middle to form a first edge and to define an 
upper material portion having the preformed opening and 
a lower material portion; and 

joining means for continuously joining said upper and lower 
material portions, said joining means extending from a 
first side of said first edge to an opposite side of said first 
edge to form a substantially elongated casing which is 
continuously closed along its sides for covering said putter 
head. 


5,299,612 
PNEUMATIC RADIAL TIRE WITH HIGH CORNERING 
AND STEERING STABILITY 
Kenji Saito; Akira Kajikawa, and Kazuo Asano, all of Kobe, 
Japan, assignors to Sumitomo Rubber Industries, Inc., Kobe, 
Japan 
Continuation-in-part of Ser. No. 598,390, Oct. 18, 1990, Pat. No. 
5,222,537. This application Nov. 27, 1992, Ser. No. 982,501 
Claims priority, application Japan, Oct. 19, 1989, 1-272460; 
Dec. 29, 1989, 1-341264 
Int. Cl.5 B60C 3/00, 3/04 


US. Cl. 152—209 R 2 Claims 








1. A pneumatic tire comprising a carcass in radial structure 
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extending from a tread part through side wall parts and folded 
at each edge around a bead core of a bead part, and a belt layer 
composed of more than two belt plies disposed radially outside 
said carcass, said belt layer having a pair of axial outer edges, 
each of said pair of axial outer edges being defined where the 
two widest belt plies overlap, wherein; 

a tread surface is formed along a specific curvature plane 
which includes a first arc with the curvature radius R1 
having a center on the tire’s equatorial plane and passing 
through the tire’s equatorial point, a second arc with the 
curvature radius R2 having a center on the tire’s equato- 
rial plane and intersecting with said first arc at an intersec- 
tion distance from the tire’s equatorial plane by 0.2 to 0.25 
times the tire width SW, and a third arc with the curva- 
ture radius R3 passing through a ground contact outer 
edge point of the ground contact surface in the axial direc- 
tion of a tire when a standard load is applied and a belt 
intermediate height point on the tread surface, 

said belt intermediate height point on the tread surface being 
defined as a point at which a tire axial direction line 
crosses the tread surface extending in parallel with the 
tire’s axis from a thickness center of one of said pair of 
axial outer edges; and 

the tread surface is provided with a pair of main circumfer- 
ential grooves, one of said main circumferential grooves 
extending on each side of the tire’s equatorial plane at said 
intersection of the first arc and the second arc in the tire 
circumferential direction for dividing the tread surface 
into a crown part and an outer shoulder part, each said 
main circumferential groove having a groove width of 
0.06 to 0.10 times the tire width SW, and with a plurality 
of narrow lateral grooves crossing the tire circumferential 
direction for dividing the crown part and the shoulder 
parts into a plurality of blocks, wherein 

the specific curvature plane has a curvature radius ratio 
R2/R3 in a range from 4 to 12, and a curvature radius 
ratio Ri/R2 in a range from 2.6 to 4.6 when the aspect 
ratio H/SW of the tire sectional height H to the tire width 
SW is 0.55 or less. 


5,299,613 
TIRE CHAIN CROSS MEMBER ASSEMBLIES AND TIRE 
CHAINS USING THE SAME 
Joseph D. Maresh, Dundee, Oreg., assignor to Burns Bros., Inc., 
Portland, Oreg. 
Filed Feb. 2, 1993, Ser. No. 12,471 
Int. Cl.5 B60C 27/06 


U.S. Cl. 152—221 13 Claims 


1. A cross member assembly for a tire chain, comprising a 
flexible cable having a double bushing at least at one end of the 
cable, the double bushing including an outer bushing located at 
a distal end of the cable and an inner bushing spaced inward 
longitudinally along the cable and joined to the outer bushing 
by a bridge, the outer bushing securely gripping the cable end 
therein, and the inner bushing embracing the cable without 
gripping the cable, and a connector adjacent to the end of the 
cable for connecting the cable to a side member of a tire chain, 
the connector including a plate having an opening therein 
through which the outer bushing is inserted, the plate having a 
bent-over tab extending from a body of the plate and trapping 
the inserted outer bushing between the tab and the plate body, 
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with the inner bushing located exteriorly of the opening and 
with the bridge located in the opening. 


5,299,614 
TIRE STEM ASSEMBLY 
Ching-Jong Lee, No. 24, Alley 46, Lane 32, Sec. 2, Charng Rong 
Road, Tainan, Taiwan 
Filed Mar. 19, 1993, Ser. No. 33,922 
Int. Cl.5 B60C 29/02 
U.S. Cl. 152—427 


1. An improved tire stem assembly comprising: 

a stem secured by a base thereof to an inner tube wherein a 
rubber packing piece, a protective packing sleeve, a 
washer and a securing nut-containing rubber packing 
piece are placed on top of said base in the order stated, 
said stem then being inserted through a hub. 


5,299,615 
SAFETY TIRE 
Hiroshi Ataka, Miki, Japan, assignor to Sumitomo Rubber 
Industries, Ltd., Kobe, Japan 
Filed Apr. 29, 1991, Ser. No. 692,552 
Claims priority, application Japan, May 7, 1990, 2-117935 
Int. Cl.5 B60C 3/00, 17/00 


USS. Cl. 152—454 2 Claims 














1. A run-flat tire comprising 

a tread portion having a tread and a pair of tread edges, 

a pair of axially spaced bead portions, each said bead portion 
having with a bead core therein, 

a pair of sidewall portions, one of said pair of sidewall por- 
tions extending between each of said tread edges and one 
of said bead portions, 

a carcass extending between said bead portions and turned 
up around the bead cores to be secured thereto, 

belt reinforcements including at least two plies of cords 
disposed radially outside the carcass and inside the tread, 

an inner sidewall disposed on an axially inner curved face of 
the carcass in each sidewall portion, 

said inner sidewall having an axially inner surface and being 
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tapered at its radially outer and inner edges to have a 
crescent cross-sectional shape, 

the total thickness of each said sidewall portion satisfying 
the following conditions: 


0.18Sx/H0.34 
y<x 
3005 (x+y)"/7S450 


wherein 
x=the total thickness (mm) measured along a straight line 
N1 drawn norma! to the carcass from the axially outer 
edge of the radially innermost belt ply, 
y=the total thickness (mm) measured at the maximum 
section width point at which the cross section width of 
the tire is maximum along an axial line N2 drawn 
through the maximum width point, 
H=the section height of the tire, 
said inner sidewall made of rubber consisting of 
100 parts by weight of a rubber compound 
40 to 60 parts by weight of carbon black whose particle 
diameter is 70 to 50 nano-meters, and 
3 to 8 parts by weight sulfur, 
wherein said rubber compound consists of 
50 to 80 parts by weight of polybutadiene which includes 
1,2-polybutadiene at not less than 75 weight % and whose 
crystallization is in a range from greater than 0% to 10%, 
and 20 to 50 parts by weight of at least one kind of rubber 
selected from polyisoprene rubber, styrene—butadiene 
rubber, cis 1, 4-polybutadiene rubber and halogenated 
butyl rubber. 


5,299,616 
SCREEN FOR USE WITH A VEHICLE WINDOW 
Steve J. Sholtz, 347 Laird, Mt. Morris, Mich. 48458 
Filed Jul. 21, 1993, Ser. No. 94,263 
Int. Cl.5 E06B 3/32 
US. Cl. 160—89 


1. A screen for use with a vehicle window, said vehicle 
window being pivoted from a closed position to an open posi- 
tion by an engaging arm mechanism, said screen comprising: 

a screen portion; 

a frame surrounding said screen portion, said frame being 
secured by securing means adjacent to and interiorly of 
said vehicle window; 

an aperture formed in said screen portion at a location in 
which said arm mechanism pivotally opens said window; 
and 

a flexible material secured to the screen to cover said aper- 
ture; 

wherein said flexible material is secured between said arm 
mechanism and said window and permits said arm mecha- 
nism to actuate said window to said open position while at 


the same time covering the open space defined by said 
aperture. 
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5,299,617 
BREAKAWAY ROLL-UP DOOR 
Clement F. Hying, Germantown, and Randy R. Schickert, 
Kewaskum, both of Wis., assignors to ASI Technologies, Inc., 
Milwaukee, Wis. 

Continuation-in-part of Ser. No. 646,532, Jan. 25, 1991, Pat. No. 
5,141,044. This application Aug. 24, 1992, Ser. No. 934,586 
Int. Cl.5 E06B 9/17 

U.S. Cl. 160—271 




















1. A tensioning mechanism for a roll-up door having a flexi- 
ble door panel that is rolled and unrolled from about a rotat- 
able drum, comprising: 

a sheave mounted to rotate with the drum; : 

a counterweight line anchored at one end and having its 
other end wound about the sheave in a spiral and in a 
direction opposite to the winding of the panel about the 
drum; 

a counterweight suspended from the counterweight line 
intermediate its ends; 

a tensioning line anchored at one end and attached to the 
bottom of the door panel at its other end; and 

a spring connected between the counterweight and the 
tensioning line intermediate its ends. 


5,299,618 
METHOD FOR RECOVERING FOUNDRY SAND BY 
ROASTING 
Pio Fumagalli, Via Umberto, 24 - 13030, Verrone, Italy 
PCT No. PCT/IT90/00096, § 371 Date May 28, 1992, § 102(e) 
Date May 28, 1992, PCT Pub. No. WO91/08068, PCT Pub. 
Date Jun. 13, 1991 
PCT Filed Nov.-23, 1990, Ser. No. 859,316 
Claims priority, application Italy, Nov. 28, 1989, 68050-A 
Int. Cl.5 B22C 5/00 
US. Cl. 164—5 9 Claims 
1. A method of recovering foundry sand by roasting a mass 
of spent foundry sand containing organic and carbon combusti- 
ble substances comprising the steps of: 
introducing said mass of spent foundry sand into a container; 
blowing a stream of a gas having an oxygen content greater 
than that of ambient air into said container at the bottom 
thereof in a manner causing the gas to permeate substan- 
tially uniformly through the entirety of said mass of spent 
foundry sand; 
creating a flame front at the top of said mass of spent foundry 
sand in the container by directing a live flame onto an 
upper surface of said mass; 
removing said live flame from the surface of the sand mass; 
and 
producing a gradual progressive motion of the flame front 
through portions of the sand mass as the combustible 
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substances present in the mass of spent foundry sand are 5,299,620 
consumed while continuing to blow said stream of gas METAL CASTING SURFACE MODIFICATION BY 
POWDER IMPREGNATION 
Gopal S. Revankar, Moline, and Daniel L. DeRoo, Colona, IIl., 
assignors to Deere & Company, Moline, Ill. 
Filed Jan. 21, 1992, Ser. No. 822,903 


Int. Cl.5 B22D 19/14 
US. Cl. 164—97 


1. A method for impregnating a metal product with a hard 

wear-resistant surface layer comprising: 

(a) providing a partially dense wear-resistant layer compris- 
ing a partially sintered sheet having a pattern including a 
plurality of pegs formed on a surface thereof; 

(b) attaching the wear-resistant layer to a mold surface; and 

(c) casting a metal melt so as to produce a metal product 
having a wear-resistant material surface layer. 


through the sand mass until complete combustion of the 
organic and carbon substances has taken place. 


5,299,619 
METHOD AND APPARATUS FOR MAKING 
INTERMETALLIC CASTINGS 
George D. Chandley, Amherst, N.H., and Merton C. Flemings, 
Cambridge, Mass., assignors to Hitchiner Manufacturing Co., 
Inc., Milford, N.H. 
Filed Dec. 30, 1992, Ser. No. 997,726 


5,299,621 
Int. Cl.5 B22D 18/06, 23/00, 27/04 


METHOD OF PRODUCING CERAMIC COMPOSITE 
BODIES 

Terry D. Claar, Newark; Gerhard H. Schiroky, Hockessin, both 
of Del.; Donald P. Ripa, North East, Md., and William B. 
Johnson, Newark, Del., assignors to Lanxide Technology 
Company, LP, Newark, Del. 

Continuation of Ser. No. 296,770, Jan. 13, 1989, abandoned. This 

application Sep. 19, 1991, Ser. No. 762,163 


Int. Cl.5 B22D 19/00 


21 Claims 


USS. Cl. 164—98 22 Claims 


1. A method of making an intermetallic casting, comprising 
the steps of: 


a) disposing a first charge comprising a solid first metal in a 
vessel, 


b) melting a second charge comprising a second metal that 


1. A method of producing a self-supporting body, compris- 
ing: 

contacting with a mold having raised edges at least one 

material in slurry form, such that said at least one material 


reacts exothermically with said first metal, 

c) introducing the molten charge comprising said second 
metal to said vessel so as to contact said charge of said first 
metal, 

d) heating the charges comprising said first and second 
metals in contact in said vessel to exothermically react 
said first and second metals and form a melt for casting 
whereby the exothermic reaction reduces the time re- 
quired to achieve said melt and the residence time of said 
melt in said vessel to reduce contamination of said melt by 
reaction with said vessel, and 

e) casting said melt from said vessel into a mold to form said 
casting upon solidification of said melt. 


contacts at least two of said edges, said at least one mate- 
rial comprising a material selected from the group consist- 
ing of boron carbide, a mixture of boron carbide and a 
carbon donor material, a mixture of boron carbide and a 
boron donor material, and a mixture of a boron donor 
material and a carbon donor material, said contacting 
comprising at least one process selected from the group 
consisting of sedimentation casting and slip casting to 
form a permeable preform; 


heating a parent metal in a substantially inert atmosphere to 


a temperature above its melting point to form a body of 
molten parent metal; 


communicating said body of molten parent metal with said 


preform; 
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maintaining said temperature for a time sufficient to permit 
infiltration of said molten parent metal into said preform 
and to permit reaction of said molten parent metal with at 
least a portion of said preform to form at least one boron- 
containing compound; 

maintaining sufficient contact of said preform with said mold 
during said infiltration so as to prevent seepage of said 
parent metal between said preform and said mold surface; 
and 

continuing said infiltration reaction for a time sufficient to 
produce said self-supporting body comprising at least one 
parent metal boron-containing compound. 


5,299,622 
SAND INJECTOR RETAINER INSERT 
Wendell Doolin, Rochester, Mich., assignor to Tooling & Equip- 
ment International, Inc., Livonia, Mich. 
Filed Dec. 4, 1992, Ser. No. 985,420 
Int. Cl.5 B22C 15/24 
US. Cl. 164—200 
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1. A retainer insert assembly adapted to be secured to a 
lower end of a blow tube unit, said blow tube unit having a 
hollow central portion adapted for communicating a source of 
shell sand to an associated mold under the application of pres- 
sure, said insert assembly comprising a restrictor having a 
central body including a passageway formed therein for com- 
municating said shell sand from said central portion and re- 
stricting means coupled to said restrictor to inhibit the commu- 
nication of said shell sand, including a downstream portion of 
said passageway being inclined along a direction have a com- 
ponent in a direction opposite to a direction of flow in said 
passageway. 


5,299,623 
MAGNESIUM DIE CASTING MACHINE 
Stephen Yaffe, Westmount; Pierre Lamy, Laval, and Maurice 

Doucet, deceased, late of St. Leonard, all of Canada by Gi- 

nette Lefevre, heiress , assignors to Techmire Ltee./Ltd., 

Quebec, Canada 

PCT No. PCT/CA91/00259, § 371 Date Feb. 19, 1993, § 102(e) 
Date Feb. 19, 1993, PCT Pub. No. WO92/04147, PCT Pub. 
Date Mar. 19, 1992 

PCT Filed Jul. 26, 1991, Ser. No. 969,250 
Claims priority, application Canada, Aug. 30, 1990, 2024327 
Int. Cl.5 B22D 17/04, 17/30 

US. Cl. 164—316 15 Claims 

1. Apparatus for producing metal die castings comprising: 

(a) a crucible (10) for containing molten casting metal; 

(b) means (62) mounting said crucible (10) on the base of a 
die casting machine for linear, reciprocal movement of 
said crucible (10) toward and away from said machine 
base; 
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(c) a metal injection pump assembly (48) mounted in said 
crucible (10): 
(i) characterized in that said metal injection assembly 
comprises a pump body (38) secured in said crucible, 
(ii) a pair of plunger units (50, 52) having their lower ends 
located in said pump body (38) and extending upwardly 
and outwardly of said body in a “V” configuration 
whereby the upper ends of said units (50, 52) are clear of 
the upper surface of said crucible (10), 

(iii) an injection barrel (44) in communication with the 
lower ends of said plunger units (50, 52) and extending 
angularly upwardly and outwardly from said pump 
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body (38) to terminate in an injection nozzle (46) lo- 
cated outside of said crucible (10), 

(iv) one of said plunger units (50) comprising an injection 
chamber (118) and an injection plunger (170) to provide 
injection pressure in said chamber (118) to inject molten 
metal from said chamber, through said barrel (44) into a 
mold and the other of said plunger units comprising a 
spool valve (52) to open and close passage from said 
chamber (118) into said injection barrel (44), 

(d) cover means (18) sealing the top of said crucible (10) 
from the atmosphere; and 

(e) furnace means (32) enclosing said crucible and incorpo- 
rating means (36) for heating the same. 


5,299,624 
FLUID ASSISTED CASTING APPARATUS 
Larry G. McKinney, Sr., Brownwood, Tex., assignor to Kohler 
Co., Kohler, Wis. 
Continuation of Ser. No. 926,248, Aug. 6, 1992, abandoned. This 
application May 27, 1993, Ser. No. 68,805 
Int. Cl.5 B22D 17/22, 29/00 


U.S. Cl. 164—344 14 Claims 


Ain: 
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1. An apparatus for casting and releasing a desired item, 
comprising: 
a female mold portion; 
a male mold portion for spaced positioning in said female 
mold portion along a given axis such that the desired item 
can be formed therebetween, one of said mold portions 
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being composed of a porous material and having essen- 
tially linear and elongated side walls extending along said 
given axis; and 

driving means operatively associated with said porous mold 
portion to force fluid into the porous mold portion and 
then against said formed desired item to assist in separat- 
ing said formed desired item from said porous mold por- 
tion, said driving means defined in part by a plurality of 
essentially linear channel members formed integrally in 
and as a portion of said porous mold portion, said channel 
members being essentially aligned with said given axis and 
essentially aligned with and adjacent the side walls as of 
said porous mold portion with said channel members 
extending from one end of the mold portion to essentially 
an opposing end and terminating in said mold portion and 
not at its lower peripheral surface, said channel members 
positioned sufficiently adjacent to the side walls to assist in 
release along the side walls by radial transverse diffusion 
of the fluid along the length of and from the channel mem- 
bers through the porous mold portion to a side wall of the 
formed desired item. 


5,299,625 
RISER SLEEVE WITH BREAKER CORE 
Masamitsu Miki, No. 1-25-15, Nakahara, Mitakashi, Tokyo, 
Japan 
Filed Oct. 2, 1992, Ser. No. 956,064 
Claims priority, application Japan, Oct. 3, 1991, 3-80602 
Int. Cl.5 B22C 9/00 


U.S. Cl. 164—359 10 Claims 


1. An apparatus, comprising: 

a riser sleeve having a vertical axis, a bottom with an outer 
diameter D4, a bottom opening having an inner diameter 
Dz, and a V shape, as viewed in a section taken along the 
vertical axis, that tapers toward said bottom opening; and 

a breaker core attached to said bottom of said riser sleeve, 
said breaker core having a central opening with an inner 
diameter D3 that is substantially the same as same inner 
diameter D2 of said bottom opening of said riser sleeve, 
and said breaker core having an outer diameter Ds that is 
larger than said outer diameter D4 of said bottom of said 
riser sleeve. 


5,299,626 
METHOD OF AND APPARATUS FOR INJECTION 
SPEED CONTROL IN DIE-CASTING MACHINE 

Norihiro Iwamoto, Zama, Japan, assignor to Toshiba Kikai 

Kabushiki Kaisha, Tokyo, Japan 

Filed Mar. 9, 1993, Ser. No. 28,186 
Claims priority, application Japan, Mar. 12, 1992, 4-53505 
Int. Cl.5 B22D 17/32 

U.S. Cl. 164—457 8 Claims 

1. A method of injection speed control for a die-casting 
machine by providing an injection speed control valve, which 
controls the speed of flow of operating fluid from an operating 
fluid source of the die-casting machine to an injection cylinder, 
and differential valve pressure control means, which switches 
a differential valve pressure coupled to said injection speed 
control valve, and switching said differential valve pressure 
control means while maintaining a predetermined opening 
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degree of said injection speed control valve, thereby control- 
ling the speed of injection by said injection cylinder. 

4. An apparatus for injection speed control in a die-casting 
machine comprising an injection speed control valve for con- 


trolling the speed of flow of operating fluid from an operating 
fluid source of the die-casting machine to an injection cylinder, 
and differential valve pressure control means for switching a 
differential valve pressure coupled to said injection speed 
control valve. 


5,299,627 
CONTINUOUS CASTING METHOD 
Kenichi Sorimachi; Hirokazu Tozawa; Seiji Itoyama; Shuji 
Takeuchi, and Akira Yamauchi, all of Chiba, Japan, assignors 
to Kawasaki Steel Corporation, Kobe, Japan 
Filed Mar. 3, 1992, Ser. No. 845,232 
Int. Cl.5 B22D 11/04, 11/07 
U.S. Cl. 164—472 


1. In a continuous casting method of continuously casting 
steel while adding a mold powder using a vertical continuous 
casting mold having two pairs of mold surfaces which form a 
casting cavity, the improvement comprising maintaining a 
surface temperature of said mold at 700° C. or more by forming 
said mold surfaces of a Ni-Cr alloy having low thermal con- 
ductivity, and maintaining said mold powder in a liquid-phase 
state by using a mold powder having a solidifying point lower 
than said surface temperature. 


5,299,628 
METHOD AND APPARATUS FOR THE CASTING OF 
MOLTEN METAL 
Sankaranarayanan Ashok, Bethany, Conn., assignor to Olin 
Corporation, Va. 
Filed Jul. 3, 1991, Ser. No. 725,867 
Int. Cl.5 B22D 11/06 
USS. Cl. 164—479 7 Claims 
1. A process for the casting of metal strip comprising: 
providing a source of molten metal; 
providing a moving unheated substrate for receiving said 
molten metal thereon and upon which said metal solidifies 
as it moves away from said source, said substrate being 
selected from a material having a thermal coefficient 





118 


sufficiently low that at least 80% of the solidification 


occurs progressively in a downward direction starting 


from the top of the strip. 
4. An apparatus for the casting of metal strip comprising: 
a source of molten metal; 
a moving unheated substrate for receiving the molten metal 
thereon; and 


means for depositing the molten metal on the substrate and 
moving said deposited molten metal away from said 
source to cause the solidification thereof, said substrate 
having a thermal coefficient of 10 or less watts/meter® 
Kelvin so that at least 80% of the strip is progressively 
solidified in a downward direction. 


5,299,629 
INTERLOCKING CHECKER BRICKS 
Jack Hyde, Pittsburgh, Pa., assignor to North American Refrac- 
tories Company, Cleveland, Ohio 
Filed Jun. 12, 1992, Ser. No. 899,873 
Int. Cl.5 F23D 17/02 
US. Cl. 165—9.1 


1. A checker brick comprising: 

a. a substantially rectangular top surface; 

b. a substantially rectangular base surface parallel to said top 
surface; 

c. two side walls respectively spanning between and joining 
the surfaces; 

d. two end walls each having a generally trapezoidal shape 
and extending between and joining the surfaces and the 
side walls; 

e. one of the surfaces including at least two projections and 
the other of the surfaces including a like number of mount- 
ing recesses, said recesses and projections mating with 
projections and recesses of other bricks having like pro- 
jections and recesses when multiple bricks are stacked 
atop one another in an interlocking relationship, the total 
longitudinal center-to-center distance between at least 
certain of projections and the recesses, respectively being 
at least equal to twice the distance from each projection 
and each recess to its nearest end wall; and, 

. Said walls and surfaces together defining the perimeter of 
the brick with the brick being substantially rectangular in 
longitudinal planes of cross-section and generally trape- 
zoidai in transverse planes of cross-section. 
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5,299,630 
METHOD OF RAPIDLY HEATING A MASS TO AN 
OPERATIVE TEMPERATURE, IN PARTICULAR A 
VEHICLE ENGINE DURING COLD STARTING 

Oskar Schatz, Waldpromenade 16, D-8035 Gauting, Fed. Rep. of 

Germany 

Filed Nov. 6, 1992, Ser. No. 972,972 

Claims priority, application Fed. Rep. of Germany, Nov. 9, 

1991, 4136910 
Int. Cl.5 F28D 20/00 


US. Cl. 165—10 4 Claims 


1. A method of rapidly heating a mass to an operative tem- 
perature, which mass is in heat exchange relationship with a 
section of a heat carrier system containing a flowable heat 
carrier and including a sensible heat storage means, in particu- 
lar for rapidly heating a motor vehicle engine during cold 
starting, comprising: 

providing a valve means in said heat carrier system for 

controlling flow of said flowable heat carrier; 
feeding the heat carrier via said valve means into said heat 
storage means at the beginning of an inoperative period; 

feeding said heat carrier via said valve means into said sec- 
tion of the carrier system no later than at the beginning of 
an operative period; and 

controlling air flow into said heat storage means via a con- 

duit means coupled between said heat storage means and 
said carrier system. 


5,299,631 
HEATING AND VENTILATING APPARATUS FOR THE 
CABIN OF A MOTOR VEHICLE HAVING A LOW HEAT 
LOSS MOTOR 

Jean Dauvergne, Posses, France, assignor to Valeo Thermique 

Habitacle, Le Mesnil-Saint-Denis, France 

Filed Jan. 27, 1993, Ser. No. 9,814 
Claims priority, application France, Jan. 31, 1992, 92 01107 
Int. Cl.5 F25B 29/00 


USS. Cl. 165—29 11 Claims 


1. Heating and ventilating apparatus for the cabin of a motor 
vehicle having a low heat loss motor, wherein said apparatus 
comprises: delivery duct for delivering air into the cabin of the 
vehicle; first heating and ventilating means connected with 
said delivery duct; and second heating and ventilating means 
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connected with said delivery duct, the first heating and venti- 
lating means comprising: a first duct connected with the deliv- 
ery duct; a first blower connected with said first duct for 
delivering an air stream into said first duct; an first heating 
radiator disposed between the first blower and said first duct; 
and means connecting the first heating radiator in a fluid cir- 
cuit so that the first radiator can receive a fluid heated by the 
motor of the vehicle, the second heating an ventilating means 
comprising: a second duct connected with the delivery duct; a 
second blower connected with the second duct for delivery of 
an air stream to the second duct; an electrical second heating 
radiator arranged between the second blower and said second 
duct; and mean for connecting said second radiator electrically 
with a voltage source, the apparatus further including control 
means for selectively distributing the air streams delivered 
respectively through the first and second ducts to the delivery 
duct. 


5,299,632 
FIN DEVICE FOR AN INTEGRATED CIRCUIT 
Lien-Jung Lee, No. 254, Chung Cheng Rd., Lo Jou Hsiang, 
Taipei Hsien, Taiwan 
Filed Feb. 19, 1993, Ser. No. 19,967 
Int. Cl.5 HOIL 23/40 
US. Cl. 165—80.3 
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1. A fin device for dissipating heat generated by an inte- 

grated circuit comprising: 

a plate (10) having a bottom surface for contacting an upper 
surface of an integrated circuit (30) and an upper surface, 
two opposite end walls (15) extending upward from said 
upper surface; 

a plurality of rows of fins (12) extending between said end 
walls (15) and extending upward from said upper surface 
of said plate; 
substantially L-shaped member (13) extending outward 
and upward from each said fin (12) of first and last rows 
which are adjacent to and extend parallel to the end walls 
(15), each said L-shaped member (13) extending to a 
height above said fins, said fins (12) of said first and last 
rows respectively defining a groove (11) with associated 
adjacent said end walls (15) for receiving at least one 
snapping fastener (20), said snapping fastener (20) being 
substantialiy T-shaped, comprising a substantially in- 
verted L-shaped portion (24) with a distal snapping head 
(22) at an end thereof and two arms (21) extending later- 
ally from the other end thereof, said arms (21) having a 
recessed portion (210) at an underside thereof, said distal 
snapping head (22) releasably engaging with a bottom 
surface of said integrated circuit to reliably retain a heat 
transfer contact relationship of said bottom surface of said 
plate (10) and said upper surface of said integrated circuit; 

a fan means (40); and 

means (131 and 132) for securely retaining said fan means on 
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said L-shaped members, defining a space between said fins 
and said fan means. 


5,299,633 
HEAT EXCHANGER DEVICE FOR REFRIGERATION 
DRIERS IN COMPRESSED-AIR INSTALLATIONS AND 
TUBE/PLATE HEAT EXCHANGERS FOR USE IN THE 
LATTER 
Werner Briiggemann, Grebenstein, and Josef Gievers, Borgen- 
treich, both of Fed. Rep. of Germany, assignors to Autokiihler 
GmbH & Co. KG., Hofgeismar, Fed. Rep. of Germany 
Filed Jun. 1, 1992, Ser. No. 891,766 
Claims priority, application Fed. Rep. of Germany, Jun. 4, 
1991, 4118289; Apr. 9, 1992, 9204952 
Int. Cl.5 F25D 17/06 
US. Cl. 165—113 








1. Heat exchanger device for refrigeration driers in com- 
pressed-air installations, comprising: an air/air plate heat ex- 
changer (1, 56) having at least a first and a second passage (5, 
65; 4, 72) being in heat exchanging contact; and a refrigerant- 
/air heat exchanger designed as a combined tube/plate heat 
exchanger and having at least a third and a fourth passage (22, 
65; 21, 76) being in heat exchanging contact, wherein said 
passages are formed by flat stacked plates and spacer elements 
mounted therebetween, and wherein said fourth passage (21, 
76) is constructed between two of said plates (23, 61) in the 
form of a continuous tube-like element extending in a serpen- 
tine or meandering manner. 


5,299,634 
INDOOR UNIT OF A VENTILATION SYSTEM, 
VENTILATION AND AIR CONDITIONER 
Akinori Toyoda; Akio Fukushima; Yasuo Sone; Hiroyuki 

Oohara; Yasuyuki Arai, and Akihiro Matsushita, all of Shizu- 

oka, Japan, assignors to Mitsubishi Denki Kabushiki Kaisha, 

Tokyo, Japan 

Filed Sep. 18, 1992, Ser. No. 946,570 
Claims priority, application Japan, Sep. 26, 1991, 3-247679; 
Apr. 21, 1992, 4-101121 
Int. Cl.5 FOIN 7/00 
USS. Cl. 165—135 

1. A ventilation system comprising: 

a ventilator positioned in a housing which defines an air inlet 
chamber, said housing including an air suction port, said 
ventilator comprising a first casing portion formed from a 
closed structure, and a second casing portion attached to 
said first casing portion, said second casing portion being 
formed from an air permeable porous structure; and 

a partition plate position ed between said first and second 
casing portions so as to divide said air inlet chamber into 
a first chamber in which said first casing portion is posi- 
tioned, and a second chamber in which said second ie 
portion is positioned; 

wherein the air permeable porous structure of the second 

casing permits a passage of air from said ventilator to said 


1 Claim 
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second chamber, and permits said air, reflected by a por- 
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5,299,636 


tion of said housing which defines said second chamber, to HEAT EXCHANGER HAVING MORE THAN ONE SET 


pass back through said permeable porous structure of said 
second casing. 


5,299,635 
PARALLEL FLOW CONDENSER BAFFLE 
Anthony W. Abraham, Arlington, Tex., assignor to Wynn’s 
Climate Systems, Inc., Ft. Worth, Tex. 
Filed Mar. 5, 1993, Ser. No. 27,200 
Int. Cl.5 F28F 9/22 


U.S. Cl. 165—173 6 Claims 


“ 





























1. An air conditioner condenser, comprising in combination: 

a set of generally parallel tubes, each of the tubes being 
substantially flat and having opposite ends and parallel 
upper and lower walls separated by longitudinally extend- 
ing webs which define separate flow passages; 

a pair of oppositely disposed header pipes, the ends of the 
tubes being connected to the header pipes for providing 
fluid communication between the header pipes, the header 
pipes each having interior walls that define a hollow 
interior; and 

at least one of the ends of the tubes in each header pipe 
having an extended portion in which one of the upper and 
lower walls has been removed while the other of the 
upper and lower walls remain, the extended portion seal- 
ingly engaging the interior walls of the header pipe in 
which the extended portion locates for diverting fluid 
flow through said one of the header pipes; and wherein 

a portion of the webs are also located on each of the ex- 
tended portions of the tubes for strengthening the ex- 
tended portions of the tubes. 


OF TUBES, IN PARTICULAR FOR A MOTOR VEHICLE 
Michel Potier, Rambouillet, France, assignor to Valeo Ther- 
mique Moteur, Le Mesnil-Saint-Denis, France 
Filed Jul. 6, 1993, Ser. No. 88,212 
Claims priority, application France, Jul. 8, 1992, 92 08481 
Int. Cl.5 F28F 9/04 


U.S. Cl. 165—173 8 Claims 
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1. A heat exchanger comprising: a plurality of sets of parallel 
tubes constituting a tube bundle, with each tube having an end 
portion; a header plate formed with a plurality of holes, each 
hole defining an edge with the end portion of each of a plural- 
ity of adjacent said tubes of different sets being received in 
each hole; and a compressible sealing gasket having a plurality 
of collar portions, with each collar portion being placed in a 
respective said hole in the header plate, each collar portion 
comprising annular portions surrounding respective said end 
portions of tubes received in the hole, wherein each collar 
portion defines an intersection region joining the annular por- 
tions of the collar portion the gasket having thickened zones 
relative to the size of the hole at each said intersection region, 
adapted to be compressed between the edge of the associated 


said hole and the tube end portions received in said associated 
hole. 


5,299,637 
CONCRETE WELL 
Tage Skénvall, Ekudden, S-520 15 Hoékerum, Sweden 
Filed Aug. 25, 1992, Ser. No. 935,491 
Int. Cl.5 E21B 33/03, 43/00 


U.S, Cl. 166—75.1 12 Claims 


1. A raiser for supporting a cover for a well, comprising: 

an annular main body having a predetermined thickness, a 
top surface of predetermined radial extent, and a bottom 
surface of equal radial extent; 

a plurality of radially disposed spoke members formed in 
said main body, each of said spoke members having a 
thickness equal to said predetermined thickness and a 
predetermined radial extent equal to the common radial 
extent of said top and bottom surfaces; 
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a plurality of circumferentially extending, radially spaced 
apart depressions formed in said main body between each 
of said spoke members, each of said depressions extending 
downwardly from said top surface toward said bottom 
surface, said downwardly extending depressions collec- 
tively forming a plurality of concentrically disposed, 
radially spaced apart, downwardly extending depressions, 
each of which is bounded at its opposite ends by said 
spoke members; 

a plurality of circumferentially extending, radially spaced 
apart projections formed in said main body between each 
spoke member of said plurality of spoke members, each of 
said projections extending upwardly, from said bottom 
surface toward said top surface, said upwardly extending 
projections collectively forming a plurality of concentri- 
cally disposed, radially spaced apart, upwardly extending 
projections, each of which is bounded at its opposite ends 
by said spoke members; 

said downwardly and upwardly extending depressions and 
projections being disposed in radially spaced apart, alter- 
nating relation to one another so that a downwardly ex- 
tending depression, as viewed from the top surface of said 
raiser, forms an upwardly extending projection as viewed 
from the bottom surface of the raiser and so that a down- 
wardly extending depression, as viewed from the bottom 
surface of said raiser, forms an upwardly extending pro- 
jection as viewed from the top surface of the raiser; 

whereby said alternating downwardly and upwardly extend- 
ing depressions and projections and said spoke members 
collectively provide a light in weight but strong raiser. 


5,299,638 
PROCESS FOR TRANSPORTING PARTICLES IN A 
POROUS MEDIUM 
Pascal Cheneviere, Nancy; Jacques-Philippe De Farcy De 
Malnoe, Auzielle; Antide Putz, Pau, and Michel Sardin, 
Laxou, all of France, assignors to Societe Nationale Elf Aqui- 
taine, Courbevoie, France 
PCT No. PCT/FR90/00802, § 371 Date Jun. 2, 1992, § 102(e) 
Date Jun. 2, 1992, PCT Pub. No. WO91/07570, PCT Pub. 
Date May 30, 1991 
PCT Filed Jul. 9, 1990, Ser. No. 849,367 
Claims priority, application France, Nov. 9, 1989, 89 14706 
Int. Cl.5 E21B 43/20, 43/22 
14 Claims 


1. Process for injecting and propagating small, solid bacterial 
or mineral micron particles in a porous natural medium by 
promoting their transit through the porous natural medium, 
wherein in a first stage, the said medium is conditioned by 
flushing with a balanced aqueous solution containing at least 
one hydrocarbon compound selected from the group consist- 
ing of water-soluble polymers, water-dispersible polymers and 
anionic surfactants and then, in a second stage, a plug of solid 
particles, suspended in a balanced aqueous medium and con- 
taining, in addition, at least one hydrocarbon compound se- 
lected from the group consisting of water-soluble polymers, 
water-dispersible polymers and an anionic surfactant is in- 
jected into the said medium, wherein the anionic surfactant in 
the aqueous medium is present in an amount of between 10-5 
and 10—! MA, and, in a third stage, the said plug of particles is 
thrust by an appropriate aqueous medium. 
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5,299,639 
METHODS AND APPARATUS FOR REMOVING DEBRIS 
FROM A WELL BORE 
Robert M. Williams, and Bob Davis, both of Hobbs, N. Mex., 
assignors to WADA Ventures, A Partnership, Hobbs, N. Mex. 
Division of Ser. No. 849,981, Mar. 12, 1992, Pat. No. 5,251,701. 
This application Mar. 30, 1993, Ser. No. 40,360 
Int. Cl.5 E21B 37/00 


US. Cl. 166—311 12 Claims 


1. A method of removing debris from a well bore, compris- 

ing the steps of: 

A) suspending a well clean-cut tool from a hollow tubing 
such that said tool and tubing are in substantially vertical 
alignment; 

B) lowering said tool completely into a pre-formed well 
bore, until said tool engages the debris with said tubing 
extending upwardly to the ground surface; and 

C) causing a helical conveyor screw disposed within a cylin- 
drical member to rotate relative to said cylindrical mem- 
ber about a vertical axis so that a lower end of said con- 
veyor screw which projects slightly downwardly below a 
lower end of said cylindrical member contacts the debris 
and conveys the debris upwardly into the cylindrical 
member, then upwardly past an upper end of said screw, 
and then into said tubing through a lower end thereof. 


5,299,640 
KNIFE GATE VALVE STAGE CEMENTER 
Steven G. Streich; John T. Brandell, and Charles F. VanBerg, all 
of Duncan, Okla., assignors to Halliburton Company, Duncan, 
Okla. 
Filed Oct. 19, 1992, Ser. No. 963,952 
Int. Cl.5 E21B 34/00 
U.S. Cl. 166—327 20 Claims 

1. A well tool for use in stage cementing a well bore, com- 

prising: 

a. a generally cylindrical housing having a central passage- 
way therethrough and an outer cylindrical wall and inner 
cylindrical wall; 

b. a cementing port within said housing adapted to permit 
fluid communication through said housing; 

c. a knife gate valve within said housing, said knife gate 
valve located between said outer and inner cylindrical 
walls and being slidable therein between an open position, 
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wherein the cementing port is open, and a closed position, 
wherein the cementing port is closed. 
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d. a driver assembly operationally associated with said knife 
gate valve and which may be actuated to move said knife 
gate valve between an open position and a closed position. 


5,299,641 
CHRISTMAS TREE FOR SUBSEA PRODUCTION 
Cezar A. S. Paulo, and José Eduardo M. Silva, both of Rio de 
Janeiro, Brazil, assignors to Petréleo Brasileiro S.A.- 
Petrobras, Rio de Janeiro, Brazil 
Filed Aug. 7, 1992, Ser. No. 925,640 
Claims priority, application Brazil, Aug. 9, 1991, PI 9103428 
Int. Cl.5 E21B 43/013 


US. Cl. 166—341 10 Claims 
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1. CHRISTMAS tree for subsea production comprising: a 
connector (22) for locking said Christmas tree to a wellhead; a 
guide structure (24) consisting of a central ring attached to said 
connector (22), supporting arms (26) and guide funnels (28) 
carried by said guide structure; a valve block (30) coupled at a 
top thereof, to a reentry mandrel (32), and including at a bot- 
tom thereof, means for coupling said valve block to said con- 
nector (22) or to a spacing spool; a protection cap (34); first 
two and second two gate-type lateral access valves (46, 48, 50, 
52) having metal/metal sealing means and means for hydraulic 
driving said lateral valves and, spring-type return means; flow 
lines including loops (54, 56, 58) coupled to said first two 
gate-type lateral access valves (46, 48) and piping forming a 
crossover line; hydraulically adjustable chokes (60, 62) cou- 
pled to said valve block (36); a flow line terminal (36) coupled 
to said flow lines; a reentry pole (42): and a control module 
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(44), of an electrohydraulic multiplexed type mounted above 
said guide structure. 


5,299,642 
SUBSEA WELLHEAD TIEBACK CONNECTOR 
John E, Nelson; Lionel J. Milberger, both of Houston, Tex., and 
Egil Rebne, Stavanger, Norway, assignors to ABB Vetco Gray 
Inc., Houston, Tex. 
Filed Jul. 15, 1992, Ser. No. 914,690 
Int. Cl.5 E21B 43/00 


U.S. Cl. 166—368 23 Claims 
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1. An internal tieback connector for a subsea well having a 
subsea wellhead housing having a seal groove and a wellhead 
housing bore containing a grooved profile, the subsea well 
having a casing hanger secured to the upper end of a string of 
casing and supported in the wellhead housing, the casing 
hanger having a casing hanger bore, the tieback connector 
comprising in combination: 

a body having an upper end which secures to a conduit for 

lowering the body onto the wellhead housing; 

a seal carried by the body which lands on the seal groove of 
the wellhead housing; 

aconnector element moveably carried by the body for radial 
movement relative to the body; 

a connector actuator carried by the body for axial movement 
relative to the body between an upper and a lower posi- 
tion, the connector actuator having a cam surface which 
engages the connector element to move the connector 
element radially outward into the grooved profile when 
the connector actuator is moved downward to the lower 
position; 

a tube extending downward from the connector actuator, 
the tube having a lower end which enters the casing 
hanger bore when the connector actuator moves to the 
lower position; and 

seal means on the lower end of the tube for sealing the 
exterior of the tube to the casing hanger bore. 


5,299,643 
DUAL RADIALLY LOCKED SUBSEA HOUSING 
Vincent H. Vetter, Spring; Shiva P. Singeetham, Houston; Wil- 
liam A. Valka, Spring, and Michael R. Williams, Houston, all 
of Tex., assignors to FMC Corporation, Chicago, Ill. 
Filed Oct. 30, 1992, Ser. No. 968,755 
Int. Cl.5 E21B 33/035 
USS. Cl. 166—368 
1. A radially locked subsea housing comprising; 
(a) a low pressure housing having upper and lower radial 
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lock regions, each of which regions includes a radial 
interference surface that is substantially vertical in orienta- 
tion 

(b) a high pressure housing having upper and lower radial 
lock regions, each of which regions includes a radial 
interference surface that is slightly greater in radial diame- 
ter than the corresponding interference surface of the low 
pressure housing, and wherein the interference surfaces of 
the upper and lower radial lock regions form upper and 
lower interference fits, respectively, between the high 


pressure and low pressure housings when the housings are 
assembled subsea; and 

(c) wherein the low pressure housing further includes a 
landing shoulder defining a landing surface that is substan- 
tially more tapered in orientation than are the interference 
surfaces of the upper and lower radial lock regions, and 
the high pressure housing includes a landing shoulder 
defining a landing surface formed to land on the landing 
surface of the low pressure housing when the housings are 
assembled subsea. 


5,299,644 
WELL STARTER HEAD 
Lawrence A. Eckert, Houston, Tex., assignor to ABB Vetco 

Gray Inc., Houston, Tex. 

Division of Ser. No. 772,827, Oct. 7, 1991, Pat. No. 5,205,356, 
which is a continuation-in-part of Ser. No. 634,465, Dec. 27, 
1990, abandoned. This application Feb. 22, 1993, Ser. No. 
988,061 
Int. Cl.5 E21B 33/03 
US. Cl. 166—379 6 Claims 

1. A connector for a tubular member having a rim on its 

upper end, comprising in combination: 

a tubular head having an axial passage therethrough, a lower 
end and an annular recess located in the passage and 
extending upward from the lower end, defining a load 
bearing shoulder at an upper end of the recess, the head 
adapted to be placed over the tubular member, with the 
recess encircling the tubular member and the load bearing 
shoulder landed on the rim; 

an annular seal ring located at the upper end of the recess; 

a slips actuating ring carried below the lower end of the 
head, the slips actuating ring having an upper side; 

a spacer member removable carried on the upper side of the 
slips actuating ring; 

a seal actuating ring located on the spacer member and 
extending upward into the recess for engagement with the 
seal ring; 

means connected between the slips actuating ring and the 
head for moving the slips actuating ring upward toward 
the lower end of the head and for causing the slips actuat- 
ing ring to push the seal actuating ring upward against the 
seal ring, pushing the seal ring against the upper end of the 
recess to seal against the tubular member; 

slip means carried between the slips actuating ring and the 
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seal actuating ring and actuated by the upward movement 
of the slips actuating ring for gripping the tubular mem- 
ber; and 

means for removing the spacer member after the seal has 
sealed against the tubular member, so that continued up- 
ward movement of the slips actuating ring will cause the 
slips actuating ring to move upward relative to the seal 
actuating ring to close the space previously occupied by 
the spacer member. 

5. A method of connecting a tubular head to an upper end of 

a tubular member, comprising: 

providing the head with an annular recess extending upward 
from a lower end of the head, and placing the head over 
the tubular member; 











placing an annular seal ring in the recess; 

mounting a slips actuating ring to the lower end of the head; 

placing a seal actuating ring on the slips actuating ring and 
extending the seal actuating ring upward into the recess; 

mounting slips on the slips actuating ring; 

moving the slips actuating ring upward toward the lower 
end of the head and thereby pushing the seal actuating 
ring upward in unison with the slips actuating ring against 
the seal ring to fully seal the seal ring against the tubular 
member while delaying setting of the slips; then 

moving the slips actuating ring upward relative to the seal 
actuating ring, causing the slips to contract and grip the 
tubular member after the seal ring has fully sealed against 
the tubular member. 


5,299,645 

FIRE EXTINGUISHER SPRINKLER CONSTRUCTION 
Brian T. Hoening, Standish, and Kim P. Gordon, Sterling, both 
of Mich., assignors to Globe Fire Sprinkler Corporation, 

Standish, Mich. 
Filed Jan. 6, 1993, Ser. No. 1,062 
Int. Cl.5 A62C 37/14 

US. Cl. 169—39 11 Claims 
1. Fire extinguishing sprinkler apparatus comprising frame 
means adapted for connection to a source of fire extinguishing 
fluid, said frame means having a passage through which said 
fluid may flow along a path; closure means of poor thermal 
conductivity normally occupying a position in which said 
passage is sealed and in contact with said fluid; retaining means 
of good thermal conductivity reacting between said frame 
means and said closure means for maintaining said closure 
means in passage-sealing position, said retaining means com- 
prising a bowed member having a pair of spaced apart limbs 
joined at corresponding ends by a bight, said retaining means 
being movable from a first position in which said bight bears 
upon said closure means to another position in which said 
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retaining means is free of said closure means; and strut means 
acting on said retaining means and normally maintaining said 
retaining means in said first position, said strut means being 
collapsible in response to an increase to a predetermined level 


of the temperature of said strut means to enable said retaining 
means to disengage said closure means and permit said closure 
means to move from its passage-sealing position, thereby en- 
abling fluid to flow through said passage along said path. 


5,299,646 

METHOD AND MEANS OF EXTINGUISHING FIRES IN 
OIL WELLS 

Leonard O. Courtney, Ottumwa, Iowa, assignor to Courtney’s 

Fire Crusher, Inc., Ottumwa, Iowa 
Continuation of Ser. No. 729,646, Jul. 15, 1991, abandoned. This 

application Jun. 22, 1993, Ser. No. 72,870 
Int. Cl.5 A62C 3/06 


US. Cl. 169—52 4 Claims 





1. An apparatus for extinguishing a fire in an oil well com- 

prising: 

a. a pipe ring containing a plurality of spray nozzles; 

b. a boom connected to the pipe ring; 

c. a loader connected to the boom to control placement of 
the boom and hence of the pipe ring so as to surround the 
fire; and 

d. means for pumping liquid carbon dioxide through the 
spray nozzles in a pattern that excludes air from the fire. 


5,299,647 
TINED ROTARY BLADE FOR CULTIVATORS 

George W. Mudd, Baltimore, Md., and Thomas R. Lambrix, 

Wichita, Kans., assignors to Schiller-Pfeiffer, Inc., Southamp- 

ton, Pa. 

Filed Oct. 16, 1992, Ser. No. 961,756 
Int. Cl.5 AO1B 27/02 

US. Cl. 172—555 6 Claims 

1. A rotary blade for use on a cultivator or rototiller to roll 
along and engage the soil, said rotary blade comprising a pair 
of disk-like members and an intermediate hub having a central 
axis to which said members are fixedly secured, said hub serv- 
ing to mount said blade on said cultivator or rototiller so that 
it may be rotated about said central axis, each of said disk-like 
members comprising a central portion to which said hub is 
connected and three first tines, three second tines, three third 
tines, and a fourth tine, each of said tines projecting generally 
radially outward from said central axis, each of said tines 
having a free end portion, each of said first tines comprising a 
simple curve whose free end portion is bent in a direction 
parallel to a first bend line, whereupon said free end portion of 
each of said first tines is directed generally inward towards a 
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common plane located between said disk-like members and 
perpendicular to the hub, each of said second tines comprising 
a compound curve having a first portion and a second portion, 
said first portion of each of said second tines being bent in a 
direction parallel to a second bend line, whereupon said first 
portion of each of said second tines is directed generally out- 
ward away from said plane, said second portion of each of said 
second tines being bent in a direction parallel to a third bend 
line, whereupon said second portion of each of said second 
tines is directed generally inward towards said plane, each of 
said third tines comprising a simple curve whose free end 


portion is bent in a direction parallel to a fourth bend line, 
whereupon said free end portion of each of said third tines is 
directed generally outward away from said plane, each of said 
bend lines extending at an angle of less than ninety degrees to 
a radius from said central axis to the tip of said tine, said fourth 
tine being planar and disposed parallel to said common plane, 
said tines of each of said disk-like members being disposed in 
the sequence of said fourth tine, a first one of said first tines, a 
first one of said second tines, a first one of said third tines, a 
second one of said first tines, a second one of said second tines, 
a second one of said third tines, a third one of said first tines, a 
third one of said second tines, and a third one of said third tines. 


5,299,648 
DRIVER CURRENT LIMITING METHOD IN ELECTRIC 
POWER STEERING APPARATUS 
Masaki Watanabe; Shinobu Kamono, both of Saitama, and Ryuji 
Lizawa, Kanagawa, all of Japan, assignors to Jidosha Kiki 
Co., Ltd. and Fujitsu Limited, Japan 
Filed Jul. 20, 1992, Ser. No. 916,892 
Claims priority, application Japan, Jul. 22, 1991, 3-204606 
Int. Cl.5 B62D 5/04 
U.S. Cl. 180—79.1 2 Claims 
1. A drive current limiting method in an electric power 
steering apparatus, which monitors a magnitude of a drive 
current supplied to a motor for generating an auxiliary steering 
torque and limits a current value of an excessively flowing 
drive current, comprising the steps of: 
monitoring a steering angular speed and a direction of the 
drive current; 
discriminating a condition in which a steering wheel is 
locked from a condition in which the steering wheel is 
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turned on the basis of combinations of the steering angular 5,299,650 
speed and the drive current direction; and MOTOR-DRIVEN POWER STEERING APPARATUS AND 
METHOD 
Shunichi Wada, and Yasuo Naito, both of Himeji, Japan, assign- 
ors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, Japan 
Filed Sep. 16, 1992, Ser. No. 945,405 
Claims priority, application Japan, Sep. 18, 1991, 3-238236 
Int. Cl.5 B62D 5/04 
U.S. Cl. 180—79.1 6 Claims 








executing processing of limiting a current value of an exces- 1. A motor-driven power steering apparatus for a vehicle 
sive drive current only when the condition in which the comprising: 
steering wheel is locked is determined. a steering system transmitting a steering force applied to a 
steering wheel by a driver of the vehicle to steerable road 
wheels of the vehicle; 

a vehicle speed sensor for sensing the speed of the vehicle at 
which the vehicle is travelling; 

a torque sensor for sensing a steering torque applied to said 
steering system; 

a steering speed sensor for sensing a steering speed at which 
said steering wheel is turned by the driver; 

a motor coupled via a clutch to said steering system for 
generating an assisting torque which assists a driver’s 
induced steering motion of said steering system; 

motor current sensing means for sensing a motor current 
flowing through said motor; 

motor voltage sensing means for sensing a motor voltage 
across said motor; 

motor contro! means for controlling a current supplied to 
said motor based on the vehicle speed and the steering 
torque in such a manner that the current supplied to said 
motor is zero when the vehicle speed is equal to or greater 
than a predetermined vehicle speed; 

clutch control means for turning said clutch on and off based 
on the steering torque, the vehicle speed, the steering 
speed and the motor voltage in such a manner that said 
clutch is turned off to disconnect said motor from said 
steering system when a system failure is determined dur- 
ing high speed travel of the vehicle at which the vehicle is 
travelling at a speed equal to or higher than the predeter- 
mined vehicle speed. 


5,299,649 
STEERING DEVICE AND SPEED REDUCTION DEVICE 
Osamu Sano, Kashihara, and Toshihiko Daido, Temmadainishi, 
both of Japan, assignors to Koyo Seiko Co., Ltd., Osaka, 
Japan 
Filed Jul. 24, 1992, Ser. No. 917,717 
Claims priority, application Japan, Jul. 24, 1991, 3-184654; 
Nov. 14, 1991, 3-298908; May 21, 1992, 4-129064 
Int. Cl.5 B62D 5/04 
U.S. Cl. 180—79.1 6 Claims 


5,299,651 
1. A speed reduction device for steering devices, the speed _TRUCK CAB SUSPENSION SYSTEM 
reduction device comprising a tubular first rotary shaft sup- B. Lee Wilson, Ft. Wayne, Ind., assignor to Navistar Interna- 
ported by a housing and rotatable by an external force, atubu- _ tional Transportation Corp., Chicago, Ill. 
lar second rotary shaft whereby the second rotary shaft is Filed KO 2, eet ge 
axially moveable and nonrotatable relative, to the first rotary nt. Cl. / r 
: US. Cl. 180—89,12 19 Claims 
shaft a movable member attached to the housing whereby the : Romer : , 
: : 1. A cab suspension system for vibrationally isolating a truck 
moveable member is axially moveable and nonrotatable rela- : 5 : : 
: heated id bl ine tethes bisinnt Ghted cab, said cab having a front portion and a rear portion, from a 
- we ~~ page. -Peeiniie! — Ee seule truck, said suspension system including: 
to oa ener side of the second rotary shaft whereby the move- —_an active damping mechanism at the rear of the cab which is 
able member is axially movable and fotatable relative, to the operated under computer control in response to an algo- 
second rotary shaft first thread coupling means connecting the rithm programmed into the computer; 
second rotary shaft to the housing, and second thread coupling _ sensors associated with the computer for sensing cab posi- 
means connecting the movable member to the second rotary tion; 
shaft, whereby the rotation of the first rotary shaft is transmit- a feedback circuit for sensing actuation of the active damp- 
ted to the movable member as an axial movement thereof upon ing mechanism; and, 


speed reduction. at least one passive damping mechanism at the front of the 
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cab including a primary low level damping device and a 
secondary high level damping device, said secondary high 


level damping device at the front of said cab comprising a 
shock absorber incorporating a lost motion connection 
therein. 


5,299,652 
MOTORCYCLE CONTROLS FOR PHYSICALLY 
CHALLENGED RIDER 
John P. Bevins, 9170 Nelson Rd., Longmont, Colo. 80501 
Filed Nov. 17, 1992, Ser. No. 977,593 
Int. Cl.5 B62M 25/08 
US. Cl. 180—219 


1. In a motorcycle having a frame, a front and rear wheel, 
front and rear brakes, an engine, a manual foot actuated trans- 
mission having a gear shifting lever arm, a clutch, a clutch 
lever, handlebars, and means for brake actuation, the improve- 
ment comprising: 

a pneumatic shifting assembly; 

said pneumatic shifting assembly further comprising a com- 

pressor, an air tank, a pressure controller, an output pres- 
sure regulator, an actuator having a linkage means con- 
nected to said gear shifting lever arm, and release means 
for releasing air from said tank to said actuator, thereby 
moving said linkage means to shift said transmission; 
said release means further comprising a handlebar mounted 
upshift and downshift switch, an upshift solenoid, and a 
downshift solenoid, wherein first activating said clutch 
lever and then activating said upshift switch causes said 
upshift solenoid to open thereby causing said release 
means to release air from said tank through said pressure 
regulator, thereby upshifting said transmission and further 
causing said pressure controller to maintain a fixed pres- 
sure range in said tank by activating said compressor; and 
wherein activating said clutch lever and then activating 
said downshift switch causes said downshift solenoid to 
open and cause said release means to release air from said 
tank through said pressure regulator, thereby downshift- 
ing said transmission and further causing said pressure 
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controller to maintain a fixed pressure range in said tank 
by activating said compressor; and 

said means for brake actuation further comprising a propor- 
tioning valve, and a single brake lever on said handlebars, 
thereby simultaneously operating said front and rear 
brakes in an adjustable ratio by depressing said brake 
lever. 


5,299,653 
WORK STATION WITH MOBILE ELEVATABLE WORK 
PLATFORM 
Kyle J. Nebel, 31053 Shawn Dr., Warren, Mich. 48093 
Filed Jan. 19, 1993, Ser. No. 5,696 
Int. Cl.5 B66F 17/00 


US. Cl, 182—63 13 Claims 


1. An apparatus having a raisable, expandable basket assem- 


bly for use as a mobile work platform, the apparatus compris- 


ing: 

a base; 

a relatively fixed basket subassembly of the basket assembly; 

a relatively mobile basket subassembly telescopingly trans- 
latable from the fixed basket subassembly to expand the 
basket assembly, the relatively mobile basket subassembly 
having one position where it is fully retracted with respect 
to the relatively fixed basket subassembly, the relatively 
mobile basket subassembly having another position where 
it is fully extended with respect to the relatively fixed 
basket subassembly; 

an underframe upon which the relatively fixed subassembly 
is stationarily mounted; 

a first arm pivotally connected to the base and pivotally 
connected to the underframe, the first arm pivotable about 
a first axis on the base; 

a second arm pivotally connected to the base and pivotally 
connected to the underframe, the second arm pivotable 
about a second axis on the base; 

a raising means for swinging the basket assembly up and 
down, the raising means pivotable about a third axis on the 
base; 

a translation drive means for translating the relatively mo- 
bile basket subassembly from the relatively fixed basket 
subassembly, the translation drive means connected to the 
underframe and the relatively mobile basket subassembly; 

a first fence on the relatively fixed basket subassembly; 

a second fence on the relatively mobile basket subassembly; 

a tube on one of the fences, the tube disposed parallel to a 
translational path of the relatively mobile basket subas- 
sembly; 

a fence rail on another of the fences, the fence rail closely 
and slidably fit within the tube; 

wherein during the fully retracted position, one end of the 
fence rail extends from the tube by a distance at least as 
long as the translational path. 
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5,299,654 
SAFETY NET SUPPORT SYSTEM 
Charles W. Duncan, Costa Mesa, Calif., assignor to Sinco Incor- 
porated, East Hampton, Conn. 
Filed Feb. 28, 1992, Ser. No. 843,582 
Int. Cl.5 E04G 21/00 


US, Cl. 182—138 22 Claims 








1. A support system for a safety net comprising: 

support arm means comprising a support arm and mounting 
means for pivotally supporting said arm at one end and 
allowing said arm to extend at an angle to the vertical; 

brace means comprising first and second sections pivotally 
joined at ends thereof, said second section connected to 
said support arm at a distal end, said brace means compris- 
ing a strut extending from the joined ends of said sections; 
and 

spring means comprising a pair of springs mounted to said 
brace means and disposed between said strut and interme- 


diate spaced locations of said sections for biasing said 
sections in a generally linear configuration wherein said 
sections are pivotally collapsible from said linear configu- 
ration when an upward force above a pre-established 
threshold is exerted on said support arm. 


5,299,655 
WORKPLACE SUPPORT AND ENCLOSURE 
Nicholas Margaritis, RD. #3, 3278 Main St., Kirkwood, N.Y. 
13795 
Filed May 20, 1993, Ser. No. 63,764 
Int. Cl1.5 E04G 21/30 
USS, Cl. 182—138 





1. A workplace support and containment system for tempo- 
rary installation in a fixed position upon an existing bridge, or 
the like, to provide an enclosed workplace beneath the sub- 
structure extending laterally the full width of the bridge and 
longitudinally between underlying transverse bridge supports 
at two span-terminating locations, said system comprising: 

a) a plurality of first cables, each fixedly connected at oppo- 
site ends to said underlying bridge supports to lie in a 
substantially common, first horizontal plane spaced a 
predetermined distance below said substructure, two out- 
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ermost of said cables being spaced from one another by a 
distance at least substantially as great as the width of said 
bridge; ; 

b) an open-link, load-bearing flooring supported by said 
cables and extending substantially fully between said out- 
ermost cables and said transverse bridge supports; 

c) a layer of flexible material covering substantially all of 
said flooring and having opposite ends substantially sealed 
with respect to said underlying bridge supports and oppo- 
site sides substantially sealed with respect to portions of 
said bridge adjacent opposite longitudinal sides thereof, 
whereby said flexible material and portions of said bridge 
define an essentially fully enclosed space; and 

d) means for maintaining said enclosed space at a subatmo- 
spheric pressure. 


5,299,656 
JAW HORSE ASSEMBLY AND METHOD 
Thomas W. Grill, P.O. Box 4282, Enterprise, Fla. 32725 
Filed Jun. 2, 1992, Ser. No. 893,145 
Int. Cl.5 F16M 11/00 


U.S. Cl. 182—181 20 Claims 


1. A jaw horse apparatus comprising: 

a bi-leg assembly having a first and second locking member, 
said locking members being a leg portion and a jaw por- 
tion, said first locking member being pivotally connected 
to said second member between jaw portion and said leg 
portion; 

a uni-leg assembly having a main portion adopted to remov- 
ably engage between said jaw portion adjacent one end of 
said main portion, and having a main leg integrally con- 
nected to the main portion and extending at an obtuse 
angle away from said main portion; 

an elongated rod having an axis extending longitudinally 
therethrough; 

an aperture extending through said main portion and operat- 
ing to receive said rod to support said rod in a substan- 
tially vertical orientation; 

a removable head supported adjacent one end of said rod 
when said rod extends through said main portion, said 
head and rod rotatable about said axis when said rod 
extends through said main portion; 

a clamp attached to said main portion and engaging with 
said rod when said rod extends through said aperture, said 
clamp securely holding said rod in place to prevent said 
head from rotating and to prevent said rod from sliding in 
said aperture; 

a telescope leg portion slidably inserted into said main leg; 
and 

means for setting the length that said telescope leg extends 
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out of said main portion to change the angle of said rod 
with respect to vertical. 


5,299,657 

RECIRCULATORY LUBRICATION SYSTEM FOR AN 

OPEN GEAR SET 
Dale J. Hikes, Gettysburg, Pa., assignor to Mobil Oil Corpora- 
tion, Fairfax, Va. 
Continuation of Ser. No. 797,845, Nov. 26, 1991, abandoned. 
This application Jul. 1, 1993, Ser. No. 90,979 

Int. Cl.5 FOIM 5/00 


U.S. Cl. 184—6.22 12 Claims 


1. A recirculatory lubrication system for applying a film of 
lubricant to an open gear set having a pinion gear and a bull 
gear in meshing engagement with the pinion gear, the open 
gear set enclosed by a gear set cover having a lower portion 
for collecting lubricant therein, comprising: 

(a) a first lubricant reservoir having one lubricant supply 

port and a lubricant return port; 

(b) a first lubricant supply line, said first supply line having 
a first end in fluid communication with said supply port of 
said first reservoir and a second end; 

(c) a filter assembly, said filter assembly including a filter 
housing having an inlet and an outlet, said inlet of said 
filter housing in fluid communication with said second end 
of said first lubricant supply line, said filter housing having 
at least one filter element positioned therein for removing 
particles entrained in the lubricant; 

(d) a second lubricant supply line, said second supply line 
having a first end in fluid communication with said outlet 
of said filter housing and a second end; 

(e) a hollow elongated lubricant distribution header having a 
first end and a second end, said first end of said header in 
fluid communication with said second end of said second 
supply line, said header having a plurality of lubricant feed 
orifices positioned along the length of said header, said 
feed orifices effective in applying the film of lubricant 
onto the gear set; 

(f) a lubricant return line having a first end and a second end, 
said first end in fluid communication with the lower por- 
tion of the gear set cover and said second end in fluid 
communication with said lubricant return port of said first 
reservoir; and 

(g) a heater positioned within said reservoir to heat the 
lubricant within said reservoir. 
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5,299,658 
AUTOMATIC HYDRAULIC LIFT CIRCUIT 

Joseph H. Cox, Chesterfield; Richard A. Killeen, St. Charles; 
Brian K. Hierholzer, Hazelwood; Paul W. Roloff, St. Charles, 
and Michael A. Olsen, Lake St. Louis, all of Mo., assignors to 

Hunter Engineering Company, Bridgeton, Mo. 

Filed Jun. 17, 1993, Ser. No. 79,130 

Int. Cl.5 B60S 13/00 


U.S. Cl. 187—8.41 10 Claims 





1. A fluid driven two-post lift assembly comprising: 

a master cylinder having a rod end and a piston end; 

a slave cylinder having a rod end and a piston end hydrauli- 
cally connected to said master cylinder, each said cylinder 
sized so fluid displaced at said rod end of said master 
cylinder is equal to the fluid displaced at said piston end of 
said slave cylinder, thereby synchronizing movement of 
said cylinders; 

at least one load bearing member operatively connected to 
said cylinders; 

a hydraulic circuit to actuate said cylinders; 

a pilot operated check valve means disposed within said 
circuit to close and stop said cylinders in an aligned posi- 
tion when an obstruction is encountered under said load 
bearing member when said load bearing member is being 
lowered; 

a plurality of velocity sensor fuse means within said circuit 
disposed to close and lock said cylinders in place when 
said velocity sensor fuse means detects an excessive fluid 
flow rate or excessive velocity of cylinder movement; and 

a sequence valve disposed to pre-pressurize said slave cylin- 
der to compensate for air and fluid compressibility in said 
circuit. 


5,299,659 
BED TRANSPORTING APPARATUS 

Roger Imbeault, 560 Grant Street, and Yves Lacoursiére, 133 

Briggs Street, both of Longueuil, Quebec, Canada J4H 3J4 

Filed Mar. 15, 1993, Ser. No. 31,333 
Int. Cl.5 B66B 9/20 

USS. Cl. 187—9 R 20 Claims 

1. A bed transporting apparatus comprising a lower movable 
frame supported on unidirectional casters, said movable frame 
having an adjustable extendible section, a vertical frame se- 
cured to said lower movable frame, bed supporting displace- 
able means displaceably connected with said vertical frame, 
means to displace said bed supporting displaceable means 
along a vertical plane, control means to control the position of 
said bed supperting displaceable means along said vertical 
plane, said bed supporting displaceable means having lower 
bed support means for supporting a side member of a bed and 
an upper retractable flexible connecting element having attach- 
ment means for securement to an opposed side member of said 
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bed, and retracting means secured to said flexible connecting 
element to retract same and cause said bed to be pivoted on 


said lower bed support means and be held sideways by said 
transporting apparatus, and means to displace said apparatus 
along a floor surface. 


5,299,660 
STATIONARY LIFT STRUCTURE WITH STERILE-TYPE 
ENCLOSURE FOR PHARMACEUTICAL AND MEDICAL 
APPLICATIONS 
Ervin H. Farmer, P.O. Box 185, Sharpsburg, N.C. 27878 
Filed Jun. 1, 1993, Ser. No. 68,782 
Int. Cl.5 B66B 9/20 


USS. Cl. 187—9 R 12 Claims 


To" 

















1. A stationary lift device for raising and stationing articles 

at a selected elevation above a supporting surface 

a) a mainframe adapted to rest on the supporting surface and 
including a base frame structure and a pair of upstanding 
guide rails; 

b) a carriage movably mounted on the guide rails and mov- 
able up and down between a lower position and an upper 
position; 

c) a horizontal bed structure fixed to the carriage and ex- 
tending outwardly therefrom and including a pair of later- 
ally spaced arms fixed to the carriage and a bed extending 
between the arms; 

d) a fluid drive system for driving the carriage and the bed 
structure from the lower position to the upper position; 
and 

e) a coupler for coupling the mainframe to the bed structure 
such that the mainframe and bed structure are tied to- 
gether and wherein the entire stationary lift device can be 
raised upwardly off the supporting surface by engaging 
and raising the bed structure. 


GENERAL AND MECHANICAL 


5,299,661 
MECHANICAL OVERSPEED SAFETY DEVICE 

Mukunda B. Pramanik, Burlington, Conn.; Rajendra V. Mistry, 

Cincinnati, Ohio, and Sib S. Ray, Newington, Conn., assignors 

to Otis Elevator Company, Farmington, Conn. 

Filed Nov. 3, 1992, Ser. No. 971,005 
Int. Cl.5 B66B 5/16 

US. Cl. 187—89 
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1. A bidirectional overspeed device for an elevator system, 
having an elevator car for travel in a hoistway along a guide- 
rail, and a governor rope passing over a governor sheave at the 
top of the hoistway and a tension sheave at the bottom of the 
hoistway comprising: 

a bidirectional governor, attached to the governor sheave; 

a first safety brake; 

a second safety brake; and 

a bidirectional linkage means, connecting said safety brakes 

and the governor rope, wherein an overspeed condition 
will cause said bidirectional governor to clutch the gover- 
nor rope, thereby implementing said bidirectional linkage 
means which in turn operates one of said first and second 
safety brakes. 


5,299,662 
LINEAR MOTOR ELEVATOR HAVING HYBRID 
ROPING AND STATIONARY PRIMARY 
K. Narasimha Reddy, Bolton, and John K. Salmon, South 
Windsor, both of Conn., assignors to Otis Elevator Company, 
Farmington, Conn. 
Continuation-in-part of Ser. No. 919,440, Jul. 27, 1992. This 
application Dec. 22, 1992, Ser. No. 995,220 
Int. Cl.5 B66B 17/12 
US, Cl. 187—94 

1. An elevator system, comprising: 

a car; 

a counterweight assembly including a motor secondary; 

a roping arrangement coupling said car to said counter- 
weight assembly, said roping arrangement determining a 
car roping ratio and a counterweight assembly roping 
ratio, said car roping ratio being less than said counter- 
weight assembly roping ratio so that a total travel distance 
of said counterweight assembly is less than a total travel 
distance of said car during normal operation of the eleva- 
tor system; 

guide rails, said counterweight assembly being mounted on 
said guide rails; 

a platform for a motor primary, said platform being attached 
to said guide rails; 

at least one wall associated with said counterweight assem- 


22 Claims 
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bly, said wall forming a recess which opens in a direction 
generally towards said counterweight assembly; and 
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from said mounting portion in a direction intersecting a 
line extending radially of the disk along said pad and 
located in an area between said pad and said outer beam of 
the carrier, said vibrating piece remaining spaced from 
said claw portions when the brake is actuated so that the 
vibrating piece does not interfere with said claw portions 
when the brake is actuated, said distal end of the vibrating 
piece being a bent portion of the vibrating piece extending 
toward the disk at the periphery of said pad so as to 
contact said disk when the pad wears a certain amount, 
the entire said bent portion constituting the distal end of 
said vibrating piece being located between said disk and a 
plane passing through said mounting portion parallel to 
said disk. 


5,299,664 


BICYCLE BRAKE ASSEMBLY INCLUDING CRANK ARM 


LEVERS WHICH FUNCTION AS SECOND CLASS 
LEVERS 


a motor primary mounted on said platform, at least portions Jack Peters, 806 Eastwood Dr., Prescott, Ariz. 86303 


of said platform and said motor primary being disposed in 
said recess, said motor secondary being spaced from said 
motor primary by a substantially constant air gap. 


5,299,663 
DISK BRAKE 
Kinzo Kobayashi, Kanagawa, and Shinichi Nakayama, Yamana- 
shi, both of Japan, assignors to Tokico Ltd., Kanagawa, Japan 
Filed Jun. 9, 1992, Ser. No. 895,734 
Claims priority, application Japan, Jun. 10, 1991, 3-043157[U] 
Int. Cl.5 F16D 55/224 
5 Claims 


1. A disk brake for a vehicle including a rotary disk having 

opposite sides, said disk brake comprising: 

a carrier mounted on a non-rotating part of the vehicle on 
one of the opposite sides of the disk, said carrier including 
side portions spaced from each other along the circumfer- 
ence of the disk and extending across the disk, and an 
outer beam located at the other of said opposite sides of 
the disk and connecting said side portions; 

a caliper supported by said carrier for sliding movement in 
the axial direction of the disk and including a cylinder 
portion on said one of the opposite sides of the disk, a 
piston received in the cylinder portion, a disk-pass portion 
extending from the cylinder portion across the disk, and 
two claw portions extending from the disk-pass portion on 
said other of the sides of the disk, said claw portions being 
spaced from each other in the circumferential direction of 
the disk; 

a pair of brake pads disposed on the opposite sides of the disk 
and supported so as to be slidable in the axial direction of 
the disk, at least the pad disposed on said other of the sides 
of the disk being supported by said carrier; 

a wear alarm member comprising a plate fixed relative to the 
pad on said other of the sides of the disk, said alarm mem- 
ber having a mounting portion at which the alarm member 
is fixed relative to said pad at a location between said claw 
portions, and at least one vibrating piece extending from 
the mounting portion and having a distal end remote from 
said mounting portion, said vibrating piece extending 


USS. Cl. 188—24,21 


Filed Aug. 11, 1992, Ser. No. 928,016 
Int. Cl.5 B62L 1/00 
19 Claims 


1. A caliper-type brake assembly for a bicycle, comprising: 

at least one pair of opposed, generally complementarily 
configured elongate brake arm levers; 

each said brake arm lever supporting adjacent a first end 
thereof a bearing surface; 

each said brake arm lever supporting adjacent a second 
opposite end a friction braking pad adapted to be urged 
with a controllable force against a respective sidewall of 
the wheel rim to be braked; 

pivotal support means for each said brake arm lever for 
supporting the brake arm lever on said bicycle adjacent a 
respective wheel rim to be braked, each said pivotal sup- 
port means being disposed between said first and second 
ends of the respective brake arm lever to thereby cause 
each said brake arm lever to function as a first class lever; 

at least one pair of complementarily configured crank arm 
levers each having a first arm and a second arm and a 
pivotal support means adjacent an end of said first arm; 

brake actuating means secured adjacent the end of said 
second arm of each said crank arm lever for pivoting said 
crank arm levers simultaneously about their respective 
pivotal support means; 

means supported on each said crank arm lever intermediate 
its opposite ends for engaging said bearing surface of an 
associated brake arm lever to thereby cause each said 
crank arm lever to function as a second class lever; 

whereby rotation of said crank arm levers about their re- 
spective pivots causes said brake actuating means on each 
said crank arm lever to act on the bearing surface of the 
associated brake arm lever to thereby rotate said brake 
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arm lever in a direction to urge its associated friction 
braking pad into wheel braking engagement with the 
respective sidewall of the wheel rim to be braked. 


5,299,665 
DAMPING BUSHING 

Rolf Weiler, Eppstein, and Uwe Bach, Niedernhausen, both of 

Fed. Rep. of Germany, assignors to Alfred Teves GmbH, 

Frankfurt am Main, Fed. Rep. of Germany 
Division of Ser. No. 585,150, Oct. 9, 1990, Pat. No. 5,161,651. 

This application Sep. 1, 1992, Ser. No. 938,702 

Claims priority, application Fed. Rep. of Germany, Feb. 9, 

1989, 3903744; Dec. 6, 1989, 3940276 
Int. Cl.5 F16J 3/04 

USS. Cl. 188—73.44 


ye 


st = 


1. A pin guide and damping bushing for the caliper of a 
floating caliper spot-type disc brake provided with a brake 
carrier and with a caliper being axially slidable in respect to the 
brake carrier and straddling a brake disc and brake shoes, said 
brake carrier and caliper having at least one pin, guided within 
a bore in a portion of said caliper, said pin having a threaded 
end adapted to be threadably received in a brake mounting 
structure and a drive head on the other end, a bushing sleeve 
received over said pin with said drive head positioned against 
one end of said bushing to be adapted to force the other end of 
said bushing to abut against said brake mounting structure 
when said pin threaded one end is advanced into said brake 
mounting structure, at least one elongated hollow tubular 
elastic damping guide element having a portion positioned in 
said bore in said portion of said caliper and received over said 
bushing, a rigid stop element carried by said damping guide 
element and also receiving said bushing limiting radial move- 
ments of said pin and bushing within said bore, said stop ele- 
ment having a basic body portion which has a tubular-shaped 
cross section, and also having radially outwardly directed 
extensions which form stop surfaces, one section of said damp- 
ing and guide element having interstices receiving said stop 
element extensions; said damping guide element having on one 
end an axial extension extending from said portion of said 
damping guide eiement within said bore in said caliper portion 
and surrounding said pin and bushing, said damping guide 
element also having formed on the other end an integral 
pleated cup surrounding said pin and bushing, said axial exten- 
sion having an end located axially past said drive head of said 
pin; a dust cover cap fit to said end of said axial extension to 
completely enclose said drive head; and, said pleated cup 
engaged with said bushing adjacent said other end, abutting 
said brake mounting structure whereby said damping guide 
element encloses said pin and bushing. 


5,299,666 
RESETTABLE PILOT OPERATED TORQUE LIMITER 

David J. Lang; Eric Stoutenborough, both of Rockford, and 

Gary Gillingham, Cherry Valley, all of Ill., assignors to 

Sundstrand Corporation, Rockford, Il. 

Filed Sep. 24, 1992, Ser. No. 950,794 
Int. Cl.5 F16H 57/10 

USS. Cl, 188—134 

1. A torque limiter comprising: 

a housing; 
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a shaft journalled in said housing and adapted to be con- 
nected to a source of rotary power; 

a rotary output journalled in said housing; 

a ball ramp coupling within said housing including an axially 
movable drive element coupled to said shaft, a driven 
element coupled to said output and facing said drive ele- 
ment, a spring biasing said elements toward each other, 
facing ramps in said elements at the interface of said ele- 
ments and balls in said ramps; 

a first set of teeth carried by said drive element; 
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a second set of teeth carried by said housing and aligned 
with said first set; 

whereby, when a predetermined resistance to rotation of 
said output is encountered, relative movement between 
said elements will occur, which in turn will cause said 
balls to move said drive element axially relative to said 
driven element, said relative axial movement causing the 
teeth of said first set to engage with the teeth of said 
second set; and means mounting said second set of teeth 
for limited axial/rotational movement within said housing. 


5,299,667 
CARBON COMPOSITE LAMINATED STRUCTURE 

Charles P. Hammond, Leicester, Great Britain, assignor to 

Dunlop Limited, a British Company, United Kingdom 
PCT No. PCT/GB90/01113, § 371 Date Jan. 22, 1992, § 102(e) 

Date Jan. 22, 1992, PCT Pub. No. WO91/01456, PCT Pub. 

Date Feb. 7, 1991 

PCT Filed Jul. 19, 1990, Ser. No. 807,832 

Claims priority, application United Kingdom, Jul. 22, 1989, 

8916822 
Int. Cl.5 F16D 65/12, 69/04, 13/64 


USS. Cl, 188—218 12 Claims 


10. A laminated friction disk fabricated from a refurbished 
pair of worn brake discs comprising a first layer of carbon 
composite material which provides a first wear surface and a 
second layer of carbon composite material which provides a 
second wear surface and a plurality of holes extending there- 
through with each said layer having an annular wear surface 
and wherein the second layer is held securely in contact with 
and against a surface of the first layer of carbon composite 
material opposite said first wear surface by fastening means 
extending through aligned pairs of said holes which, as viewed 
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in a direction perpendicular to the wear surfaces, lies within 
the area of said wear surfaces at radial positions equal to the 
inner diameter of the wear area plus more than 50% of the 
difference between the inner and outer radii of the annular 
wear area at a position wholly below the said wear surfaces 
and each said layer having torque and transmitting key forma- 
tions whereby the disc may slide axially but remain rationally 
fixed relative to a support structure, with the fastening means 
comprising rivets of a kind inherently adapted to withstand 
and in use be subject to tensile loads. 


5,299,668 
ASSEMBLY FOR DEPRESSING A VEHICLE PEDAL FOR 
BLEEDING BRAKES 

William L. Youngers, P.O. Box 164, and Delbert J. Youngers, 

P.O. Box 1205, both of Ephrata, Wash. 98823 

Continuation of Ser. No. 833,882, Feb. 11, 1992, abandoned. 

This application Jun. 29, 1993, Ser. No. 84,773 
Int. Cl.5 B6OT 7/00 


USS. Cl, 188—352 9 Claims 


1. A remotely controlled actuator for selectively depressing 
the pedal of a hydraulic brake system of a vehicle so as to 
permit said brake system to be bled by a single operator, said 
actuator comprising: 

a pedal actuator assembly comprising: 

a longitudinally extensible cylinder member having first 
and second ends, said cylinder member being config- 
ured to extend longitudinally between said brake pedal 
and a lower portion of a steering wheel rim; 

a first one-piece hook portion mounted to said first end of 
said cylinder member, said first hook portion having a 
receiving area for engaging said brake pedal and a 
laterally extending entrance opening having a width 
sized to permit passage of said pedal therethrough into 
said receiving area; and 

a second one-piece hook portion mounted to said second end 

of said cylinder member, said second hook portion having 

a generally circular receiving area for engaging said steer- 

ing wheel rim and a laterally extending entrance opening 

having a width sized to permit passage of said rim there- 
through into said receiving area; and 

a portable control assembly for selectively extending and 

retracting said cylinder member of said actuator assembly 

so that said first hook portion alternately depresses and 
raises said brake pedal as said second hook portion reacts 
against said steering wheel rim; 

said openings into said receiving areas in said first and sec- 

ond hook portions extending generally parallel to one 

another and to one side of said actuator assembly so as to 
permit said hook portions to be set over said brake pedal 
and steering wheel rim so that said hook portions are 
retained on said pedal and rim by the weight of said actua- 
tor assembly, and said circular receiving area in said sec- 
ond hook portion having a fixed diameter sized larger than 
a cross-sectional diameter of said steering wheel rim, and 
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also larger than said width of said entrance opening in said 
second hook portion so that said circular receiving area 
has first and second extremities which extend longitudi- 
nally on either side of said entrance opening, so that as said 
cylinder member is alternately extended and retracted 
with said steering wheel rim in said receiving area of said 
second hook portion, said second hook portion shifts 
longitudinally on said steering wheel rim so that said rim 
is positioned alternately within said first and second ex- 
tremities of said circular receiving area and out of register 
with said entrance opening, so as to prevent accidental 
displacement of said rim through said entrance opening of 
said second hook portion as said first hook portion of said 
actuator assembly alternately depresses and raises said 
pedal of said brake system. 


5,299,669 
VIBRATION ELIMINATOR 

Karl-Heinz Pepping, Schleiden; Hubert Hausmann, Mercher- 

nich; Michael Engel, Neuendorf, and Gunther Gebhardt, 

Stadtkyll, all of Fed. Rep. of Germany, assignors to Diehl 

GmbH & Co., Nuremberg, Fed. Rep. of Germany 

Continuation of Ser. No. 797,433, Nov. 22, 1991, abandoned. 
This application Mar. 23, 1993, Ser. No. 35,907 

Claims priority, application Fed. Rep. of Germany, Nov. 28, 

1990, 4037786 
Int. Cl.5 F16F 15/08; GO5G 25/00 


US. Cl. 188—379 11 Claims 


1. A vibration suppression assembly for an actuating element 
of an aggregate, said vibration suppression assembly being 
operatively interposed between a linkage means and a shift 
lever of said aggregate, the vibration suppression assembly 
comprising: 

a cage operatively connected to the linkage means and form- 

ing upper, lower, left, and right inside surfaces; 

a prestressed rubber spring captured in said cage and fixedly 

connected to the shift lever, the rubber spring including 

i) a first prestressed compressible element compressed 
between the shift lever and the upper inside surface of 
the cage, and 

ii) a second prestressed compressible element compressed 
between the shift lever and the lower inside surface of 
the cage, 

wherein the cage holds the rubber spring spaced from the 
left and right inside surfaces of the cage over substan- 
tially the lengths of said inside surfaces; and 

a weight mounted on the cage to help dampen vibrations. 


5,299,670 
TELEPHONE CORD REEL 
Warren L. Willard, R.R. 4, Box 85, Charleston, Ill. 61920 
Filed Jun. 11, 1993, Ser. No. 76,552 
Int. Cl.5 HO2G 11/02 
US. Cl. 191—12.2 R 

1. A telephone cord reel comprising: 
(a) a first section of telephone cord having at least one con- 
ductor, which section unwinds from the reel and is 

adapted for connection to a telephone handset; 


5 Claims 
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(b) a second section of telephone cord which is adapted for 
connection to a telephone outlet; 

(c) a hollow cylindrical spool around which the cord winds 
and unwinds as the spool rotates, the spool having helical 
channels on its outer surface, the channels being of a size 
such that the cord fits into the channels; 

(d) a housing for the spool having a slot running substantially 
the length of the spool and having supports for the ends of 
the spool; 

(e) a cord guide assembly for guiding the cord into the 
channels as it is wound, the assembly comprising: (i) a 
track running substantially the length of the spool and 
mounted in a fixed position a uniform distance from the 
spool; and (ii) a cord guide adapted to ride along the track, 
having an opening through which the cord passes, and 
having a protrusion which engages the helical channels of 
the spool, such that the cord guide moves along the track 
as the spool rotates; 


(f) a helical torsional spring inside the spool, one end of 
which is engaged to the spool and rotates with it, the other 
end of which is not engaged to the spool and does not 
rotate with it, such that the spring provides a force to 
rotate the spool and rewind the cord when the cord is 
unwound; 

(g) a means for releasably holding the cord in a fixed position 
when it is unwound; and 

(h) an electrical contact assembly for transmitting electricity 
from the outlet end of the cord to the portion of the cord 
wound on the spool, the assembly comprising a coil spring 
for each separate conductor in the cord, the inner end of 
each coil spring connected to a conductor of the portion 
of the cord wound on the spool, the outer end of each 
spring connected to a conductor of the outlet end of the 
cord, such that the coil spring uncoils and recoils as the 
spool rotates. 


5,299,671 
COIN EXCHANGER 
Clifford Garland, 149 Van Brunt St., Brooklyn, N.Y. 11231 
Filed Apr. 11, 1991, Ser. No. 683,612 
Int. Cl.5 GO7D 5/08; A45C 1/12 
9 Claims 


1. A coin exchanger and amusement device comprising: 
a) a box having a receptacle on the top thereof into which a 
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coin or the like may be inserted, and also having an open- 
ing in one side wall thereof; 

b) a motor means including a source of power within said 
box; 

c) contact means connected with said source of power re- 
sponsive to insertion of a coin into said receptacle for 
actuating said motor means; 

d) coin grasping means contained within said box; 

e) a lid on the top of said box normally closing the top of the 
box; 

f) gear means connected with said motor means and actuable 
in response thereto; 

g) means responsive to said gear means for rotating said coin 
grasping means upwardly to open said lid, reach out from 
said box into grasping engagement with said coin, and 
return grasping said coin into said box, said lid closing 
upon return of said coin grasping means into said box; 

h) storage means holding a plurality of coins or the like 
different from said coin located within said box; and 

i) ejection means responsive to said gear means for ejecting 
one of said plurality of coins into said sidewall opening 
upon retraction of said coin grasping means into said box. 


5,299,672 
COIN SELECTOR WITH COIN SLIT SHUTTER 


Kenji Nishiumi, Hannou, and Takeshi Ishida, Sakado, both of 


Japan, assignors to Kabushiki Kaisha Nippon Conlux, Tokyo, 
Japan 


Division of Ser. No. 741,912, Aug. 8, 1991, Pat. No. 5,236,339. 


This application Apr. 27, 1993, Ser. No. 52,683 
Claims priority, application Japan, Apr. 5, 1991, 3-73276 
Int. Cl.5 GO7D 5/08 
12 Claims 


1. A coin selector comprising; 

horizontal coin conveying means slidably arranged in a 
housing of the coin selector, said horizontal coin convey- 
ing means serving to forcibly convey a coin inserted 
through a coin insert slit in the horizontal direction by 
recirculatively driving an opposing pair of endless belts 
while said coin is held between said opposing pair of 
endless belts, 

detecting means for detecting whether said horizontal coin 
conveying means is arranged at a normal position in said 
housing or not, 

a shutter arranged peripheral to said coin insert slit to open 
or close said coin insert slit, 

shutter driving means for displaceably driving said shutter, 
and 

shutter controlling means for enabling said shutter driving 
means to be displaceably driven under a condition that an 
output from said detecting means for detecting that said 
horizontal coin conveying means has been arranged at 
said normal position in said housing is detected. 
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5,299,673 
COIN RECEIVING MECHANISM HAVING A FOREIGN 
OBJECT RELEASE DEVICE 
Edward S. Wu, Freemont, Calif., assignor to Tatung Telecom 
Corporation, Mountain View, Calif. 
Filed Jun. 13, 1991, Ser. No. 714,932 
Int. Cl.5 GO7F 1/04 


USS. Cl. 194—345 21 Claims 
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1. A coin receiving mechanism having a foreign object 
release device for use with a coin receiving machine, said 
mechanism comprising: 

first and second hinged coin chute walls, each having an 

inner surface and an upper and lower portion, said coin 
chute walls having a plurality of planar sections, said 
planar sections lying in different planes to define a zig- 
zagged coin chute path through which a coin travels, said 
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5,299,675 
POUCH FEEDER METHOD AND DEVICE WITH 
ANGLED RIM 

Benny C. Schumann, Coon Rapids, and Donald E. Giorgio, 

Fridley, both of Minn., assignors to T L Feeding Systems, 

Inc., Minneapolis, Minn. 
Continuation of Ser. No. 612,065, Nov. 9, 1990, abandoned. This 

application Nov. 18, 1992, Ser. No. 978,032 
Int. Cl.5 B65G 47/24 


USS. Cl, 198—392 7 Claims 


1. An apparatus for precision feeding and alignment of prod- 


coin chute walls being pivoted to swing open wider at uct packets for subsequent packaging comprising: 


their lower portion than at their upper portion, each of 


said coin chute walls further having a lower planar section 
which has a coin path which is angled with respect to a 
coin path defined by said planar sections arranged in 
different planes. 


5,299,674 
CONVEYOR SYSTEM AND METHOD EMPLOYING A 
MOBILE BELT SUPPORT STRUCTURE 
Wayne S. Cusitar, Saskatchewan, Canada, assignor to Westfalia 
Mining Progress, Inc., Charleston, W. Va. 
Filed Dec. 20, 1991, Ser. No. 810,407 
Int. Cl.5 B65G 41/00 


US. Cl. 198—303 12 Claims 


1. A mobile belt support car for an extensible conveyor belt 
having an upper troughing strand and a lower return strand, 
the car comprising: 

a frame carried by wheels and being movable from a tangen- 
tial direction to a position under the lower return strand; 
and 

troughing strand support means, movable to a position under 
the upper troughing strand when the frame is moved 
under the return strand, 

wherein the troughing strand support means comprises a 
first idler assembly mounted on the frame and including an 
upper horizontally disposed cantilevered beam, the upper 
cantilevered beam having a distal end which passes be- 
tween the upper troughing strand and the return strand. 


a) a bowl-like rotatable vessel having walls comprising an 
inner surface, a top surface, and an outer surface, the inner 
surface forming a vessel cavity suitable for receipt of a 
plate, a flexible disc, and product packets therein: 

b) an angled rim positioned on the top surface of the vessel 
walls, the rim being angled sot hat a rim inner surface is 
proximate the all inner surface and is positioned higher 
than a rim outer surface; 

c) a plate positioned within the vessel cavity between the 
inner surfaces of the vessel walls, the plate having an 
upper surface and a lower surface; 

d) a rotatable and flexible disc positioned substantially en- 
tirely on the plate upper surface, the disc being suitable for 
receiving product packets thereon, wherein the flexible 
disc and the vessel rotate to move the product packets 
from positions on the disc to the angled rim top surface; 
and 

e) ring means extending vertically from placement on the 
angled rim so that product packages are uniformly aligned 
by the angled rim and the ring means; 

wherein the ring means comprises an inner positioning ring 
and an outer orienting ring, the inner positioning ring 
comprising an interrupted ring having first and second 
ends. 


5,299,676 
ROTATION CHECK MECHANISM 

Malcolm V. Wade, Meadowbank, Australia, assignor to IVG 

Australia Pty. Limited, Lidcombe, Australia 

Filed Aug. 11, 1992, Ser. No. 929,897 

Claims priority, application Australia, Aug. 15, 1991, PK- 

7791; Aug. 15, 1991, PK-7792; Jun. 3, 1992, PL-2761 
Int. Cl.5 B6OK 41/26; F16D 55/48 

US. Cl. 192—8 R 18 Claims 

1. A mechanism for abruptly checking the motion of a rotat- 
ing input shaft comprising: an oil-filled casing; two rings which 
are axially and angularly displaceable with respect to one 
another mounted coaxially within said casing; braking surfaces 
provided on respective rims of said rings and lying on respec- 
tive frusto-conical surfaces; opposed braking surfaces provided 
on the casing and facing those of the rings, the braking surfaces 
of the casing also lying on frusto-conical surfaces which are 
complementary and parallel to those of the rings; resilient 
means acting to urge the two rings apart; a thrust-transmitting 
assembly positioned between the rings and composed of balls 
located in a circle of spaced pockets providing respective 
camming surfaces; and a series of circumferentially-spaced 
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recesses provided on at least one of said braking surfaces and 
dividing it into circumferentially spaced arcuate braking zones, 





Pe 





each of said recesses converges towards at least one of said 
braking zones fianking it. 


5,299,677 

GUIDE-TUBE WITH INTEGRAL SEALING FOR MOTOR 

VEHICLE GEARBOX CLUTCH RELEASE BEARING 
Claude Caillaud, La cote, 52200, Jorquenay, and Louis-Claude 

Garcia, Les Roises, 52200, Langres, both of France 

Filed Oct. 14, 1992, Ser. No. 960,864 
Claims priority, application France, Oct, 15, 1991, 91 12672 
Int. Cl. F16D 23/12, 13/58; B60K 17/00 


USS. Cl. 192—115 7 Claims 


1. Guide-tube with integral sealing for motor vehicle gear- 
box clutch release bearing, comprising a tubular sleeve able to 
be engaged axially around the input shaft of the gearbox and 
having a radial bearing surface made from one part, forming a 
plate for fixing the guide-tube to the outer face of the wall of 
the casing of the gearbox, and a sealing ring with a lip engaged 
inside the sleeve, characterized in that the sealing ring with a 
lip comprises a reinforcing member (5) comprising a tubular 
bearing surface (6) able to be engaged by force in the tubular 
sleeve (1) of the guide-tube, the said tubular bearing surface (6) 
being extended at each of its ends by a radial bearing surface, 
one (7) directed towards the inside and at the end of which a 
sealing gasket with a lip (9) is made and the other (8) directed 
towards the outside and on which an annular sealing bead (13) 
is made, able to come into contact with the external face of the 
wall of the casing. 


152-935 O.G.-94-14 
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5,299,678 
LIMIT SWITCH MECHANISM FOR GARAGE DOOR 
OPENER 
James S. Chang, Arlington Heights; Mark D. Siegler, Brook- 
field, and Douglas R. Turner, Arlington Heights, all of Ill., 
assignors to The Chamberlain Group, Inc., Elmhurst, Ill. 
Continuation of Ser. No. 702,776, May 17, 1991, abandoned. 
This application Aug. 12, 1993, Ser. No. 105,780 
Int. Cl.5 HO2P 3/00; EOSF 15/00; F16D 71/00 
US. Cl. 192—141 9 Claims 
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1. A limit switch mechanism for controlling a motor over a 

selected range of movement comprising: 

a support frame; 

a shaft journaled at ends on said support frame for rotational 
movement about a first axis, said shaft being threaded 
between said journaled ends; 

a first switch actuator and a second switch actuator thread- 
edly received on said shaft, each switch actuator being 
generally cylindrical with an axially extending threaded 
bore and being formed with a plurality of radially extend- 
ing slots equally spaced around the periphery and with at 
least one slot extending radially of said first axis, said slot 
having an outwardly facing mouth portion and being in a 
plane through said first axis; 

a first limit switch and a second limit switch mounted on said 
support frame at opposite ends of said shaft, each said limit 
switch having control means operating one of said limit 
switches, said control means for said first limit switch 
being positioned in the path of said first switch actuator to 
operate said first limit switch upon axial movement of said 
first switch actuator toward one of said shaft ends, said 
control means for said second limit switch being posi- 
tioned in the path of said second switch actuator to oper- 
ate said second limit switch upon axial movement of said 
second switch actuator toward the other of said shaft 
ends; 

latch means biased into engagement with said first switch 
actuator and said second switch actuator for engaging said 
slots to restrain rotation of said switch actuators while 
permitting axial movement of said switch actuators along 
said shaft upon shaft rotation; and 

manual actuation means connected to said latch means for 
permitting an operator of said limit switch mechanism to 
readily disengage said latch means from said first switch 
actuator and said second switch actuator, said manual 
actuation means comprising an operator accessible plate 
pivotally mounted about a second axis parallel with and 
spaced from said first axial and said latch means comprises 
a restraining portion affixed to said operator accessible 
plate which extends parallel to said first axis and is engage- 
able with one of said slots in each of said first switch 
actuator and said second switch actuator to restrain rotary 
movement and permit axial movement along said shaft. 
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5,299,679 


5,299,680 
APPARATUS FOR PILING AND TRANSFERRING 


CONVEYOR SYSTEM WITH TRANSVERSE PUSHER TO 
CIGARETTES TRANSFER LOAD CARRYING UNITS BETWEEN 
Koichiro Obara; Tadao Etani, and Hiromitsu Ohara, all of SEPARATE CONVEYING PATHS 
Tokyo, Japan, assignors to Japan Tobacco Inc., Tokyo, Japan Arthur B. Rhodes, 4111 Waterford Cir., Apt. 7, Louisville, Ky. 
Filed Dec. 22, 1992, Ser. No. 994,643 40207 
Claims priority, application Japan, Dec. 25, 1991, 3-356638; 
Dec. 25, 1991, 3-356642 
Int. Cl.5 B65G 57/00 
U.S. Cl. 198—418.3 


Filed Dec. 4, 1992, Ser. No. 987,464 
Int. CL.5 B65G 17/32 
US. Cl. 198-—465.2 
3 Claims 


1. A packing apparatus comprising: 

a plurality of packing drums arranged side by side in the 
order of the first packing drum to the last packing drum 
and operated synchronously with each other, each of said 
packing drums being provided with a number of packing 
heads each head carrying the number of cigarettes in a 
cigarette package, said packing heads at a point of transfer 
swinging synchronously with each other so that said 
packing heads of the adjacent packing drums face each 
other and the same number of cigarettes as said number of 
cigarettes in said cigarette package are transferred and 
packed between said adjacent packing drums when said 
heads of said adjacent packing drums pass regions of said 
adjacent packing drums which are the closest to each 
other; 

a rotatable cigarette piling drum provided with a plurality of 
cigarette piling heads, on each of which said number of 
cigarettes are piled, said cigarette piling drum having one 
axial end and the other axial end; 

an intermediate drum provided adjacent to and coaxially 
with said cigarette piling drum at said one axial end of said 
cigarette piling drum and at a side of said first packing 
drum, said intermediate drum being rotated synchro- 
nously with said cigarette piling drum, said intermediate 
drum having the same number of cigarette holding heads 
as the number of said cigarette piling heads, for holding 
said number of cigarettes in said one cigarette package; 

a pushing-out drum provided adjacent to and coaxially with 
said other axial end of said cigarette piling drum and 
rotated synchronously with said cigarette piling drum, 
said pushing-out drum being provided with the same 
number of pushers as said number of said cigarette piling 
heads, for pushing said number of said cigarettes out of 
said cigarette piling heads and transferring said cigarettes 
to said intermediate drum; 

means for swinging said cigarette holding heads of said 
intermediate drum synchronously with said packing heads 
of said first packing drum; and 

means for swinging said cigarette piling heads synchro- 
nously with said cigarette holding heads of said intermedi- 
ate drum at least in regions of said cigarette piling drum 
and said intermediate drum which are closest to each 
other. 


US. Cl. 198—690.1 


1. A conveyor system comprising: 

a first conveyor track defining a first conveyor path; 

a second conveyor track defining a second conveyor path; 

a portion of a length of said second conveyor track being in 
close proximity to a portion of a length of said first con- 
veyor track; 

at least one load carrying unit moveable with said first con- 
veyor track and said second conveyor track, 

said load carrying unit including a vertically moveable track 
engaging pin; 

conveyor track load carrying unit transfer means including 
means to raise said engaging pin from engagement with 
one of said first or second conveyor track, means to push 
said pin from alignment with one of said first or second 
conveyor tracks to alignment with the other of said first or 
second conveyor tracks, and means to lower said pin into 
contact with said other of said first or second conveyor 
track, said means to push said pin includes a piston having 
a pin pushing member in cooperating relationship there- 
with, said pin pushing member including an outwardly 
extending member adapted to engage a downwardly ex- 
tending sleeve attached to said load carrying unit, said pin 
movable within said sleeve, said piston and said means to 
push said pin being positioned so that in a first position 
said pin pushing member engages said sleeve and in a 
second position pushes said sleeve including said pin and 
said load carrying unit a preselected distance; and 

means to activate and deactivate said transfer means. 


5,299,681 
CONVEYOR EQUIPMENT 


Nobuaki Kadono; Daisaku Kugo; Masatoshi Kajiwara, and 


Ryuji Yamakawa, all of Nagaokakyo, Japan, assignors to 
Murata Manufacturing Co., Ltd., Japan 

Filed Apr. 29, 1992, Ser. No. 875,378 
Claims priority, application Japan, Apr. 30, 1991, 3-126598; 


Sep. 21, 1991, 3-270400 


Int. Cl.5 B6SG 15/58 
11 Claims 
1. Apparatus for conveying a workpiece having a magnetic 


portion, said apparatus comprising: 


an endless belt having internal teeth at a constant pitch on an 
internal surface thereof; 

workpiece retaining means provided at a constant pitch on 
said belt, said workpiece retaining means being for retain- 
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ing thereon said magnetic portion of said workpiece and 
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2. A storage and protection device for eyeglasses compris- 


positioning said workpiece in a feed direction of said belt; ing: 


drive means for driving said belt at a constant pitch, said 
drive means comprising a drive pulley having teeth to be 
engaged with said internal teeth of said belt; and 





a guide rail for slidably guiding said belt, said guide rail 
comprising a magnet which attracts said magnetic portion 
of said workpiece toward said workpiece retaining means. 


5,299,682 
EYEGLASS STORAGE AND PROTECTION DEVICE 
THAT CAN FUNCTION TO SECURE EYEGLASSES 
WHILE EYEGLASSES ARE WORN 
Eric L. Tatar, 339 Cumberland, San Francisco, Calif. 94114 
Filed Jul. 26, 1993, Ser. No. 96,444 
Int. Cl. B65D 85/38; GO2C 3/02 


US. Cl. 206—5 2 Claims 


1. A storage and protection device for eyeglasses, convert- 
ible to a securing device for eyeglasses, comprising: 

an enclosure having first and second sides secured to each 
other to define a pocket which is sized and shaped for 
receiving eyeglasses therein; 

means for selectively closing said pocket; 

extensions extending from said enclosure in opposite direc- 
tions, each extension having a free end and means at said 
free end for securing said extension to a temple of the 
eyeglasses for securing the eyeglasses to the head of a 
wearer; and 

fastening means on an exterior surface of each said side, 
wherein the fastening means on the first side is adapted to 
fasten to the fastening means on the second side when the 
enclosure is rolled upon itself, for removably maintaining 
the enclosure in a rolled configuration; 

whereby in an unrolled configuration, said enclosure may 
receive the eyeglasses, and in the rolled configuration said 
enclosure may operate as a portion of a strap defined by 
said enclosure and said extensions for securing the eye- 
glasses to the head of the wearer. 


an enclosure having first and second sides secured to each 
other to define a pocket which is sized and shaped for 
receiving eyeglasses therein; 

means for selectively closing said pocket; 

extensions extending from said enclosure in opposite direc- 
tions, each extension having a free end and means at said 
free end for securing the extension to a temple of the 
eyeglasses for securing the eyeglasses to the head of a 
wearer; 

means for removably fastening the enclosure in a rolled 
configuration so that said enclosure may operate as a 
portion of a strap defined by said enclosure and said exten- 
sions for securing the eyeglasses to the head of the wearer; 
and 

fastening means on said extensions and on said first side of 
said enclosure for fastening said extensions against the 
exterior of said first side when the pocket is used for 
storing the eyeglasses therein. 


5,299,683 
SHOWER CADDY 
Ronald E. Poole, 208 Bloomingdale Rd., Kitchener, Ontario, 
Canada N2K 1B1 
Filed Jul. 14, 1993, Ser. No. 91,771 
Int. Cl.5 A47K 5/06 


USS. Cl. 206—77.1 


1. A new and improved shower caddy comprising: a rigid, 
two-part external case the two parts hinged to each other; a 
plurality of holders for toilet articles disposed within and 
fastened to said case; means for dispensing fluids arranged 
within and fastened to said case, and means within said case for 
removably supporting a plastic fluid container within said fluid 
dispensing means whereby fluid from said plastic container is 
dispensed through said dispensing means; a plurality of hook 
members hingedly attached to one part of said case and extend- 
able therefrom by means of said hinged attachment to engage 
with a shower curtain support rod to permit hanging such case 
therefrom, each of said hook members comprising an upper 
portion and a lower portion connected thereto at a mid section 
of each of said hook members, said upper and lower portions at 
each said mid section being generally rod shaped and con- 
nected to each other in end to end fashion along a longitudinal 
axis therethrough by a pivotal connector, wherein said upper 
portion is pivotable relative to said lower portion about said 
longitudinal axis. 
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5,299,684 
: HAY BALER 
Woodbury S. Ransom, 14 Elm Rd., Bolinas, Calif. 94924 
Division of Ser. No. 616,545, Nov. 21, 1990, Pat. No. 5,193,449. 
This application Mar. 12, 1993, Ser. No. 30,993 
Int. Cl.5 B65D 71/00 


USS. Cl. 206—83.5 2 Claims 


1. A vented bale of crop material comprising: 

a mat of crop material folded and compressed in a zig-zag 
pattern into a plurality of successive parallel layers form- 
ing a rectangular bale; 

banding means extending around the bale and being substan- 
tially perpendicular to the parallel layers for securing the 
bale together and for preventing the layers from separat- 
ing; and 

a plurality of spaced apart vent apertures extending through 
the parallel layers of crop material for forming a vent 
through the bale that permits air venting and water drain- 
age from the bale. 


5,299,685 
TENSION AND FREELY ADJUSTABLE PROTECTIVE 
CASE FOR REMOTE CONTROL UNIT 
C. H. Chin, 3rd F1., No. 38, Jin-Nan St., Taichung City, Taiwan 
Filed May 11, 1993, Ser. No. 59,304 
Int. Cl.5 B65D 85/38 
U.S. Cl. 206—320 


1. A protective case for a remote control unit comprising: 

a plurality of housings, each of said housings having a space 
for receipt of a portion of the remote control unit; 

a plurality of embedding arms, each of said embedding arms 
having an end received within one of said plurality of 
housings; 

a base positioned within an area defined by said plurality of 
housings, said base receiving an opposite end of said em- 
bedding arms, said embedding arms movable outwardly 
relative to said base; and 

a spring received by said base, said spring having ends in 
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resilient pressured contact with a surface of said embed- 
ding arms. 


5,299,686 
ROLLED STRIP OF TEE-NUT FASTENERS FOR 
TEE-NUT FASTENER SETTING APPARATUS 
Keith G. Bromley, Brownlee Dr., Bradford, Ontario, and Walter 
H. Leistner, 97 Alamosa Dr., Toronto, Ontario, both of Can- 
ada 
Continuation-in-part of Ser. No. 687,167, Apr. 18, 1991, Pat. No. 
5,214,843. This application Apr. 9, 1993, Ser. No. 44,494 
Int. Cl.5 B65D 85/24, 85/671, 85/677; B6SH 5/28 
U.S. Cl. 206—338 9 Claims 


R 
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1. A rolled strip of a plurality of separate Tee-nuts, said 

rolled strip of Tee-nuts comprising; 

Tee-nut sleeve portions defining an interior with threads 
therein, and an exterior adapted to be embedded in a 
workpiece and said sleeve portions each defining a central 
sleeve axis; 

Tee-nut face flanges adapted to lie on the surface of a work- 
piece and formed integrally with said sleeve portions, said 
sleeve portions defining a longitudinal axis, and said face 
flanges lying in a plane transverse to said longitudinal axis 
and defining first and second faces on opposite sides, said 
first faces surrounding said sleeve portions and said sec- 
ond faces being opposed thereto; 

continuous breakable means secured to the exterior of said 
second faces of said separate Tee-nuts and joining respec- 
tive said Tee-nuts, forming said Tee-nuts into a strip, and 
defining spacing between adjacent Tee-nuts whereby said 
continuous breakable means is adapted to flex between 
adjacent said Tee-nuts and said breakable means defining 
a median axis; 

said strip of Tee-nuts being rolled into a roll of Tee-nuts, 
and, 

said median axis of said breakable means being offset to one 
side of the central axis of each sleeve portion of each 
Tee-nut. 


5,299,687 
CANNULA ADAPTOR DELIVERY SYSTEM 
Paul H. Hanifl, Barrington Hills; Lawrence G. Ponsi, Wheeling, 
and David A. Bates, Libertyville, all of Ill., assignors to Sage 
Products, Inc., Crystal Lake, Ill. 
Filed Dec. 22, 1992, Ser. No. 995,152 
Int. Cl.5 B65D 83/10 
US. Cl. 206—370 14 Claims 
1. A system for holding and delivering a plurality of dispos- 
able cannula adaptors, comprising 
a. a dispenser having a dispensing surface, 
b. at least one disposable cannula adaptor, said adaptor 
having an internal aperture therethrough, and 
c. means on said dispensing surface for removably retaining 
a plurality of said disposable cannula adaptors in a spaced 
relationship, said retaining means comprising a series of 
spaced posts extending from and perpendicular to said 
dispensing surface, each post comprising a shaft having 
one end secured to said dispensing surface and an opposite 
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end shaped to pass through said internal aperture when 
said adaptor is passed said opposite end, and each post 


having a length sufficient to accommodate at least two 
cannula adaptors stacked axially on said post. 


5,299,688 
STORAGE DEVICE AND SYSTEM FOR CARD 
COLLECTIONS 
John W. McKay, and Brian W. McKay, both of Keller, Tex., 
assignors to Pro Box, Fort Worth, Tex. 
Filed Mar. 20, 1992, Ser. No. 855,230 
Int. Cl.5 B65D 25/06 


USS. Cl. 206—425 15 Claims 


1. A box comprising: 

two opposing end portions, each having width “w”; 

two opposing side portions, each having length “I”; and each 
extending from one edge of one of said end portions to one 
edge of said opposing end portion so as to form a parallel- 
ogram; 
bottom portion having width “w” and length “1” and 
extending interiorly from said opposing end portions and 
said opposing side portions; 

at least one shelf portion extending in a direction away from 
said interiorly extending bottom along its entire length 
along at least one of said side portions, said shelf portion 
overhanging said side portion in a direction away from 
said interiorly extending bottom, said shelf portion con- 
nected to an extension of said end portions, said end por- 
tion extension being outside said width “‘w’’, wherein said 
shelf portion includes means for positionally removing 
partitions between said side portions at selected positions 
along said length “I” of said side portions, wherein said 
partitions have a first portion which is supported on said 
shelf portion and a second portion which hangs down 
between said side portions. 

4. A box for storing card collections, said box having two 

sides, two ends, a bottom and an open top portion comprising: 

opposing guides disposed in each side of said box, said guides 
adapted for removably placing one or more dividers be- 
tween said opposing guides in said sides, wherein said card 
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collections can be stored between said dividers within said 
box, and wherein each of said guides are a pair of L- 
shaped members extending from said sides for capturing 
each end of said dividers for preventing ends of said divid- 
ers from being displaced away from said opposing guides 
towards a center of said box, wherein said sides include 
recessed portions directed away from said center of said 
box, said recessed portions positioned towards a top of 
said sides, each of said recessed portions comprising: 

a first wall coupled to one of said sides in a substantially 
perpendicular manner, and 

a second wall coupled in a substantially perpendicular man- 
ner to said first wall, 

wherein said guides are inset within said recessed portions so 
as to prevent contact between said guides and stored ones 
of said card collections, each of said guides coupled to said 
second wall. 


5,299,689 
STACKABLE TOOTHPASTE TUBE 
William Ledewitz, 31 Brookwood Dr., Woodbridge, Conn. 06525 
Filed Feb. 11, 1993, Ser. No. 16,543 
Int. Cl.5 B65D 2/1/02 


US. Cl. 206—503 4 Claims 


1. A blow-molded. stackable toothpaste tube having a 
wedge-shaped bottom, opposite flat and parallel side panels, 
front and back panels each having a larger surface area than 
either of the side panels, wherein said front and back panels 
connect at a bottom narrow ends of the wedge-shaped bottom, 
a relatively large top opening for filling the tube with product, 
said flat and parallel side panels each having a flat linear sur- 
face extending from the top opening to said bottom narrow end 
of said wedge-shaped bottom wherein the tube is vertically 
stackable along its respective side panels, with the side panels 
of identical tubes engageable along their entire flat linear sur- 
faces, said tube being provided with a multi-layered wall hav- 
ing a thickness in the range of 0.006 to 0.010 inches, wherein 
said tube being laterally stackable with another tube horizon- 
tally on a shelf. 


5,299,690 

CASCADING STACKABLE TRAYS 
John W. Mund, Fox Lake, Wis.; Cari Burns; Robert Chieda, 
both of Wheaton, Ill.; Leon C. Clouser, Jr., Lombard, Ill., and 
Robert A. O’Neil, Glen Ellyn, Ill., assignors to Sterling Plas- 

tics Co., Madison, Wis. 
Filed Jun. 22, 1993, Ser. No. 81,017 
Int. Cl.5 A47F 3/14 

U.S. Cl. 206—503 4 Claims 
1. A stackable tray system including two or more generally 
rectangular, horizontal trays spaced above one another, said 
trays having opposed sides, each pair of trays being separated 
by support elements attached to said opposed sides of the 
lower one of the pair of trays, the support elements each in- 
cluding a ledge for holding the upper tray of each pair, the 
upper tray of a pair being arranged for sliding horizontal 
movement with respect to the lower tray in its pair each ledge 
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includes a slot and a tray retainer is inserted in each slot, the 
retainer including a lower portion wider than the slot, an upper 


portion penetrating the slot and a coupling portion attached to 
the upper portion, the bottom of the upper tray in each pair 
being arranged to receive the coupling portion of the retainer. 


5,299,691 
SPACING SHEET FOR HANDLING MATERIAL 
Ernest P. Winski, Oshkosh, Wis., assignor to Kinetic Robotics, 
Inc., Menasha, Wis. 

Continuation-in-part of Ser. No. 449,235, Dec. 6, 1989, which is 
a continuation of Ser. No. 102,386, Sep. 29, 1987, abandoned, 
which is a continuation-in-part of Ser. No. 888,511, Jul. 23, 1986, 
abandoned. This application Mar. 20, 1991, Ser. No. 672,314 
Int. Cl.5 B6SD 19/38 


US. Cl. 206—527 30 Claims 


4. A spacing sheet for supporting a layer of material thereon, 

said spacing sheet comprising: 

(a) a plurality of spaced apart top surface ridges adapted to 
contact and support the layer of material, and a top sur- 
face comprising the totality of said top surface ridges; 

(b) a bottom surface adapted to contact and interface with an 
underlying support; 

said top and bottom surfaces defining opposing extremities, 
and thereby a thickness, of said spacing sheet, said thick- 
ness being between 0.25 inch and 2 inches; 

(c) edges; and 

(d) a plurality of spaced apart, upwardly open channels 
disposed between said top surface ridges; 

said channels extending downwardly from said top surface, 
each said channel extending from one of said edges along a 
straight line across said top surface, said channels extending 
from said top surface downwardly a distance comprising at 
least 25% of the height of said thickness of said spacing sheet, 
said top surface ridges, in combination, being operatively con- 
tinuous and effective to resist bonding of said spacing sheet. 
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5,299,692 
METHOD AND APPARATUS FOR REDUCING CARBON 
CONTENT IN PARTICULATE MIXTURES 

Robert D. Nelson, Kennesaw; Jerry L. Heavilon; Robert W. 

Styron, both of Marietta, and Bill G. Fletcher, Marietta, all of 

Ga., assignors to JTM Industries, Inc., Kennesaw, Ga. 

Filed Feb. 3, 1993, Ser. No. 12,999 
Int. Cl. BO3B 9/00 


US. Cl. 209—2 32 Claims 


63/ 


1. Method of reducing the carbon content of particulate 
matter selected from the group consisting of fly ash and wood 
ash, comprising: 

a) providing an inclined surface having an elevated distal 

end and a lower proximal end; 

b) positioning said particulate matter at said distal end; 

c) subjecting said inclined surface to a first source of vibra- 
tion to transport said particulate matter from said distal 
end toward said lower proximal end; 

d) subjecting said inclined surface to a second source of 
vibration during said particulate matter transport to sepa- 
rate said particulate matter into a high carbon content 
fraction and a heavier, enhanced particle fraction; 

e) removing said high carbon content fraction from said 
inclined surface; and 

f) recovering said heavier, enhanced particle fraction. 


5,299,693 
METHOD AND APPARATUS FOR EXTRACTING 
SELECTED MATERIALS 
Richard A. Ubaldi, 12 Agatha La., Wayne, N.J. 07470; Garrett 
A. Smith, R.R. #1, Box 282, Pickle Rd., Califon, N.J. 07830; 
Mark W. Hrehovcik, 115 Cedar Grove Rd., Little Falls, N.J. 
07424, and Douglas P. Rauen, 1809 SW. Parkview Ct., 
Portland, Oreg. 97212 
Continuation-in-part of Ser. No. 684,673, Apr. 12, 1991, 
abandoned. This application Aug. 11, 1992, Ser. No. 928,914 
Int. Cl.5 BOTC 5/344 


USS. Cl. 209—3.3 6 Claims 





1. An apparatus for locating and separating recyclable items 
from a quantity of mixed trash comprising a number of recycla- 
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ble items disposed within a quantity of non-recyclable items, 
said apparatus comprising in combination: 

a) identifying means coupled to each of said recyclable 
items, for providing respective non-visual identifying 
signals; 

b) first locating means for locating the position of a selected 
recyclable item within said quantity of mixed trash by 
detecting its respective non-visual identifying signal 
thereby providing a first location signal; 

c) extracting means for removing said selected recyclable 
item from said mixed trash; 

d) means for effecting relative motion between said quantity 
of mixed trash, said first locating means and said extract- 
ing means in response to said first location signal; 

e) second locating means for providing a second location 
signal in response to said non-visual identifying signal; and 

f) means for effecting further relative motion between said 
extracting means and said selected recyclable item in 
response to said second location signal. 


5,299,694 
APPARATUS AND PROCESS FOR SEPARATING A 
MATERIAL IN FLUIDIZED BED FORM AND THE 
DETECTION OF CLOGGING 

René C. Rambaud, Bergues, France, assignor to Aluminum 

Pechiney, France 
Continuation of Ser. No. 813,519, Dec. 26, 1991, abandoned. 
This application Jun. 18, 1993, Ser. No. 78,065 
Claims priority, application France, Dec. 26, 1990, 90 16572 
Int. Cl.5 BO7B 4/00 


US. Cl. 209—135 5 Claims 


1. Apparatus for handling pulverulent material in a fluidized 
bed mixed with non-fluidizable products and equipped with a 
clogging detection system comprising: 

(a) pulverulant material storage means (13); 

(b) fluidization means constituted by a two-part container 
(14) comprising an upper part having a first end connected 
to said storage means by a supply column (15) and a sec- 
ond end connected to a balancing column (16), and com- 
prising a lower fluidization gas supply part separated from 
said upper part by first and second porous walls (19, 21); 
and 

(c) means for discharging pulverulent material located in 
said upper part of said container, at the end opposite to 
said supply column; 

(d) said first porous wall (19) being located below said sup- 
ply column and in an area adjacent thereto, and said sec- 
ond porous wall (21) being located below said balancing 
column and in an area adjacent thereto, said first porous 
wall (19) being located at a horizontal level below that of 
said second porous wall (21); 

(e) said lower part of said container being subdivided into 
first and second independent volumes (18, 20) respectively 
located below each of said porous wall, said first indepen- 
dent volume (18) and said first porous wall (19) being 
separated from said second independent volume (20) and 
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said second porous wall (21) by a vertical non-porous wall 
(11); 

(f) each of said independent volumes being supplied with 
fluidization gas by a common pipe (22) subdivided into 
two branches (23, 24); and 

(g) in order to detect pressure increases in said first volume 
(18) caused by clogging above said first porous wall (19), 
said apparatus comprises means for measuring and record- 
ing, as a function of time, a difference in pressure between 
said first and second independent volumes. 


5,299,695 
CAROUSEL FOR SUPPORTING OIL CONTAINERS 
Robert Taylor, Jr., 1678 Rotary Dr., Los Angeles, Calif. 90026 
Filed Jul. 27, 1992, Ser. No. 919,901 
Int. Cl.5 A47B 73/00 
U.S. Cl. 211—77 





1. In combination; 

a carousel for supporting a plurality of cooking oil contain- 
ers comprising; 

a base; 

a turntable; 

rotation means interconnecting said turntable on saide base; 

said turntable being hollow having a top member and a 
bottom member separated by a cavity and joined by a 
peripheral edge; 

reinforcement means disposed between said top and said 
bottom means consisting of a central post and a circular 
rib integrally carried on said top member coaxially dis- 
posed with respect to said central post; 

said top member having a plurality of receptacles arranged 
in a predetermined pattern between said peripheral edge 
thereof and said central post; 

said predetermined pattern of said receptacles includes at 
least five receptacles having a center receptacle disposed 
over central post and said other receptacles disposed over 
said rib and between said center receptacle and said pe- 
ripheral edge; 

a plurality of containers each container having a spout and a 
handle outwardly projecting from a hollow body; 

each of said container being supported in its respective 
receptacle such that said handles and spouts are in non- 
interfering relationship with respect to adjacent contain- 
ers and said handles and spouts being within said periph- 
eral edge. 


5,299,696 
STRUCTURE OF CLOTHES POLE 
Wu M. Sheng, 2 FI., No. 24, Ming Chuan 1 St., Chu-Wei Li, 
Taipei Hsien, Taiwan 
Filed May 19, 1992, Ser. No. 885,594 
Int. Cl.5 A47F 7/00 
US. Cl. 211—123 
1. A clothes pole comprising: 
a plurality of elongated hollow clothes pole bodies, each 
body having a neck at one end adjusted to be received in 


2 Clai 
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the corresponding opposite end of another body to assem- 5,299,698 
ble a pole of said bodies in end-to-end configuration; OPEN FRAME RACK ASSEMBLY 

a pair of locating blocks, one disposed at each end of said Kenneth F. Gay, 241 Apache St., Westerville, Ohio 43081 
pole, each having a central hole there-through for slidably Filed Dec. 21, 1992, Ser. No. 994,524 
receiving an end of said pole and a hook portion for Int. Cl.° A47F 5/00 : 
mounting on a support; U.S. Cl. 211—181 20 Claims 


a plurality of fixing rings slidably received on said pole, each 
ring having a U-shaped, long ear and a short ear mutually 
spaced on the periphery thereof for receiving a hanger 
hook and for securing the same to said pole. 1. A rack assembly positionable upon a floor surface for 
supporting load carrying shelves, comprising: 
two, spaced, parallel open frame load receiving components, 
5,299,697 each having two, parallel, spaced apart, loading rods of 
CONCEALABLE ROTARY STAND FOR HANGING first widthwise cross sectional dimension having a floor 
CLOTHES surface engaging load transfer lower portion and extend- 

Chiu C. Ho; Lin F. Cheng, and Lin T. Fu, all of No. 48, Tafeng ing vertically upwardly a select height, each further hav- 

st., Panchiao City, Taipei Hsien, Taiwan ing a plurality of receiving connector assemblies formed 
Filed Oct. 23, 1992, Ser. No. 965,348 of horizontally disposed mutually parallel connector rods 
Int. Cl.5 A47F 5/00 connected to an outwardly disposed said loading rod and 

U.S. Cl. 211—163 extending outwardly therefrom a predetermined distance 
to define a receptor gap, said connector assemblies being 
positioned at spaced levels extending upwardly substan- 
tially from said load transfer lower portion; 

at least one cross member having a shelf support front por- 
tion of predetermined bay length extending between first 
and second end links disposed normally to said front 
portion, each said first and second end link including two, 
parallel, spaced horizontal end link rods extending from 
said front portion and supporting respective first and 
second vertically disposed tab rods of second widthwise 
cross sectional dimension selected to promote engagement 
with said connector rods, said first and second tab rods 
being slidably insertable within oppositely disposed said 
receptor gaps of receiving connector assemblies located at 
a common level to a position of substantial parallel adja- 
cency with a said loading rod to position said two load 
receiving components in vertical, spaced apart relation- 
ship corresponding with said bay length; 

a back structure coupled with said two, load receiving com- 
ponents and oppositely disposed in parallel relationship 
with said cross member front portion; and 

shelf means supported between said cross member and said 

LA rotary stand comprising only: back structure for providing said shelves. 

a circular base having a rotary table revolvably supported ae 
on a bottom plate; 5,299,699 

an upright post extending from said base and comprised of DEVICE AND METHOD FOR TEMPORARY STORAGE 
hanging means extending from the length of said post; AND TRANSPORT OF FINISHED PARTS 

a circular top supported on said post opposite said base; and Joseph Cole, 810 Garfield Ave., Bridgewater, N.J. 08870 

a shield extending between said base and said top to partially 


: 5 Continuation of Ser. No. 610,214, Nov. 6, 1990. This application 
encircle said upright post and thereby define an opening 


Apr. 20, 1992, Ser. No. 870,810 
for accessing said post, said shield being connected at least Int. Cl.5 A47F 5/08 


to said base such that upon rotation of said base, said shield U.S. Cl. 211—187 7 Claims 
also rotates thereby making possible the repositioning of 1. A device for receiving, positioning, retaining and protect- 
said opening. ing the surface of parts, said device comprising: 
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a substantially rectangular base member having a width and 
a lenght; 

two substantially vertical support members projecting up- 
wardly from and rigidly attached to opposing ends of said 
substantially rectangular base member; 

a plurality of substantially horizontal shelf support members 
adjustably positioned with respect to each of said substan- 
tially vertical support members; 

means for fastening said substantially horizontal shelf sup- 
port members to said substantially vertical support mem- 
bers; 

a plurality of substantially horizontal, substantially rectangu- 
lar shelf members having a width dimension, a lenght 
dimension, an upper surface and a lower surface, said 
plurality of substantially horizontal, substantially rectan- 
gular shelf members constructed and arranged to rest 
upon said substantially horizontal shelf support members 
so as to form a vertical space between the upper surface of 
one substantially horizontal, substantially rectangular 
shelf member and the lower surface of the next higher of 
said substantially horizontal, substantially rectngular shelf 
members; 


said vertical space between said substantially. horizontal, 
substantially rectangular shelf members being slightly 
larger than a dimension of the parts to be received, posi- 
tioned, retained and protected; 
plurality of strips of compresssible padding positioned 
across the width and along said upper and lower surfaces 
of said substantially horizontal, substantially rectangular 
shelf members, said compressible padding having a thick- 
ness dimension sufficient to extend into said vertical space 
between said substantially horizontal, substantially rectan- 
gular shelf members and to make said vertical sapce 
slightly smaller than a dimension of the parts to be re- 
ceived, positioned, retained and protected; 

flexible strap members projecting substantially vertically 
between said substantially horizontal, substantially rectan- 
gular shelf members and between said strips of compress- 
ible padding; 

whereby the parts of be received, positioned, retained and 


protected are inserted between said subsantially horizon- 


tal, substantially rectangular shelf members and retained 
in positioned by compression of the srips of compressible 
padding which extend across the width and over the 
upper and lower surfaces of said substantially horizontal, 
substantially rectangular shelf members. 


5,299,700 
CONTAINER WITH COMPOSITE STRUCTURE 
Giacomo Beniacar, Via C. Troya, 22-20144, Milan, Italy 
Filed Jul. 27, 1992, Ser. No. 920,040 
Claims priority, application Italy, Aug. 2, 1991, 002165 A/91 
Int. Cl.5 B65D 23/08 

US, Ci. 215—12.1 12 Claims 

1. A bottle (10, 110) comprising in combination, an elongate 
containment receptacle (11, 11’, 111) made of a yielding plastic 
material and a generally box-like rigid supporting shell (12, 12’, 
112), said receptacle having a lower portion thereof inserted in 
said shell, and an upper portion (20, 20’) comprising a pouring 
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neck (13) projecting above said shell, and characterized in that 
said lower portion of said receptacle has a generally rectangu- 
lar configuration thus to form two pairs of spaced, confronting 
side walls of a different breadth, whereby one of the said pairs 


of walls is narrower than the other pair thereof, and the nar- 
rower side wall pair of said receptacle (11, 11’, 111) having 
thereon projection (14, 15, 22, 114) received in corresponding 


registering openings (16, 16’, 17, 116) formed in said shell (12, 
12’, 112). 


5,299,701 
INDICATOR CAP 
Allen Barker, and Gage Garby, both of Boulder, Colo., assignors 
to Senetics, Inc., Boulder, Colo. 

Continuation of Ser. No. 641,759, Jan. 17, 1991, abandoned, 
which is a continuation-in-part of Ser. No. 306,485, Feb. 3, 1989, 
Pat. No. 5,009,338. This application Aug. 19, 1993, Ser. No. 
109,401 
The portion of the term of this patent subsequent to Apr. 23, 
2008, has been disclaimed. 

Int. Cl.5 B65D 55/02 


US, Cl. 215—230 10 Claims 





1. An indicator device for mounting to a closure for a con- 
tainer, to indicate the opening or closing of the container, 
comprising: 

(a) an outer cover comprising a top piece with an indicator 
window therein and a depending skirt extending axially 
downward from the top piece; 

(b) a retainer rotatably attached to the outer cover whereby 
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the outer cover can rotate a predetermined number of 
degrees before causing rotation of the retainer; 

(c) an indicator device mount for mounting the indicator 
device to said closure; 

(d) an indicator wheel disposed between said outer cover top 
piece and said retainer, having indicating symbols visible 
through the indicator window; 

(e) a rotation mechanism engaging said indicator wheel to 
said outer cover for causing rotation of the indicator 
wheel with the outer cover upon rotation of the outer 
cover in a first direction; and 

(f) an antirotation mechanism engaging said retainer to said 
indicator wheel for preventing rotation of the indicator 
wheel with outer cover upon rotation of the outer cover 
in a second direction opposite said first direction. 


5,299,702 
STOPPER FOR A RECEPTACLE 
Roland Kneer, Farchant, and Christoph Heiland, Saulgrub, both 
of Fed. Rep. of Germany, assignors to GAPLAST GmbH, 
Fed. Rep. of Germany 
Filed Oct. 23, 1992, Ser. No. 965,211 
Claims priority, application Fed. Rep. of Germany, Oct. 15, 
1991, 4134082 
Int. Cl.5 B65D 17/40 
US. Cl. 215—256 
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1. An improved stopper and receptacle wherein the recepta- 
cle has an upper edge defining an opening and an annular 
projection around said receptacle, and wherein said stopper 
compresses a lower portion engageable in said receptacle 
Opening, an upper portion, and a slide in said upper portion, 
said slide being movable laterally outwardly on a path beyond 
the edge of the stopper to provide a means for removing the 
stopper, and a tear-off sealing ring surrounding said stopper 
and having an annular inner bead gripping below said annular 
projection of said receptacle, wherein the improvement com- 
prises said sealing ring having an outer diameter greater than 
the upper portion of the stopper and connected to said stopper, 
a break seam between the stopper and sealing ring, and a 
segment on said sealing ring projecting into the path of said 
slide and preventing outward movement of the slide until 
removal of the sealing ring. 


5,299,703 
DEVICE FOR SECURING A DISPENSER TO A GLASS 
CONTAINER 

Miro S. Cater, Newtown, Conn., assignor to American Dispens- 

ing Systems Inc., Newtown, Conn. 

Filed Jun. 30, 1993, Ser. No. 83,480 
Int. Cl.5 B65D 47/00 

US. Cl. 215—274 6 Claims 
1. A device for connecting a dispenser having a circular 
outer periphery with a first diameter to a glass container hav- 
ing a flanged open neck, the flange having an inner periphery 
with a second and larger diameter and an outer periphery, the 
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thickness of the flange being subject to minor dimensional 
variations, said device comprising: 

a flat circular non metallic ring shaped gasket engaging the 
upper surface of the flange; 

a metal ferrule having a flat circular top with an opening 
through which the dispenser extends, the top overlying 
and engaging the upper surface of the gasket, and a verti- 
cal hollow cylinder having an upper end coincident with 
the top, the cylinder extending downward along the outer 
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vertical surface of the flange and having a lower end 
terminating in a plurality of spaced fingers; and 

a second vertical cylinder having a central opening through 
which the dispenser extends, the second cylinder extend- 
ing vertically downward along the outside surface of the 
first cylinder past the spaced fingers, the inner surface of 
the second cylinder engaging the fingers and forcing them 
into locking engagement with the outer surface of the 
flange. 


5,299,704 
COLLAPSIBLE LOCKER BOX 
Donald F. Thorby, Burrawong Park, Binnaway, New South 
Wales 2395, Australia 
Filed Jul. 17, 1992, Ser. No. 916,205 
Claims priority, application Australia, Jul. 18, 1991, PK7314 
Int. Cl.5 B65D 6/12 


USS. Cl. 220—6 7 Claims 


1. A locker for securing by a side wall to a structure and 
being movable whilst so secured between an operating config- 
uration and a contracted configuration, the locker comprising 
a box having a base, two side walls, two end walls and a lid, 
wherein said end walls are foldable and said two side walls are 
movable between an operating position in which they are 
spaced apart by said end walls and a storage position in which 
said side walls are closely spaced together, and wherein said lid 
is pivotably joined adjacent to one top edge of one of said side 
walls, said lid being pivotable in said operating configuration 
to close said locker and pivotable in said storage configuration 
to lie co-planar with another one of said side walls to form a 
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cover for said other one of said side walls when said locker is 
in said storage configuration. 


5,299,705 
CUP FOR A CONTAINER AND AN ASSEMBLY OF CUP 
AND CONTAINER 
Gary Dettmar, Braintree, Great Britain, assignor to Thermos 
Limited, Essex, United Kingdom 
Filed May 21, 1993, Ser. No. 65,921 
Claims priority, application United Kingdom, May 22, 1992, 
9210922 
Int. Cl.5 B65D 21/00 


USS. Cl. 220—23.83 35 Claims 


1. A cup for a container comprising a bowl having a substan- 
tially central axis, first retaining means located within the bow] 
and extending from an internal face thereof, second retaining 
means located externally of the bowl and extending from an 
external face thereof, said first and second retaining means 
being arranged so that two said cups can be disposed and fitted 
together with the bowl of a first cup partly received axially 
within the bowl of the second cup and relative rotation be- 
tween the two cups about said axis moves the first retaining 
means of the second cup into co-operation with the second 
retaining means of the first cup to firmly engage the two cups 
together and retain them against being separated axially. 


5,299,706 
PAIL LID 
Myron H. Wardell, Jr., Lititz, Pa., assignor to Cooper Indus- 
tries, Inc., Houston, Tex. 
Filed May 26, 1992, Ser. No. 889,030 
Int. Cl. B65D 41/46 
US. Cl. 220—266 


1. A lid for a pail, comprising: 

a cover with an upstanding rim, 

an area of said cover defined by a periphery of reduced 
thickness to facilitate removal of said area, 

said removable area including a notched portion for holding 
the end of a chain or cordage in a readily accessible posi- 
tion in the lid wherein removal of said removable area 
allows access to said chain or cordage within said pail 
without removal of said lid from said pail, and 

said removable area is substantially in the shape of a pair of 
arcuate segments with concave sides facing each other, 
one of said segments being shorter in length than said 
other segment, each segment having a pair of ends, an end 
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of each segment intersecting, and the other end of each 


respective segment being spaced apart and interconected 
by said notched portion. 


5,299,707 
WELDED COVER LOCK 
Michael D. Stolzman, 1188 Old Colony Rd., Lake Forest, Ill. 
60045 
Filed Sep. 29, 1992, Ser. No. 953,648 
Int. Cl.5 B65D 45/34 
U.S. Cl. 220—321 


13. For use with a container having an annular end portion 
defining a top opening and a top wall defining a removable 
cover overlying said opening, a locking belt comprising: 

an elongate band of a first synthetic resin, in use, for sur- 

rounding said annular end portion of the container and 
including means for retaining said cover on said annular 
end portion with opposite ends of the band spaced apart 

a locking structure of a second synthetic resin of higher 

strength than said first synthetic resin; and 

said locking structure mounted to the end portions of the 

band, so that, in use, said locking structure constricts the 
spaced ends of the band to secure the cover to the con- 
tainer. 


5,299,708 
GARBAGE PAIL 
Orrin S. Hallock, III, 33 Roberts Rd., Cambridge, Mass. 02138 
Filed Jul. 29, 1993, Ser. No. 99,124 
Int. CLS B65B 67/04; B6SD 1/24 


U.S. Cl. 220—404 1 Claim 
































1. A garbage pail comprised of a base supporting upwardly 
extending walls, the upper portions of said walls defining a 
mouth, rearward portions of said walls having a lid support 
structure, said lid support structure having a lid pivotly se- 
cured thereto, said lid support structure holding said lid sta- 
tionary in either a closed position covering said mouth or in an 
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open position above said mouth, said lid support structure 
having at least one liner slot formed therein, open to the top 
and sides, extending downward significantly below the upper 
portions of said walls, said lid support structure having wall 
standoff means extending rearward beyond said lid, thereby 
providing a garbage pail where a liner can be folded over said 
mouth and the upper portions of said walls without becoming 
obstructed by said lid support structure or said lid, or pinched 
between said lid and said lid support structure, wherein the lid 
can freely pivot on the lid support structure with out obstruc- 
tion by a rearward wall contacting the garbage pail, said stand- 
off means further providing protection for retaining the lid 
operably on the garbage pail inevent the garbage pail is jostled 
into a rearward wall. 


5,299,709 
ABOVE GROUND FUEL STORAGE TANK 

James N. Beerbower, Tipp City; Charles L. Allen, Jr., Vandalia; 

Lowell R. Klaber, Dayton, and John F. Kuhl, Cincinnati, ali of 

Ohio, assignors to Flexicore Systems, Inc., Huber Heights, 

Ohio 

Filed Jan. 14, 1993, Ser. No. 4,464 
Int. Cl.5 B65D 25/18 


USS. Cl. 220—445 18 Claims 
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1. An above ground storage tank which is sealed to inhibit 
fire and explosion hazards comprising: 

an inner tank for primary storage; and 

an outer casing surrounding said inner tank, including: 

a concrete casing body made of six inch thick precast 
reinforced concrete defining an opening; 

a sealant on the inner surfaces of said concrete casing body 
for secondary containment of material stored in said 
inner tank, wherein said sealant comprises a thermoset- 
ting resin mixed with a graded aggregate; 

a removable lid positioned over said opening; 

said concrete casing body and said removable lid includ- 
ing opposing first and second surfaces, respectively; and 

means for sealing said removable lid to said concrete 
casing body which includes a fire-resistant sealant mate- 
rial disposed between said opposing first and second 
surfaces. 


5,299,710 
DRINK CONTAINER 


Penny Welsch, Hawaiian Gardens; Salvador Roxas, Rancho 
Santa Margarita; Phillip Buck, Aliso Viejo; Carol J. Conner, 
Irvine, and Gregory A. Marko, Costa Mesa, all of Calif., 
assignors to Strottman International, Inc., Irvine, Calif. 

Continuation-in-part of Ser. No. 819, Oct. 26, 1992. This 
application Jan. 27, 1993, Ser. No. 9,742 
Int. Cl.5 B65D 23/10 
U.S. Cl. 220—675 
1. A container for liquids comprising: 
planar side wall means for defining a container main body; 
a planar bottom wall means integrally and perpendicularly 
connected to said side wali means, for defining a container 
bottom for said container main body; 

a top wall means parallel to said bottom wall means, inte- 
grally and perpendicularly connected to said side wall 


14 Claims 
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means, for defining a container top for said container main 
body; 

an open, hollow raised neck means for defining an offset fill 
and pour spout opening therethrough and communicating 
with the interior of said container main body, said raised 
neck means and spout being located on and perpendicular 
to said container top, proximate said container main body 
side wall means; and 


means defining a chamfered, bevelled nose section on said 
side wall means, adjacent to and intersecting with said 
hollow raised neck means and said spout, said nose section 
being dimensioned and configured to engage an activation 
means for dispensing liquid from an otherwise conven- 
tional liquid drink dispenser into said open, hollow raised 
neck means; whereby 

said container may be filled at said drink dispenser by press- 
ing said chamfered, bevelled nose section against the 
liquid dispensing activation means of said dispenser. 


5,299,711 
MEDICATION DISPENSING CONTAINER 
Jerome M. Romick, Artromick International, Inc., 4800 Hilton 
Corp. Dr., Columbus, Ohio 43232 
Filed Nov. 3, 1992, Ser. No. 970,863 
Int. Cl.5 GO7F 11/00 


US. Cl, 221—2 9 Claims 


1. A dispenser for storing and dispensing medical prepara- 

tions; said dispenser comprising: 

a container formed by a generally parallelpiped tray having 
an open top portion, and guide means formed at least 
along opposing marginal longitudinal sides adjacent said 
open top; and, 

a slidable cover having edge means for slidably cooperating 
with said guide means; 

said cover includes a pair of generally longitudinally spaced 
apart and opposed projection means on a top surface 
thereof, said projection means are generally facing each 
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other and defining recesses into which opposed cooperat- 
ing ends of pliable indicia bearing member may be conve- 
niently inserted, secured and replaced when desired with 
another such indicia bearing member and; 

a pliable indicia bearing member removably secured within 
and by said recesses formed in said projection means. 


- 5,299,712 
SHEET DISPENSER WITH OPTIONAL SUPPORT OR 
ATTACHMENT MEANS . 

Casey L. Carlson, Edina; Thomas L. Connolly, St. Paul; Elmer 
Blackwell, Woodbury; Bruce E. Samuelson, West Lakeland 
Township, Washington County, and Gerald E. Mueller, Ea- 
gan, all of Minn., assignors to Minnesota Mining and Manu- 
facturing Company, St. Paul, Minn. 

Filed May 18, 1993, Ser. No. 64,403 
Int. Cl.5 A47K 10/24 


US. Cl, 221—45 14 Claims 


1. A dispenser for flexible sheets from a stack of sheets 
disposed one on top of another, each sheet comprising a back- 
ing having first and second opposite major side surfaces and 
first and second opposite ends with the first end of each sheet 
being in alignment with the second end of an adjacent sheet in 
said stack, and a layer of adhesive permanently adhered to the 
first side surface of said sheet backing, the layer of adhesive of 
each sheet being releasably adhered along the second surface 
of the adjacent sheet in said stack, said sheets comprising 
release means for providing a first adhesion level along a first 
end portion of each of said sheets adjacent said first end of said 
backing between said first side surface and the second side 
surface of the adjacent sheet in the stack to which said layer of 
adhesive is releasably adhered, which first adhesion level pro- 
vides a sufficiently low or no release force between said first 
side surface and the adjacent sheet to which the adhesive along 
that first side surface is releasable adhered to afford sliding 
movement between the side surfaces of the adjacent sheets 
along said first end portion, and attachment means for provid- 
ing a second adhesion level along a second end portion of each 
of said sheets adjacent said second end of said backing between 
said layer of adhesive and the second side surface of the adja- 
cent sheet in the stack to which said layer of adhesive is releas- 
ably adhered, which second adhesion level provides a release 
force that is higher than said sufficiently low release force 
along said first end portion and firmly adheres the sheet to the 
adjacent sheet in the stack during sliding movement of the 
sheet relative to the adjacent sheet along said first end portion 
while affording peeling away of the sheet from the stack along 
said second end portion, said dispenser comprising: 

walls having surfaces defining a cavity adapted to receive 

the stack, said walls including 

a generally arcuate bottom wall defining a bottom surface 

for said cavity and an opposite generally cylindrically 
convex outer surface, 

end walls defining end surfaces for said cavity at opposite 

ends of said bottom surface, 

first and second arcuate top wall portions normally both in 

normal positions extending generally toward each other 
from said end walls and defining arcuate top surface por- 
tions for said cavity spaced from said bottom surface, said 
top wall portions in said normal positions having spaced 
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adjacent end surfaces defining an outlet opening for said 
cavity between said top wall portions, and 

opposite side walls defining opposing side surfaces for said 
cavity extending between said top surface portions and 
said bottom surface, 

said surfaces defining said cavity being shaped to afford 
reciprocating movement of the stack of sheets within the 
cavity in response to a force manually applied to the 
second end portion of the uppermost sheet in the stack 
projecting through the opening so that the uppermost 
sheet in the stack can be manually pulled through the 
opening and will carry with it the second end portion of 
the sheet beneath it in the stack to which the uppermost 
sheet is adhered by the adhesive coating, placing that 
second end portion in a position where it also may be 
grasped and pulled to withdraw that sheet from the stack, 
and 

said dispenser comprises a first housing portion including 
said bottom wall, said end walls, said side walls and said 
first top wall portion; a second housing portion compris- 
ing said second top wall portion, means mounting said 
second housing portion on said first housing portion for 
relative movement of said housing portions between said 
normal position and an open position with said second top 
wall portion spaced from said first wall portion to afford 
inserting a said stack of sheets into said cavity, and means 
for releasably retaining said second housing portion in said 
normal position. 


5,299,713 
AUTOMATIC LIQUID SOAP SUPPLY DEVICE 

Shiro Saitoh, Aichi, Japan, assignor to Inax Corporation, Toko- 

name, Japan 

Filed Sep. 17, 1992, Ser. No. 945,910 
Claims priority, application Japan, Sep. 24, 1991, 3-085823 
Int. Cl.5 B67D 5/22 

USS. Cl. 222—51 




















1. An automatic liquid soap supply device comprising: 

a plurality of liquid soap supply taps to eject liquid soap, 

a plurality of sub-units associated with the respective liquid 
soap supply taps, each sub-unit having a sensor for sensing 
presence of a hand located under the liquid soap supply 
tap, a use detection circuit connected to the sensor and a 
pump driving circuit connected to and activated by said 
use detection circuit, 

a reservoir for storing the liquid soap to supply the liquid 
soap to the respective liquid soap supply taps, 

pumps disposed to the respective sub-units, each pump being 
connected to each pump driving circuit for supplying the 
liquid soap in the reservoir to each supply tap, and 

a main unit having a single power source circuit connected 
with each of said use detection circuits 

so that each pump is driven to supply the liquid soap to the 
liquid soap supply tap when the sensor detects the hand. 
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5,299,714 
OIL FILTER PUNCTURING, DRAINING, AND SOCKET 
EXTENSION DEVICE 
Gary H. Kilgore, 206 Laurel Heights Pl., San Antonio, Tex. 
78212 
Filed May 21, 1993, Ser. No. 64,660 
Int. Cl.5 B67D 5/00 
US. Cl, 222—81 


So: 
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1. An oil filter puncturing and draining tool comprising in 

combination; 

a hollow metal shaft to internally accommodate oil drainage 
from a vehicular oil filter and to control the flow there- 
form, 
said hollow metal shaft being sharpened at one end to 

penetrate said oil filters and including a resilient washer 
at the base of the sharpened end to form a seal with the 
oil filter around where it has been penetrated to mini- 
mize the leaching of oil exterior of the filter and shaft; 

a male oil filter socket wrench component formed on the 
shaft below the washer and sharpened end to allow the oil 
filter to be rotated by engaging the socket with an oil filter 
wrench and then rotating the tool; 

a valve adjacent the other end of the shaft to reguiate the 
flow of oil through the shaft, 
said valve having an external hand manipulatable actua- 

tor, and; 

a female socket wrench component formed in said other end 
of said shaft to allow the tool, oil filter socket wrench, and 
oil filter to be driven, and thus to remove said filter from 
it’s engine mounting fixture. 


5,299,715 
SYRUP DOSING VALVE FOR USE IN INSTALLATION 
FOR THE PREPARATION OF FLAVORED 
CARBONATED BEVERAGES 
Joseph Feldman, 8 A.D. Gordon Street, Tel Aviv, Israel 
Filed May 22, 1992, Ser. No. 887,313 
Claims priority, application Israel, May 26, 1991, 98266 
Int. Cl.5 B67D 5/56 

U.S. Cl. 222—129.1 10 Claims 

1. A syrup flow control valve for regulating the flow of 
syrup in a carbonated soft drink dispensing installation which 
includes a water and CO? supply source, a syrup supply source, 
a control valve for regulating the flow of carbonated water, a 
mixing head, wherein the carbonated water and the syrup 
become admixed and dispensed through a dispensing spout, 
and an electrically controlled shut-off valve normally closing 
the dispensing spout, the syrup flow control valve comprising: 

a housing having an inlet and outlet for the syrup; 
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a fixed cylinder having a plurality of peripheral openings in 
communication with the outlet; 

a floating cup-shaped plunger, having a bottom, disposed 
within the cylinder, for partly closing said openings as a 
function of the syrup pressure applied to the bottom of the 
plunger through said inlet, and an orifice in the bottom of 
the plunger, through which the syrup is admitted into the 
plunger to be discharged through said peripheral openings 
of the cylinder; 

a counter-force compression spring disposed within the 
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plunger, said spring being biased against the plunger by a 
screw-threaded adjusting pin, said adjusting pin having a 
head portion accessible for rotating the pin and thereby 
adjusting the quantity of syrup supplied to the mixing 
head; and 

pressure sensing means disposed within said head portion of 
said adjusting pin in communication with and responsive 
to the syrup inlet pressure prevailing within the plunger, 
operatively coupled to means for disabling the shut-off 
valve for preventing use of the installation when a pres- 
sure drop is sensed by said pressure sensing means. 


5,299,716 


ICE DISPENSER WITH AN ICE FLOW REGULATOR 
John T. Hawkins, and Weldon E. Griffin, both of San Antonio, 


Tex., assignors to Lancer Corporation, San Antonio, Tex. 
Filed Oct. 19, 1992, Ser. No. 963,423 
Int. Cl.5 F25C 1/00; GO1IF 11/28 
13 Claims 





1. A combination ice and beverage dispenser comprising: 

ice storage means; 

ice discharge means communicating between the interior 
and exterior of said ice storage means; 

ice lifting means positioned within said ice storage means; 
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a paddle wheel positioned within said ice lifting means; and 

rotating means for rotating said ice lifting means to deposit 
ice in said ice lifting means and to elevate said ice from a 
lowermost portion of said ice storage means for discharge 
onto said paddle wheel, wherein said paddle wheel rotates 
to deliver said ice to said ice discharge means in a consis- 
tent flow. 


5,299,717 
MANUAL SPRAYER DEVICES COMPRISING A 
TRIGGER LEVER 
Adalberto Geier, Villazzano, Italy, assignor to Coster Tecnolo- 
gie Speciali S.p.A., Italy 
Filed Jul. 14, 1992, Ser. No. 915,412 
Claims priority, application Italy, Aug. 30, 1991, MI91 A 
002331 
Int. Cl.5 BOSB 11/02 


U.S. Cl, 222—340 14 Claims 


1. Improvements in manual sprayer devices comprising a 
body (1) fixable to a container (2), a cylinder (8) in said body 
(1), a piston (17) movable within said cylinder (8), and a trig- 
ger-type operating lever (21) which is rotatably mounted in 
said body (1) and connected to said piston (17) in such a man- 
ner as to move it in two directions and on which there act 
elastic return means (81) which react against the body (1) and 
are out of contact with the liquid to be sprayed, characterised 
in that the trigger lever (21) comprises a forked end with two 
heads (37) arranged to pass through apertures (41) within the 
body which are bounded partly by elastically deformable lugs 
(42), and further comprises in an intermediate position a 
toothed aperture (20, 23) for unidirectional engagement with a 
narrowed terminal part (19) of the piston (17), and a reaction 
surface (22) cooperating with an abutment (19A) on the piston 
(17) for unidirectional engagement in the opposite direction to 
the preceding engagement. 


5,299,718 
BOTTLE CLOSURES 
Roy P. Shwery, 502 Crestview La., De Pere, Wis. 54115 
Filed Jun. 1, 1993, Ser. No. 69,362 
Int. Cl.5 B67D 3/00 


USS. Cl. 222—518 8 Claims 


1. A reusable closure with only two moving parts for tempo- 
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rarily sealing a container to prevent escape of fluids from the 
container comprising: 

a housing, said housing having threads for securing said 
housing to a surface, said housing having a spout for 
discharging fluids therefrom, said housing having an inte- 
gral, tapered sealing ring to prevent fluid from escaping 
therepast, said housing having an opening with a frusto- 
conical seal located therearound; 

a resilient push top, said resilient push top having an exten- 
sion with a socket housing; 

a valve stem extending through said opening, said valve stem 
having a ball on one end for mating engagement of said 
socket housing to permit displacement of said push top 
and said valve stem as a unit; and 

a flared skirt located on said valve stem for sealing against 
said frusto-conical seat to prevent fluid from flowing 
therepast, said flared skirt having a first substantially rigid 
sealing region to prevent said flared skirt from being 
forced through the opening by fluid pressure and a second 
more flexible region to permit fluid pressure forces to 
force said flared radially outward and into a sealing condi- 
tion around the opening. 


5,299,719 
TASSELS AND THEIR PRODUCTION 
John R. Newgas, London, England, assignor to Albion Manufac- 
turing Co. Ltd., London, England 
Filed Jan. 22, 1992, Ser. No. 823,885 
Claims priority, application United Kingdom, Jan. 25, 1991, 
9101647 
Int. Cl.5 DO4D 7/08 


USS. Cl. 223—46 12 Claims 


1. A method of producing a tassel comprising the steps of 
forming a knot in a cord which comprises a plurality of strands 
twisted together, each said strand comprising yarns or fila- 
ments, an end portion of the cord and a main length of the cord 
being separated by said knot, and immersing at least said end 
portion in liquid so as to cause the yarns or filaments of said 
end portion to at least partially untwist and form a tuft of loose 
yarns or filaments. 


5,299,720 
COMBINED HANDLE AND FRICTION CONNECTOR 
FOR CONTAINERS AND THE LIKE 
Henry W. Koch, III, 52 Van Sicklen Rd., Williston, Vt. 05495 
Filed Aug. 17, 1992, Ser. No. 930,782 
Int. Cl.5 B60R 11/00; B62J3 9/00, 11/00 
US. Cl, 224—35 17 Claims 
1. A combined handle and friction connector for a body 
member comprising, a longitudinally extending member 
spaced radially outwardly from the body member and extend- 
ing parallel to the longitudinal axis of said body member, said 
longitudinally extending member including a pair of oppositely 
spaced, resilient arms that are coextensively parallel and to- 
gether form a handle portion, at least one bridge member 
operatively connected between the body member and the 
longitudinally extending member for holding the longitudi- 
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nally extending member in spaced relationship to said body 
member, the space between said longitudinally extending 
member and the body member providing an opening for re- 
ceiving the hand of a user when gripping the longitudinally 
extending member including the pair of spaced parallel resil- 




















ient arms as a handle portion, and resilient arms provided in the 
bridge member, the pair of spaced parallel, resilient arms and 
the resilient arms of the bridge member adapted to receive a 
selected tubular support member, whereby the handle and 
associate body member can be snapped onto the tubular sup- 
port member. 


5,299,721 
APPARATUS FOR HOLDING SCUBA TANKS 
James L. Cummings, 8041 Stone Canyon Cir., Citrus Heights, 
Calif. 95610 
Filed Jan. 22, 1993, Ser. No. 7,714 
Int. Cl.5 B60R 11/00 


U.S. Cl. 224—42.42 13 Claims 


1. Apparatus selectively positionable in a boat for holding at 
least one scuba tank, said apparatus comprising, in combina- 
tion: 


a receptacle including a bottom and a plurality of intercon- 
nected side walls extending upwardly from said bottom 
and defining a receptacle interior therewith, said side 
walls having upper ends; 

a cover for positioning on said receptacle, said cover defin- 
ing at least one hole therein in communication with said 
receptacle interior when said cover is positioned on said 
receptacle, said at least one hole for receiving a scuba tank 
supported by and extending upwardly from said recepta- 
cle bottom, and said cover cooperable with said scuba 
tank to maintain said scuba tank in a stable, upright condi- 
tion relative to said receptacle when said scuba tank ex- 
tends upwardly through said hole; and 

attachment means operatively associated with said recepta- 
cle to attach said receptacle to a boat. 
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5,299,722 
DOUBLE LID TRUCK STORAGE BOX 
Dale S. Cheney, 2679 W. 1700 South, Syracuse, Utah 84075 
Filed Jan, 21, 1993, Ser. No. 7,274 
Int. Cl.5 B6OR 9/00 


USS. Cl. 224—273 11 Claims 


1. A double lid truck storage box comprising, a rectangular 
box for fitting in a pickup truck bed having sidewalls, said 
rectangular box including a bottom with upstanding front, rear 
and side walls and an open top wherein said rectangular box is 
formed to fit across the pickup truck bed and said rectangular 
box having a pair of wing sections projecting from opposite 
ends of said rectangular box being adapted to extend across top 
edges of said pickup truck bed side walls; a double lid having 
a top lid and a lower lid for fitting over said open top, said top 
lid for closing over said lower lid, said lower lid having a 
narrow rectangular shape with a flat bottom and upstanding 
front, rear and side walls and an open top; hinge means for 
pivotally connecting said top lid and said lower lid along a far 
edge of top lid and a top edge of said lower lid rear wall; a 
second hinge means for pivotally connecting a lower edge of 
said lower lid to a top edge of said rectangular box rear wall; 
and a pair of lock means for individually locking said top lid to 
cover over said lower lid and said lower to bed cover over said 
rectangular box. 


5,299,723 
CONTAMINATION-FREE DENTAL FLOSS DISPENSER 
Jeffrey D. Hempel, 33710 Santiago Rd., Acton, Calif. 93510 

Filed Sep. 16, 1992, Ser. No. 945,532 
Int. Cl.5 A61C 15/00 


USS. Cl. 225—38 7 Claims 


1. A contamination-free dental floss dispenser assembly 
comprising: 
a housing; 
at least one roll of dental floss mounted for rotation within 
said housing; 
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said housing having at least one dental floss dispensing ori- 
fice and cut-off means for cutting off pieces of said dental 
floss; 

said floss being free from engagement with said housing and 
spaced away by at least one-half inch from said housing 
when said floss extends from said orifice to said cut-off 
means; 

means for securely holding said assembly against movement 
without engagement of said housing by either hand during 
the dispensing and cutting off said floss; 

means for permitting free dispensing of said floss from said 
orifice without engagement of any locking mechanism so 
that the floss may be gripped by the fingers and dispensed 
without any touching or contaminating of any part of said 
housing; 

said dispenser assembly including at least two thin spaced 
elongated fingers protruding linearly along a predeter- 
mined axis longitudinally directly outwardly from said 
dispenser at two spaced points, one of said fingers having 
a dispensing orifice extending through it, and the other 
having said cut off means attached thereto, said fingers 
extending separately at least one half inch outwardly from 
said housing, the maximum cross-sectional dimension 
through each of said thin, elongated fingers taken trans- 
verse to the longitudinal axis thereof, being substantially 
less than the extent of said fingers away from said housing; 
and 

a first pair of said thin, elongated fingers extending in one 
direction from said housing, and second pair of said fin- 
gers extending in another direction from said housing. 


5,299,724 

APPARATUS AND PROCESS FOR CASTING METAL 

MATRIX COMPOSITE MATERIALS 

Richard S. Bruski, Encinitas, Calif.; Larry G. Hudson, Pulaski, 
N.Y.; Iljoon Jin; David J. Lloyd, both of Kingston, Canada, 
and Michael D. Skibo, Leucadia, Calif., assignors to Alcan 
International Limited, Montreal, Canada 
Filed Jul. 13, 1990, Ser. No. 553,111 
Int. Cl.5 C22C 1/10; B22D 11/00, 19/14 


USS. Cl. 266—207 16 Claims 


1. A process for preparing a solid cast composite material, 
comprising the steps of: 

furnishing a mixture of molten metal and solid, free flowing 
reinforcement particles occupying from about 5 to about 
35 percent of the volume of the mixture, the step of fur- 
nishing including a step of mixing the molten metal and 
the particles in a mixing apparatus to wet the molten metal 
to the particles; 

conveying the mixture of molten metal and particles from 
the mixing apparatus to a solidification apparatus; 

agitating the mixture after the mixture has left the mixing 
apparatus and prior to solidification to prevent segrega- 
tion of the particles, the agitation being accomplished in a 
manner that substantially prevents the introduction of gas 
into the mixture; and 

solidifying the mixture at a cooling rate of at least about 15° 
C. per second between the liquidus and the solidus tem- 
peratures of the molten metal. 


GENERAL AND MECHANICAL 


5,299,725 
DESOLDERING TOOL 

Ernst Eisele, Walheim, and Fritz Eisele, Hessigheim, both of 
Fed. Rep. of Germany, assignors to Cooper Industries, Inc., 
Houston, Tex. 

PCT No. PCT/EP89/01260, § 371 Date Apr. 11, 1991, § 102(e) 
Date Apr. 11, 1991, PCT Pub. No. WO90/04481, PCT Pub. 
Date May 3, 1990 

PCT Filed Oct. 20, 1989, Ser. No. 674,374 
Claims priority, application Fed. Rep. of Germany, Oct. 21, 
1988, 8813263[U] 
Int. Cl.5 B23K 1/00 


USS. Cl. 228—20.1 14 Claims 


1. Desoldering tool for melting and collecting solder com- 
prising: 

a heated desoldering tip; 

a suction tube connected to said tip; said tip and tube form- 
ing a bore having a flow axis for the flow of solder; 

an elongated tin collecting container having an interior wall 
and a front end and a rear end forming a central axis; 

a vacuum tube connected to a vacuum source and to said 
rear end of said container; 

said suction tube having a portion thereof projecting into 
said front end of said tin collecting container; 

said flow axis of said suction tube traversing said central axis 
of said container causing the solder flowing from said 
suction tube to be directed towards said interior wall; and 

a tin collecting space being formed around said projecting 
portion of said suction tube projecting into said container. 


5,299,726 
CONNECTION FOR GLAZINGS HAVING AN 
ELECTROCONDUCTIVE LAYER 
Gerd Sauer, Stolberg-Venwegen, Fed. Rep. of Germany, assignor 
to Saint-Gobain Vitrage International “‘Les Miroirs” , Cour- 
bevoie, France 
Filed Aug. 10, 1992, Ser. No. 926,287 
Claims priority, application Fed. Rep. of Germany, Aug. 10, 
1991, 4126533 
Int. Cl.5 B23K 20/10, 1/06 
U.S. Cl. 228—111.5 


1. A process for connecting a thin transparent electrocon- 
ductive layer deposited on a sheet of silicate glass, serving as a 
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heating resistor on a glazing having electric heating, the pro- 
cess including: 
providing a thin transparent electroconductive layer; 
providing a coating of a brazing having a low melting point 
upon said thin transparent electroconductive layer; and 
connecting the coating of a brazing to said thin transparent 
electroconductive layer using a soldering machine having 
a heated bit subjected to an ultrasonic vibration; 
the process further including providing a lead-in metal elec- 
trode such that the thin transparent electroconductive 
layer is soldered by way of said brazing coating to the 
lead-in metal electrode. 


5,299,727 
METHOD OF MANUFACTURE OF AN 
OPTOELECTRONIC COUPLING ELEMENT 
Albin Kofler, Burgkirchen, Austria, assignor to Temic Tele- 
funken microelectronic GmbH, Heilbronn, Fed. Rep. of Ger- 
many 
Filed Apr. 9, 1993, Ser. No. 45,665 

Claims priority, application Fed. Rep. of Germany, May 5, 

1992, 4214792 
Int. Cl.5 HO1IL 21/60 


USS, Cl. 228—177 11 Claims 





1. A method for manufacture of an optoelectronic coupling 
element having a multi-part housing, with a first housing sec- 
tion (1) being designed as a plug and a second housing section 
(2) as the receptacle receiving said plug, and with at least one 
optoelectronic element (5, 6) each being mounted on a contact 
strip (3) in said first and second housing sections, wherein said 
first and second housing sections (1, 2) are initially shaped 
around one contact strip (3) each, wherein in a further process 
step said optoelectronic elements (5, 6) are mounted in cutouts 
(8) in the insides of said plug (1) and said receptacle (2), and 
wherein said plug (1) and said receptacle (2) are joined to- 
gether after manufacture of the electrical connections of said 
optoelectronic elements using their respective contact strips 


(3). 


5,299,728 
METHOD AND APPARATUS FOR LAMINATING FOILS 
INTO A SUPERCONDUCTING TAPE FOR USE IN A 
SUPERCONDUCTING MAGNET 
Christopher G. King, Florence; Gerhard S. Kobus; Anthony 
Mantone, both of Effingham; Malvin L. Dennis, Lake City; 
Frank D. Shaffer, Quimby; Richard A. Stephens, Pamplico, 
and Neil G. Fiddes, Columbia, all of S.C., assignors to General 
Electric Company, Milwaukee, Wis. 
Filed Oct. 28, 1992, Ser. No. 967,316 
Int. Cl.5 HO1B 12/00 
U.S. Cl. 228—179.1 20 Claims 
1. A method of forming long lengths of a stabilized super- 
conducting tape comprising: 
a pair of contiguous rotatable pinch rollers forming a pinch 
area therebetween; 
spooling a first foil around at least one idler pulley and 
between said pinch area between said pinch rollers; 
spooling a second foil around at least one second idler pulley 
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to pass contiguously to one side of said first foil at said 
pinch area; 

spooling a third foil around at least one third idler pulley to 
pass contiguously to the opposite side of said first foil at 
said pinch area, sandwiching said first foil between said 
second and third foil; 


immersing portions of said pinch rollers in a molten solder 
bath with portions of said pinch rollers extending out of 
said molten solder bath; 

forming a laminated three-layer tape at said pinch area by 
pressure exerted by said pinch rollers; and 

selectively cleaning said pinch rollers at the portions of said 
pinch rollers extending out of said molten solder bath. 


5,299,729 
METHOD OF FORMING A BUMP ELECTRODE AND 
MANUFACTURING A RESIN-ENCAPSULATED 
SEMICONDUCTOR DEVICE 
Akira Matsushita, Zyouyou, and Hidekazu Konishi, Ibaraki, 
both of Japan, assignors to Matsushita Electric Industrial Co., 
Ltd., Osaka, Japan 
Division of Ser. No. 761,717, Sep. 17, 1991, Pat. No. 5,172,851. 
This application Aug. 28, 1992, Ser. No. 937,466 
Claims priority, application Japan, Sep. 20, 1990, 2-252316; 
Oct. 9, 1990, 2-271346 
The portion of the term of this patent subsequent to Dec. 22, 
2009, has been disclaimed. 
Int. Cl.5 B23K 31/02 


US. Cl. 228—180.22 3 Claims 


1. A resin-encapsulated semiconductor device comprising: 

a semiconductor chip having a plurality of pad electrodes on 
a surface thereof; 

a plurality of bump electrodes formed on said pad electrode, 
each of said bump electrodes comprising a base part and a 
protrusive part, wherein a cavity is formed on a top sur- 
face of said base part, said protrusive part comprising a 
folded wire extending from said base part, an end of said 
folded wire being bonded to said base part at said cavity; 

a plurality of lead members, each of said lead members being 
physically joined at an inner end thereof to said protrusive 
part of a respective bump electrode; 

a resin body from which an outer end of each of said lead 
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members is drawn out, said resin body covering at least 
said semiconductor chip and said physically joined parts. 


5,299,730 
METHOD AND APPARATUS FOR ISOLATION OF FLUX 
MATERIALS IN FLIP-CHIP MANUFACTURING 
Nicholas F. Pasch, Redwood City; Vahak K. Sahakian, Los 
Altos Hills, and Conrad J. Dell’Oca, Palo Alto, all of Calif., 
assignors to LSI Logic Corporation, Milpitas, Calif. 
Division of Ser. No. 775,009, Oct. 11, 1991, Pat. No. 5,168,346, 
which is a division of Ser. No. 576,182, Aug. 30, 1990, Pat. No. 
5,111,279, which is a continuation of Ser. No. 400,572, Aug. 28, 
1989, abandoned. This application Nov. 24, 1992, Ser. No. 
981,096 
Int. Cl. HOSK 1/1] 


US. Cl. 228—180.22 17 Claims 
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1. A method of joining a chip to a substrate, comprising: 

providing a substantially planar structure between a chip 
and a substrate; 

providing the planar structure with through holes; 

providing a flowable conductive material; and 

causing the flowable conductive material to flow into the 
through holes and make an electrical connection between 
the chip and the substrate. 


5,299,731 
CORROSION RESISTANT WELDING OF STAINLESS 
STEEL 
A. Nimal Liyanage, Chiyoda; Henri Chevrel, Tsukuba; Alain 
Boireau, Minato, and Jean-Marie Friedt, Tokyo, all of Japan, 
assignors to L’Air Liquide, Paris, France 
Filed Feb. 22, 1993, Ser. No. 47,554 
Int. Cl.5 B23K 9/16, 35/365, 35/38 


USS. Cl, 228—219 16 Claims 


1. A process of welding stainless steel under a gaseous atmo- 
sphere comprising a silicon containing gas or gas mixture, the 
process comprising forming a coating comprising silicon in an 
area at and substantially surrounding the weld by using said 
gaseous atmosphere during welding in the region where weld- 
ing occurs. 


GENERAL AND MECHANICAL 


5,299,732 
PACKAGE AND A HANDLE FOR THE PACKAGE BOTH 
OF WHICH ARE MADE FROM PAPERBOARD TO 
FACILITATE EASY RECYCLING 
Patrick D. Armor, Cincinnati, Ohio, and Charles L. Gunn, 
Lawrenceburg, Ind., assignors to The Procter & Gamble Com- 
pany, Cincinnati, Ohio 
Filed May 5, 1993, Ser. No. 57,593 
Int. Cl.5 B6SD 5/46 
US. Cl. 229—117.25 
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1. In combination, a package and a handle for said package, 
said handle and said package both being made from paper- 
board so that said handle does not need to be separated from 
said package for recycling purposes, said combination com- 
prising: 

(a) said package comprising opposing front and back walls, 
opposing top and bottom walls and opposing side walls all 
of which are connected together so as to define an interior 
chamber for containing a product, each side wall having 
an aperture disposed therein; and 

(b) said handle comprising an elongated body section ex- 
tending along a longitudinal axis between two ends, said 
handle further including one anchor adjacent to each end 
in substantially juxtaposed relation, each of said ends 
being inserted into one of said apertures of said package so 
thai said anchors are substantially disposed within said 
interior chamber of said package, each anchor comprising 
a securing tab and a barb, each securing tab comprising a 
first predetermined length of said anchor which is secured 
to said end, each barb comprising a second predetermined 
length of said anchor above said securing tab which is left 
unsecured to said end, said first and second predetermined 
lengths of each securing and each barb being such that 
when said package is lifted by said handle, each barb 
extends above an aperture and each securing tab extends 
below an aperture. 


5,299,733 
DETACHABLE MULTI-UNIT PACKAGE WITH FLAP 
Elmer D. Werth, Arvada, Colo., assignor to Container Systems, 
Inc., Arvada, Colo. 

Continuation-in-part of Ser. No. 708,984, May 31, 1991, 
abandoned, which is a continuation-in-part of Ser. No. 629,251, 
Dec. 18, 1990, Pat. No. 5,249,738, which is a 
continuation-in-part of Ser. No. 538,834, Jun. 15, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 510,173, 
Apr. 17, i990, abandoned. This application Jul. 23, 1992, Ser. 
No. 919,170 
Int. Cl.5 B65D 25/04 
U.S. Cl. 229—120.011 11 Claims 

1. A package for holding a plurality of containers as a single 
unit, comprising: 

a wrapper having a first divider half, a first package top 

connected to said first divider half, a first package side 
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connected to said first package top, a first bottom half 
connected to said first package side, a first center flap 

_ connected to said first bottom half, a second center flap 
connected to said first center flap, a second bottom half 
connected to said second center flap, a second package 
side connected to said second bottom half, a second pack- 
age top connected to said second package side, a second 
divider half connected to said second package top, and a 
wrap-around dimension extending from said first divider 
half around said sides, top, and bottom halves to said 
second divider half; 

a first end flap connected to a first end of said first bottom 
half, said first end flap having a long dimension oriented 
parallel to said first package top; 

a second end flap connected to a first end of said second 
bottom half, said flap having a long dimension oriented 
parallel to said first package top and having a length 


sufficient to allow said second end flap to overlap said first 
end flap; 

a third end flap connected to a second end of said first bot- 
tom half, said third end flap having a long dimension 
oriented parallel to said first package top; 

a fourth end flap connected to a second end of said second 
bottom half, said flap having a long dimension oriented 
parallel to said first package top and having a length 
sufficient to allow said fourth end flap to overlap said 
third end flap; 

means for separation between said first and second center 
flaps; and 

a first tear strip located within said second end flap and a 
second tear strip located within said fourth end flap, said 
first and second tear strips oriented in a direction perpen- 
dicular to said wrap-around dimension and said first and 
second tear strips being located substantially at each end 
of said separation means. 


5,299,734 
FOLDABLE CARTONS 

Gordon S. Lane, Baldwinsville, N.Y., assignor to Nestec S.A., 

Vevey, Switzerland 

Continuation-in-part of Ser. No. 807,459, Dec. 13, 1991, 
abandoned. This application Jun. 8, 1993, Ser. No. 74,074 
Int. Cl.5 B65D 5/48 

U.S. Cl. 229—120.32 14 Claims 

1. A carton comprising a longitudinally extending sidewall 
portion which circumscribes and defines a carton cross-section 
interior and at least two tiers or integral support ledges for 
positioning a product in the carton which extend into the 
carton interior, each of the support ledges being formed from 
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a pair of slits in the sidewall portion which extend integrally 
from and between end spot creases formed in the sidewall 











portion and each of the support ledges having at least two 
interior spot creases positioned between the end spot creases. 


5,299,735 
TRACK-BED SYSTEM FOR MODEL RAILROAD 
Herbert Y. Thomas, 110 S. 7th St., North Wales, Pa. 19454 
Filed May 24, 1993, Ser. No. 66,502 
Int. Cl.5 E01B 23/00 


US. Cl, 238—10 B 25 Claims 


1. A system for providing a track-bed for a model railroad 
track having a plurality of spaced-apart electrified track rails 
separated by a plurality of track bases capable of holding said 
rails raised above a platform surface, and supporting said track 
rails and any model railroad equipment using said track, said 
track-bed having a real-life appearance, said system compris- 
ing: 

a first component having a top surface adapted to provide 
the appearance of a real-life railroad track bed, said first 
component having a width at least equal to the largest 
width of said railroad track, a height slightly less than the 
distance which the track base raises the track rails, and a 
length approximately equal to the spacing between the 
track bases; 

a second component having a top surface adapted to provide 
the appearance of a real-life railroad track bed, said sec- 
ond component having a width at least equal to the largest 
width of said railroad track, a height slightly less than the 
distance which the track base raises the track rails, and a 
length approximately equal to the spacing between two 
joined track sections; and, 
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a third component of preselected length and comprising a 
regular right triangle in cross-section with two sides ap- 
proximately equal to the height of the first and second 
components, and the surface of the hypotenuse being 
adapted to provide the appearance of a real-life track bed, 

and wherein a section of model railroad track may be adapted 
to appear life-like by providing at least one said first compo- 
nent between the track bases of each section of track, provid- 
ing a said second component between the track bases of each 
joined section of track, and providing a portion of said third 
component along the sides of said track section. 


5,299,736 
AIR FRESHENER DEVICE WITH A CERAMIC 
CONTAINER AND AN ABSORBENT PAD 
John Greene, 36 Arran Drive, Suite 220, St. Catharines, On- 
tario, Canada L2N 6S5 
Filed May 17, 1993, Ser. No. 70,114 
Int. Cl.5 A61L 9/12 
U.S. Cl. 239—56 


1. An air freshener device, comprising a container with 
porous ceramic walls defining a closed internal space, a closure 
member for selectively permitting access to and sealing said 
internal space, and a replaceable absorbent pad, said absorbent 
pad being impregnated with a fragrant substance adapted for 
insertion into said internal space so as to occupy only a portion 
thereof and release fragrant vapors into said internal space at a 
controlled rate, whereby said released fragrant vapors first 
build up within said internal space and then diffuse through the 
porous walls of the container for release into the atmosphere. 


5,299,737 
SPRAYING DEVICE WITH INTERMITTENT FLUSHING 
SYSTEM 
Conrad D. McGinnis, Carmel, and Dennis A. Roudebush, Fort- 
ville, both of Ind., assignors to Curtis Dyna-Fog Ltd., West- 
field, Ind. 
Filed Apr. 30, 1992, Ser. No. 876,574 
Int. Cl.5 BOSB 15/02, 7/00 
US. Cl. 239—77 


1. A spraying device to spray material and having a flushing 
system comprising: 
frame means; 
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a first container mounted on said frame means for holding 
the material to be sprayed; 

nozzle means mounted on said frame means; 

a second container mounted on said frame means for holding 
a flushing medium; 

fan means mounted on said frame means operable to force air 
past said nozzle means carrying said material emitted by 
said nozzle means; 

valve means connecting said nozzle means with said first 
container and said second container and operable to se- 
lectable direct said material and said flushing medium to 
said nozzle means; 

pressure means in communication with said second con- 
tainer and operable to force said flushing medium through 
said nozzle means when said valve means directs flow of 
said flushing medium rather than said material to said 
nozzle means; 

detection means operable to determine when said material is 
not flowing from said first container to said nozzle means; 
and, 

control means connected to said detection means and opera- 
ble to switch said valve means to direct flow of said flush- 
ing medium to said nozzle means when said detection 
means detects absence of material flow from said first 
container to said nozzle means. 


5,299,738 
HIGH PRESSURE FUEL INJECTOR WITH CUSHIONED 
PLUNGER STOP 
David P. Genter, and Lester L. Peters, both of Columbus, Ind., 
assignors to Cummins Engine Company, Inc., Columbus, Ind. 
Filed Sep. 16, 1992, Ser. No. 945,390 
Int. Cl.5 FO2M 6//20 


USS. Cl. 239—91 21 Claims 


1. In a fuel injector of the open nozzle type having an injec- 
tor body containing a central bore with an injection nozzle 
having a valveless open nozzle orifice at a lower end thereof, 
a plunger assembly having an upper plunger and a lower 
plunger mounted for reciprocal motion within the central bore 
with an injection travel toward said injection nozzle for pro- 
ducing injection of fuel from the nozzle orifice and a return 
travel away from said injection nozzle, and a variable volume 
injection chamber in said lower end of the central bore and 
defined between the open nozzle orifice of said injection nozzle 
and a bottom end of the lower plunger, the improvement 
comprising cushioning means for limiting return travel of the 
lower plunger to less than that of said upper plunger in an 
impact absorbing manner. 
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5,299,739 
ULTRASONIC WAVE NEBULIZER 
Minoru Takahashi, and Makoto Ono, both of Chiba, Japan, 
assignors to TDK Corporation, Tokyo, Japan 
Filed May 26, 1992, Ser. No. 889,067 
Claims priority, application Japan, May 27, 1991, 3-149252; 
Jul. 26, 1991, 3-210101; Oct. 14, 1991, 3-091382[U]; Oct. 21, 
1991, 3-094132[U]; Nov. 16, 1991, 3-102285[U]; Dec. 5, 1991, 
3-108593[U] 
Int. Cl.5 BOSB 3/14 


USS. Cl. 239—102.2 20 Claims 


Famers 
fy em ammane rhs 


1. An ultrasonic wave nebulizer comprising; 

a piezoelectric vibrator (1) having first and second surfaces, 
a pair of electrodes (2A, 2B), one of said electrodes being 
mounted on each of said surfaces of the vibrator, and one 
of said surfaces defining an operation surface (2A), 

a holder (4, 5) for holding said vibrator (1), 

a mesh (3) having at least a portion located close to said 
operation surface so that an essential gap space (G) is 
provided between said portion of the mesh and the opera- 
tion surface of the vibrator, and a thin liquid film being 
provided in said gap space through capillarity, 

means (7) for supplying liquid to said gap space to provide 
said thin liquid film, 

a high frequency generator (FIG. 5), 

connecting means (6) for connecting said generator to said 
electrodes of the vibrator, 

said vibrator vibrating in thickness direction of the vibrator 
upon being excited with high frequency power between 
said electrodes to convert said thin liquid film to mist. 


5,299,740 
PLURAL COMPONENT AIRLESS SPRAY GUN WITH 
MECHANICAL PURGE 

Jeffrey D. Bert, Denver, Colo., assignor to Binks Manufacturing 

Company, Franklin Park, Ill. 

Filed Mar. 17, 1992, Ser. No. 852,573 
Int. Cl.5 BOSB 15/02 

US. Cl. 239—117 


\ eee oe a 
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Si 


1. A plural component mixing and dispensing spray gun, 
comprising a gun body; a head secured to the body, said head 
including a mixing chamber having an outlet at its forward end 
and inlet openings communicating with said mixing chamber; 
an airless tip carried by said head at said mixing chamber 
outlet, said airless tip having an elongate orifice and a passage 
extending between said orifice and said outlet; means for inter- 
mittently feeding streams of reactant liquids through said inlet 
openings into said mixing chamber for mixing of the liquids in 
said chamber and flow of the reactive mixture through said 
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chamber and said outlet into and through said airless tip pas- 
sage to and through said airless tip orifice; a purging rod re- 
ceived in an opening in said head, said opening being axially 
aligned with and rearwardly of said mixing chamber, said 
purging rod having a probe at its forward end; and means for 
moving said purging rod from a normally retracted position 
rearwardly of said inlet openings, forwardly through said 
mixing chamber until said probe extends through said airless 
tip orifice, to purge said mixing chamber and said airless tip 
passage and orifice of residual reactive mixture, wherein said 
mixing chamber and said airless tip passage are cylindrical and 
axially aligned, said airless tip orifice has major and minor axes 
that are generally perpendicular to said airless tip passage axis, 
and said purging rod has a cylindrical main body portion of a 
first diameter that is slightly less than the diameter of said 
mixing chamber, a cylindrical airless tip passage cleaning por- 
tion at a forward end of and axially aligned with said main 
body portion and of a second diameter that is smaller than said 
first diameter and slightly smaller than the diameter of said 
airless tip passage, and said probe is cylindrical and is at the 
forward end of and axially aligned with said airless tip passage 
cleaning portion and is of a third diameter that is smaller than 
said second diameter and slightly smaller than the dimension of 
said airless tip orifice minor axis, whereby upon forward move- 
ment of said purging rod through said mixing chamber, said 
main body portion moves into and through said mixing cham- 
ber, said airless tip passage cleaning portion moves into and 
through said airless tip passage, and said probe moves into and 
through said airless tip orifice to purge said mixing chamber 
and said airless tip passage and orifice of residual mixed reac- 
tants by pushing the residual mixed reactants from and through 
the mixing chamber and the airless tip passage to and through 
the airless tip orifice. 


5,299,741 
TEXTURE SPRAY GUN BLEED VALVE 
Edward P. Murphy, Blaine, Minn., assignor to Graco Inc., 
Minneapolis, Minn. 
Filed Jan. 6, 1993, Ser. No. 983 
Int. Cl. BOSB 7/04 


USS. Cl. 239—124 1 Claim 


1. A spray gun for connection to a source of compressed air, 

said spray gun having a tip and further comprising: 

a housing comprising a first passage connected to said com- 
pressed air source and a second passage connected to said 
tip; and 

a valve member in said housing, said valve member compris- 
ing: 
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first and second ends; 5,299,743 
an axial passage extending from adjacent said first end to BODY SPRAY NOZZLE 
said second end; Kenneth J. Sieth, Cedarburg; Michael D. Steinhardt, Kiel; 
a first diameter adjacent said first end; Kathleen S. DeKeyser, Hingham; and David K. Rische, 
a second diameter less than said first diameter and located _ Sheboygan, all of Wis., assignors to Kohler Co., Kohler, Wis. 
intermediate said first diameter and said second end, Division of Ser. No. 790,274, Nov. 8, 1991, Pat. No. 5,205,490. 
said second diameter having inlets communicating with This application yr 19, 1993, Ser. No. 6,360 
said axial passage and wherein said valve member is Int. Cl.’ BOSB 3/14 
movable between first and second positions whereby 
said first position allows compressed air to pass from 
said first passage to said second passage and wherein 
said second position, said first end blocks said second 
passage thereby connecting said first passage with said 
axial passage to vent said compressed air. 


USS. Cl. 239—248 


5,299,742 
IRRIGATION SPRINKLER NOZZLE 
Joseph U. Han, Rancho Cucamonga, Calif., assignor to. Anthony 
Manufacturing Corp., Azusa, Calif. ae a? 
Filed Jun. 1, 1993, Ser. No. 69,443 1. An oscillating shower apparatus comprising: 
Int. Cl. BOSB 3/10 a housing support member with openings therein; 
US. Cl. 239—206 first and second nozzle members pivotally attached to said 
housing support member in a spaced manner in said open- 
ings with a pivotal axis of rotation in a vertical plane; 
first and second linkage members connected to said first and 
second nozzle members at one point; 
a third common link member connected to said first and 
second link members at another point; 
oscillating means; and 
linkage means connecting said oscillating means and said 
third common link member; 
said first and second linkage members and said third com- 
mon link members being contained in said housing support 
member. 


5,299,744 
GRANULATING, SEPARATING AND CLASSIFYING 
RUBBER TIRE MATERIALS 
Robert A. Garmater, P.O. Box 186, Harlan, Ind. 46743 
Filed Aug. 21, 1992, Ser. No. 933,173 

1. An irrigation sprinkler nozzle of the type including a Int. CL’ BOTB 4/02; BO2C 23/10 13 Cai 
nozzle housing having a range nozzle portion formed by a US. Cl. 241-—19 Claims 
generally cylindrical converging passageway adapted to 1. The method of separating rubber from other components 

project a columnated water stream outwardly over a relatively Of castaway tires comprising the steps of: 
long distance, and a spreader nozzle portion disposed verti-  debeading the tires to remove any steel tire bead; granulating 
cally below said range nozzle portion and adapted to project a the tires to form tire fragments including lighter-than-rub- 

water spray outwardly over a relatively short distance, said ber components and ferromagnetic components; é 
spreader nozzle portion comprising: separating the lighter-than-rubber components from the tire 
an elongated chamber formed in said housing below said fragments = those fragments emanate from the granulat- 
range nozzle passageway, said chamber having a gener- ing step and prior to the tire fragments coming to rest on 
ally rectangular cross-section defined by spaced top and any fixed surfaces by causing the tire fragments to free fall 


: 2 downwardly after granulating and simultaneously provid- 
bottom generally horizontally disposed walls, and later- ing an upwardly directed air flow into the falling tire 
ally spaced generally vertical side walls; 


2 J 2 . , fragments; 
water inlet means formed in said housing upstream of said subsequently separating the ferromagnetic components from 
range nozzle passageway for directing water into one end 


‘ the tire fragments; and 
of said chamber; and classifying the remaining tire fragments by segregating them 
water outlet means at an end of said chamber remote from into at least three groups according to size. 


said one end for producing a generally vertically oriented 11. Apparatus for rubber tire component reclamation com- 
fan shaped spray of relatively narrow lateral width, said prising: 

water outlet means being oriented such that an upper a feed hopper for receiving pieces of discarded tires; 
portion of said fan shaped spray intercepts said stream _q granulating chamber coupled to the feed hopper for cut- 
from said range nozzle. ting the received pieces into smaller tire fragments; 
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an exit chute coupled to said granulating chamber for pro- 
viding an output from the granulating chamber through 
which the tire fragments fall, said exit chute comprising a 
tapered housing having a relatively wide mouth at an 
upper end thereof adjacent the granulating chamber for 
receiving the tire fragments from the granulating chamber 
and a relatively small opening at a bottom end thereof 
through which tire fragments fall, and a tapered baffle 


within the housing, said tapered baffle extending from the 
upper end of the housing and extending said mouth sepa- 
rating the mouth from an upper exit portion of the chute 
including at least one opening in the upper portion of the 
housing through which less dense components exit; 

means for inducing an air flow upwardly from said small 
opening through the exit chute to urge the less dense 
components upwardly against gravity and out of the 
upper exit portion of the chute, the air flow being of 
sufficient force to prevent commingling and compaction 
of the less dense components with remaining components 
of the tire fragments. 


5,299,745 
PROCESS FOR THE PREPARATION OF A DRY 
AGGREGATE FOR THE PRODUCTION OF 
ELECTRODES 
Werner Fischer, Venthéne, Switzerland, assignor to R + D 
Carbon Ltd., Sierre, Switzerland 
Filed Jun. 29, 1992, Ser. No. 905,790 
Claims priority, application Switzerland, Jul. 3, 1991, 
01961/91 
Int. Cl.5 BO2C 23/10, 23/14 
U.S. Cl, 241—24 23 Claims 
1. A process for the preparation of a dry aggregate for the 
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production of electrodes, in particular anodes for aluminum 
fusion electrolysis, comprising: 
individually processing petroleum coke and baked and green 
electrode scrap to provide feeds of these materials having 
a predetermined grain size; 
dividing said feeds into at least two grain size fractions; 
feeding said grain size fractions to mixing equipment which 
forms a mixture therefrom of grain size fractions of petro- 
leum coke and baked and green electrode scrap; 
feeding the mixture from the mixing equipment and dividing 
same by means of a grading apparatus into at least two 
mixture grain size fractions; and 











mixing said mixture grain size fractions to provide a dry 
aggregate. 


5,299,746 
APPARATUS AND METHOD FOR DIRECT 

SOLID-FORTIFICATION OF FUELS WITH FERROCENE 
Walther Thuenker, Bottrop; Gabriele Lohmann, Luenen, and 

Arnim Marchewski, Gelsenkirchen, all of Fed. Rep. of Ger- 

many, assignors to Chemische Betriebe Pluto GmbH, Fed. 

Rep. of Germany 

Filed Aug. 26, 1992, Ser. No. 935,282 

Claims priority, application Fed. Rep. of Germany, Sep. 4, 
1991, 4129408 

Int. Cl.5 FO2M 23/00; FO2D 19/12; F23K 5/08; C10L 1/30 
US. Cl. 241—36 20 Claims 


1. An apparatus for adding solid ferrocene to fuels, said 
apparatus comprising the following: 
grinder means, adapted to be connected to a fuel-containing 
element and adapted to be supplied with solid ferrocene, 
for delivering ground ferrocene to said fuel-containing 
element; 
step motor means mounted in driving connection with said 


grinder means for operating said grinder means at variable 
RPMs; and 
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control means for selectively actuating said step motor 
means for varying the amount of said ground ferrocene 
delivered io said fuel-containing element by selectively 
limiting the number of revolutions during which said step 
motor means operates. 


5,299,747 
PAPER MATERIAL SCREENING/REFINING 
APPARATUS 

Hitoshi Satomi, Shizuoka, Japan, assignor to Satomi Seisakusho 

Co., Ltd., Shizuoka, Japan 

Filed Apr. 27, 1992, Ser. No. 874,027 
Claims priority, application Japan, Nov. 26, 1991, 311099 
Int. Cl.5 BO2C 25/00 

US. Cl. 241—46.17 





1. A paper material screening and refining apparatus, com- 

prising: 

an elongated tank having first and second side portions 
located away from each other in a longitudinal direction 
of the tank, 

an inlet formed at the first side portion for supplying a paper 
material into the tank, said paper material containing 
foreign components and paper components, 

a cylindrical screen situated inside the tank to divide the tank 
into a primary chamber and a secondary chamber, said 
paper material being supplied to the primary chamber to 
be separated into the foreign components and the paper 
components, said paper components being removed from 
the primary chamber through the secondary chamber, 

a cylindrical rotary member disposed inside the primary 
chamber of the tank to oppose to the screen and having a 
shaft, 

a rotational member attached to the shaft near the second 
side portion, said rotational member being rotated to- 
gether with the rotary member when the shaft is rotated, 

a water supply pipe disposed at the second side portion for 
supplying water to the tank from the second side portion 
and having a water supply valve, and 

a controller for controlling the water supply valve, said 
water supply valve being opened intermittently by the 
controller to supply water into the tank from the second 
side portion through said water supply pipe so that the 
paper material, which is gradually transferred from the 
first side portion to the second side portion as the rotary 
member is rotated when water is not supplied through the 
water supply pipe, is pushed back to the first side portion 
by water supplied from the water supply pipe while col- 
liding with the paper material transferred from the first 
side portion to thereby substantially completely separate 
the paper components from the foreign components and 
to discharge the paper components through the secondary 
chamber. 


5,299,748 

APPARATUS AND METHOD FOR REDUCING VEHICLE 

TIRES TO PARTICLES 
John C. Brewer, Salt Lake City, Utah, assignor to Garb Oil & 

Power Corporation, Salt Lake City, Utah 

Filed Jul. 6, 1992, Ser. No. 909,038 
Int. Cl.5 BO2C 19/12 

U.S. Cl. 241—279 22 Claims 
1. Apparatus for slicing particles from a discarded vehicle 
tire for either disposing of such tire or preparing it for recap- 
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ping, comprising supporting structure provided with rotatable 
shaft members formed to matingly receive interposed shaft 
means and spaced apart for receiving a tire holder assembly; 
mounting structure for meaiis operative on a vehicle tire, said 
supporting structure and said mounting structure being opera- 
tionally positionable relative to each other for operating on a 
vehicle tire held by the received tire holder assembly; and a 
tire holder assembly for mounting in said supporting structure, 
said tire holder assembly comprising a paired set of dual, radial, 
tire-holding jacks; jack operating mechanism including elon- 
gate arbor structure arranged so that each of the correspond- 
ing jacks of the dual jacks of said set operates on a correspond- 
ing one of the side wall beads of a received tire, corresponding 











jacks of said dual jacks of said paired set having mutually 
spaced, elongate, tire side wall bead clamping means arranged 
oppositely with respect to said jack operating mechanism, and 
both of those paired dual jacks making up said set of same 
being mounted in common by and spaced apart along said 
arbor structure which has opposite shaft ends configurated for 
mating with said spaced apart rotatable shaft members of said 
supporting structure, so that said tire holder assembly and said 
arbor structure may be conveniently and quickly replaced in 
the apparatus. 


5,299,749 

METHOD OF WINDING HOLLOW FIBER MEMBRANES 
Robert M. Thorogood, Macungie; Robin J. Maliszewskyj, Hat- 

field, both of Pa.; Myron J. Coplan, Natick, Mass., and Push- 

pinder S. Puri, Chesterfield, Mo., assignors to Air Products 

and Chemicals, Inc., Allentown, Pa. 

Filed Mar. 24, 1992, Ser. No. 856,602 
Int. Cl.5 B65H 81/08 

US. Cl. 242—7.02 


1. A method of forming a hollow filament membrane bundle 
from continuous strands of filament by laying down lengths 
thereof onto an axially extensive rotatable support member 
along paths determined by moving a feed-on point so that 
filament lengths follow helical paths and build enwrapping 
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layers in which all lengths share a common helix direction, 
including: 

(a) rotating said support member in a given direction while 
repetitively and alternatingly moving the feed-on point 
axially from end to end of the bundle; 

(b) reversing the direction of rotation of said support mem- 
ber whenever the axial direction of the feed-on point is 
reversed until a first number of lengths have been laid 
down, said first number selected to create a first layer of 
filament lengths enwrapping the bundle; 

(c) after laying down said first selected number of lengths, 
the direction of rotation is not reversed one time when 
there is a reversal of the direction of the axial movement 
of the feed-on point, so that the next length of filament is 
laid down in a helix direction opposite to that of the 
lengths of filament forming said first layer; 

(d) thereafter continuing to alternate the axial movement of 
the feed-on point and direction of rotation of the support 
member until a second number of lengths have been laid 
down in said opposite helix direction, the said number of 
lengths selected to create a second layer of filament 
lengths enwrapping the bundle; and 

(e) repeating steps (c) and (d) to effect accumulation of 
successive layers of filament lengths all lying in a common 
helix direction but in the opposite direction from filament 
lengths in adjacent layers until a desired bundle diameter 
is reached. 


5,299,750 
DOFFING METHOD AND PAPER TUBE SUPPLY 
SYSTEM FOR AN AUTOMATIC WINDER 

Osamu Nakagawa, Kyoto; Tomonari Ikemoto, and Hideyuki Oe, 

both of Uji, all of Japan, assignors to Murata Kikai Kabushiki 

Kaisha, Kyoto, Japan 

Division of Ser. No. 889,183, May 27, 1992. This application 
Feb. 11, 1993, Ser. No. 16,298 

Claims priority, application Japan, May 28, 1991, 3-123809; 

Jul. 1, 1991, 3-188164; Jul. 1, 1991, 3-188165 
Int. Cl.5 B6SH 67/04 


USS. Cl, 242—35.5 A 2 Claims 


PRESENT POSITION OF A 
OOFFING DEVICE IS INPUTTED 


COMPARE WITH A POSITION 
OF A UNIT REQUIRING 
DOFFING TO DISCRIMINATE 
‘A WEAR DIRECTION (R OR L) 


1. In a spinning machine comprising a plurality of units 
arranged in a row and a doffing device capable of reciprocally 
travelling along the row of units, a method of controlling the 
doffing device to move to.a unit requiring doffing, comprising: 

providing the doffing device with means for identifying the 

position of the doffing device along the row of units, 
identifying the position of a unit requiring doffing, 
inputting to a central control device information identifying 
the position of the unit requiring doffing, 

identifying the position of the doffing device along the row 

of units, 

inputting to the central control device information identify- 

ing the position of the doffing device along the row of 
units, 

comparing the information identifying the position of the 
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unit requiring doffing and the information identifying the 
position of the doffing device along the row of units, and 

providing the doffing device with instructions for moving 
the doffing device to the unit requiring doffing based upon 
the comparison of the information identifying the position 
of the unit requiring doffing and the information identify- 
ing the position of the doffing device along the row of 
units. 


5,299,751 
CLAMPING MANDREL-ENGAGEMENT SENSOR 
COMBINATION, PARTICULARLY FOR CLAMPING 
PRINTING SUBSTRATE WEB ROLLS IN A ROLL 
CHANGER 
Gerhard Pichlmair, Neusaéss, and Josef Hammer, Augsburg, 
both of Fed. Rep. of Germany, assignors to MAN Roland 
Druckmaschinen AG, Offenbach am Main, Fed. Rep. of Ger- 
many 
Filed Oct. 13, 1992, Ser. No. 959,977 
Claims priority, application Fed. Rep. of Germany, Nov. 14, 
1991, 4137484 
Int. Cl.5 B6SH 18/04, 63/00 


U.S. Cl. 242—57 8 Claims 


1] 


So 
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1. Clamping mandrel-engagement sensor combination for 
clamping a roll of web material, particularly a printing sub- 
strate web roll, and especially newsprint, rolled on a carrier 
sleeve or tube (5) having 

an axially slidable mandrel body (1, 2), having a conically 
tapering tip portion (3); 

clamping means (4) on the mandrel body, fitting into the 
carrier sleeve or tube (5) and being radially expandible for 
engagement with the carrier sleeve; and 

control means (C, 6) controlling axial advance or forward 
movement (F) and axial retraction or reverse movement 
(R) of the mandrel body with respect to the sleeve or tube 
(5), 

comprising, in accordance with the invention, 

a sensing head (8, 10, 11, 14) located at said tip portion (3) of 
the mandrel (1, 2) and sensing the relative radial position 
of the mandrel with respect to the carrier sleeve or tube to 
determine if the axial alignment of the mandrel and of the 
carrier sleeve or tube permits insertion of the mandrel into 
the carrier sleeve or tube without damage thereto, 

said sensing head including 

an electrical switch (15, 16, 18, 19) integrated therewith, and 
a change-of-state of the switch between an open and 
closed state upon sensing an obstruction at said tip portion 
due to axial misalignment of said mandrel body (1, 2) and 
said sleeve or tube (5), said switch being coupled to said 
control means; and 

the control means being responsive to sensing said change- 
of-state and controlling axial movement of the mandrel 
body for reverse or retracting movement (R) of the man- 
drel and providing an output signal (I) representative of 
misalignment between the mandrel and the sleeve or tube. 
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5,299,752 
CASSETTE DELIVERY SYSTEM 

Luciano Perego, Milan, Italy, assignor to Tapematic U.S.A. Inc., 

Orlando, Fla. 
Division of Ser. No. 543,227, Jun. 25, 1990, Pat. No. 5,152,473. 

This application Jul. 20, 1992, Ser. No. 916,413 
Claims priority, application Italy, Jun. 28, 1989, 21022 A/89 
Int. Cl.5 B65H 18/10, 19/30 

U.S. Cl. 242—67.1 R 


1. A cassette delivery system comprising: 

cassette storage means; 

cassette receiving means for receiving cassettes from said 
storage means; 

cassette support means for supporting cassettes received 
form said receiving means, in a staging position, wherein 
said supported cassettes are tilted away, at an angle, from 
a vertical position; and 

movable pocket means, integral with said support means, for 
transporting cassettes from said staging position to a load- 
ing station, wherein said pocket means is movable be- 
tween a first, cassette receiving position and a second, 
cassette loading position, in an arc in a substantially verti- 
cal plane such that said pocket means moves to an angle 
substantially equal to the angle of cassettes in said staging 
position to allow cassettes to enter said pocket means from 
said staging position. 


5,299,753 
CLOTH TAKEUP AND METHOD 
William J. Alexander, III, Mauldin, S.C., assignor to Alexander 
Machinery, Inc., Mauldin, S.C. 
Filed Sep. 28, 1992, Ser. No. 952,309 
Int. Cl.5 B6SH 18/10, 23/14 
USS. Cl. 242—75.2 10 Claims 
2. A tension control for a cloth takeup having a center 
wound core roll receiving cloth from a loom building a cloth 
roll thereon comprising: 
pivotally mounted hold down arms carrying a friction roll 
engaging said cloth as it is wound on said center wound 
core roll; 
power operated means exerting a force against said hold 
down arm urging said friction roll into a position adjacent 
the cloth roll in engagement with said cloth as it is being 
wound; 
a first motor driving said center wound core roll; 
a second motor driving said friction roll applying tension to 
said cloth as it is wound on said cloth roll; and 
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a control means operable in response to pivotal movement of 
said hold down arms during building of the cloth roll 


varying the tension applied by said friction roll to said 
cloth. 


5,299,754 
FERROMAGNETIC INSERT FOR USE WITH A 
MAGNETIC TAPE CARTRIDGE AND METHOD OF 
MANUFACTURING THE SAME 

Robert Lackowski, Mt. Prospect, Ill., assignor to Overland 

Bolling Company, Franklin Park, Ill. 

Filed Mar. 25, 1992, Ser. No. 857,505 
Int. Cl.5 B65H 75/18 

U.S. Cl. 242—197 


= 


D 


6. An insert that is to be attached to a hub of a spool posi- 
tioned in a magnetic tape cartridge for permitting the spool to 
be attracted to a magnetic element of a computer drive mecha- 
nism, comprising: 

a circular disk having oppositely positioned first and second 
planar surfaces, said disk being provided with a centrally 
positioned through hole and a plurality of securing 
through holes positioned radially outwardly of said cen- 
trally positioned through hole for permitting said ferro- 
magnetic disk to be secured to the hub of the spool, said 
disk having an outer periphery and an annular flange 
extending around said outer periphery, said annular flange 
extending away from said first planar surface, aid disk 
being made of a ferromagnetic material having a maxi- 
mum thickness that is less than 1.35 mm. 


5,299,755 
LID LOCKING MECHANISM FOR A TAPE CASSETTE 
Hiroshi Fujii, Tokyo, Japan, assignor to Sony Corporation, 
Tokyo, Japan 
Filed May 15, 1992, Ser. No. 883,784 
Claims priority, application Japan, May 27, 1991, 3-149236 
Int. Cl.5 G11B 23/02 
U.S, Cl. 242—199 2 Claims 
1. A lid locking mechanism for a tape cassette wherein tape 
reels for winding a tape-shaped recording medium are rotat- 
ably accommodated n a box-shaped cassette casing formed by 
combining upper and lower cassette halves, the recording 
medium extending outward along a front wall of the cassette 
casing between tape outlets formed at both end portions of the 
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front wall of the cassette casing, and a lid for opening and 
closing a front surface of the recording medium which extends 
along the front wall of the cassette casing, the lid being rotat- 
ably supported at a front portion of the cassette casing so as to 
be rotatable upward and downward, said mechanism compris- 
ing: 
an engagement formed on an inner surface of the id for 
releasably locking the lid in a closed position; 
a lid locking member having a projection and rotatably 
supported at its upper end between the cassette halves, the 
lid locking member having a resilient bias force exerted 
thereon in a manner that its lower end turns forwardly so 
that the projection is adjacent to the engagement formed 
on the inner surface of the lid to lock the lid; 


a stopper formed on one of the cassette halves, the stopper 
being adjacent to an upper surface of the projection when 
the lid is closed and the projection is adjacent to the en- 
gagement; 

a forwardly projecting portion formed at a bottom portion 
of the lid locking member such that is projects from an 
abutment formed at a front end of the cassette casing 
when the lid is closed; and 

a recess formed at a portion of the abutment in the vicinity 
of the forwardly projecting portion, wherein when the 
tape cassette is loaded in a recording and/or reproducing 
apparatus having a cassette holder stopper, the cassette 
holder stopper abuts against the abutment and presses the 
forwardly projecting portion to turn the lid locking mem- 
ber rearwardly against the resilient bias force to thereby 
allow said lid to open. 


5,299,756 
FOIL WRAPPED FLEXIBLE WEB GUIDE 
Paul Y. Hu, and James L. Overacker, both of Tucson, Ariz., 
assignors te International Business Machines Corporation, 

Armonk, N.Y. 

Filed Oct. 26, 1992, Ser. No. 966,632 
Int. Cl.5 G11B 23/04; B65H 27/00 
US. Cl, 242—199 

1. A flexible web guide comprising: 

a substrate having an endless surface of arcuate contour with 
a groove therein, the groove having a first width at a first 
depth into the substrate and a second width at a second 
depth into the substrate, the first width less than the sec- 
ond width, the first depth less than the second depth; 

a metal foil having first and second ends, the foil wrapped 
about the surface and conforming to the contour of the 
substrate, the first and second ends extending further into 
the groove than the first depth; and 


21 Claims 
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a pin extending further into the groove than the first depth 
and having a thickness greater than the first width and less 


than the second width, the pin retaining the first and 
second ends in the groove. 


5,299,757 
STOPPER APPARATUS FOR A SPINNING REEL 

Kenichi Sugawara, Sakai, Japan, assignor to Shimano, Inc., 

Osaka, Japan 

Filed May 11, 1992, Ser. No. 881,500 
Claims priority, application Japan, May 16, 1991, 3-34442[U] 
Int. Cl.5 AO1K 89/0] 

US. Cl. 242—248 


1. A stopper apparatus for a spinning reel comprising: 

a stopper mechanism for preventing a rotary frame from 
rotating in a line unwinding direction, and allowing said 
rotary frame to rotate in a line winding direction; 
switching mechanism for switching said stopper mecha- 
nism between an operative position to prevent said rotary 
frame from rotating in said line unwinding direction and 
allow said rotary frame to rotate in said line winding 
direction, and an inoperative position to allow said rotary 
frame to rotate in said line unwinding direction as well as 
said line winding direction; and 

a resistor for acting on an engaging rotary member disposed 
in a transmission line for driving said rotary frame to resist 
backward rotation of said engaging rotary member; 

wherein said resistor is switchable between an operative 
state to act on said engageable rotary member, and an 
inoperative state away from said engageable rotary mem- 
ber; and 

said switching mechanism is operatively connected to said 
resistor such that, when said switching mechanism is 
operated to switch said stopper mechanism to said opera- 
tive position, said resistor is switched to said operative 
state, and when said switching mechanism is operated to 
switch said stopper mechanism to said inoperative posi- 
tion, said resistor is switched to said inoperative state. 
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5,299,758 
BAITCASTING REEL HAVING A CLUTCH CONTROL 
MECHANISM 
Jun Sato, Sakai, Japan, assignor to Shimano, Inc., Osaka, Japan 
Filed Sep. 8, 1992, Ser. No. 941,943 
Claims priority, application Japan, Sep. 17, 1991, 3-235827 
Int. Cl1.5 AO1K 89/02 


US. Cl. 242—261 10 Claims 


1. A baitcasting reel comprising: 

a reel body; 

a clutch mechanism mounted in a transmission line between 
a handle and a spool; 

a rotary member mounted in a transmission line interlocked 
to said handle, said rotary member including projections; 

support means movable radially and circumferentially of 
said rotary member; 

a return piece provided on said support means and capable 
of effecting an engaging/disengaging operation by mov- 
ing radially of said rotary member and a transporting 
operation by moving circumferentially of said rotary 
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parameters and for providing operating parameter signals 
indicative thereof; 

fuzzification means responsive to some of said axis command 
signals and some of said operating parameter signals for 
providing fuzzy input signals indicative thereof; 

composite mode selection rule base means for providing a 
composite mode selection signal for each possible combi- 
nation of said fuzzy input signals; 











processing means responsive to said composite mode selec- 
tion rule base means and said fuzzy input signals for pro- 
viding a new mode fuzzy output signal; 

defuzzification means responsive to said new mode fuzzy 
output signal for providing a crisp output signal indicative 
thereof; and 

mode selection means responsive to said crisp output signal 
for selecting either the turn coordination mode or the 
heading hold mode and for placing the flight control 


system in said selected mode. 
member; Se ee ee 


a clutch control mechanism supported by said reel body, 
said control mechanism having an inclined surface; 5,299,760 

switching means including said inclined surface and a guide S-DUCT FOR A TURBO-JET AIRCRAFT ENGINE 
member formed on said reel body for guiding said support Thomas E. Finch, Spring Branch; Enrico Cavatorta, San Anto- 
means; and nio, and William Paschal, Schertz, all of Tex., assignors to 

restoring means interposed between said reel body and said © The Dee Howard Company, San Antonio, Tex. 
support means; Filed Jul. 7, 1992, Ser. No. 909,771 

said baitcasting reel being arranged such that when said Int. Cl.5 B64D 33/02 
control mechanism is moved to a clutch disengaging U.S. Cl. 244—53 B 
position, said inclined surface and said support means are 
placed in contact with each other and said return piece is 
caused to move radially of said rotary member to enter a 
locus of revolution of said projections to reach an interfer- 
ence condition, and then when said handle is turned in a 
line winding direction, said projections pres against said 
return piece such that said return piece actuates said con- 
trol mechanism to engage said clutch mechanism, and 
then said return piece is moved radially out of said locus of 
revolution of said projections. 











5,299,759 
HELICOPTER TURN COORDINATION AND HEADING 
HOLD MODE CONTROL 
Porter D. Sherman, Fairfield, Conn.; David H. Hetzler, Media, 
Pa.; Paul Weisser, Jr., South Windsor, and Stuart C. Wright, 
Woodbridge, both of Conn., assignors to United Technologies 
Corporation, Hartford, Conn. 
Filed Jun. 1, 1992, Ser. No. 891,624 
Int. Cl.5 B64C 11/34; GOSD 1/04 
USS. Cl. 244—17.13 13 Claims an) = 1 
1. Apparatus for controlling an aircraft flight control system ey ea 
between a turn coordination mode and a heading hold mode, : ; : ‘ 
wherein the flight control system provides control surface 1. A replacement duct to direct air toa turbo jet type aircraft 
command signal to the aircraft control surfaces to control the engine disposed within the aft body portion of an existing 
yaw, pitch, roll and lift axes of the aircraft in flight, the appara- aircraft fuselage at a position rearwardly of a rear pressure 
tus comprising: bulkhead and below and behind a vertical tail fin spar having 
control means operable by a pilot to provide axis command an aperture therethrough for receiving the original S-duct of 
signals for controlling a given axis of the aircraft; the drawings comprising; 
sensing means for sensing a plurality of aircraft operating a forward duct portion having an air entering circular open 
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inlet end disposed forwardly of said vertical tail fin spar 
and disposed above said aft body portion and said rear 
pressure bulkhead of the aircraft fuselage; 

a rear duct portion having a circular end sealingly connect- 
able to the air input end of said turbo jet aircraft engine; 

an S-shaped intermediate duct portion interconnecting said 
forward duct portion and said rear duct portion and pass- 
ing above said rear pressure bulkhead and traversing said 
aperture in said tail vertical fin spar; said intermediate duct 
portion having an elliptical cross-section of varying area 
through out its length; 

said forward end portion having a cross-section transitioning 
from a circular cross-section of substantially greater area 
than that of the original S-duct of the drawings, to the 
elliptical cross-section of said intermediate duct portion; 

said rear duct portion having a cross-section transitioning 
from the elliptical cross-section of said intermediate duct 
portion to a circular cross-section of substantially greater 
area than the original S-duct, thereby permitting installa- 
tion of a turbo jet engine with a substantially larger air 
intake diameter; 

said intermediate S-shaped duct portion having a medial 
elliptical portion traversing and constricted by said aper- 
ture of said tail vertical fin spar, the remaining portions of 
said intermediate duct portion having elliptical cross-sec- 
tions of substantially greater area than the medial elliptical 
portion and the original S-duct of the drawings; 

the radius of curvature of the forward curved portion of said 
S-shaped intermediate duct portion being greater than the 
corresponding radius of the original S-duct of the draw- 
ings; and 

the axis of said circular open end of said forward duct por- 
tion being vertically displaced upwardly relative to the 
axis of the turbo jet engine, whereby a greater volume of 
air per unit of time is supplied to the turbo jet engine 
without creating low total pressure regions in the air 
stream at the engine inlet fan than was possible with the 
original S-duct of the drawings. 


5,299,761 
RAISABLE LANDING GEAR HAVING A SHORTENABLE 
LEG 
Daniel Robin, Montrouge; Alain Poiret, Paris, and Pierre Wo- 
erner, Fontenay Aux Roses, all of France, assignors to Messi- 
er-Bugatti, Velizy Villacoublay, France 
Filed Feb. 25, 1993, Ser. No. 22,272 
Claims priority, application France, Mar. 11, 1992, 92 02921 
Int. Cl.5 B64C 25/10 


U.S. Cl. 244—102 SS 8 Claims 


1. Raisable landing gear having a shortenable leg, including 
a leg hinged to the structure of an airplane, the leg being 
constituted by a strut housing a shock absorber mainly consti- 
tuted by a sliding rod and by a shock absorber plunger rod, 
together with a linkage connecting said plunger rod to the strut 
and under the control of a resilient connecting rod having a 
threshold and fixed to the structure of the airplane, in such a 
manner as to pull the block absorber while the leg is being 
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raised and to push said shock absorber while said leg is being 
lowered, wherein the linkage includes two arms forming an 
alignment, with a first arm hinged on the plunger rod of the 
shock absorber and having a lateral appendix whose free end is 
capable of co-operating with a stationary cam integral with the 
structure of the airplane, and a second arm hinged to the strut, 
together with a lever constrained to rotate with said second 
arm and connected to the threshold connecting rod, said lateral 
appendix and said stationary cam being organized to act in an 
emergency to ensure that the shock absorber is extended and 
that said shock absorber is locked in the undercarriage-down 
position. 


5,299,762 
INJECTION-COOLED HYPERSONIC LEADING EDGE 
CONSTRUCTION AND METHOD 
Robert L. Kosson, Massapequa, and Herbert J. Schneider, 
Plainview, both of N.Y., assignors to Grumman Aerospace 
Corporation, Bethpage, N.Y. 
Filed Oct. 15, 1991, Ser. No. 776,660 
Int. Cl.5 B64C 1/00 


USS. Cl. 244—117 A 6 Claims 


1. A leading edge construction for reducing drag on an air 

foil, the construction comprising: 

a relatively thin solid plate extending forwardly from the air 
foil; the plate having an exposed top surface and an ex- 
posed bottom surface wherein said plate is at least par- 
tially detached from said airfoil, and said plate having a 
relatively sharply radiused forward edge forming the 
leading edge of the air foil; and means for injecting cool- 
ant over the top and bottom surfaces of the plate, toward 
the leading edge, with the coolant being entrained over 
said surfaces to provide active cooling of the plate for 
removing stagnant heat load. 


5,299,763 
AIRCRAFT CABIN AIR CONDITIONING SYSTEM WITH 
IMPROVED FRESH AIR SUPPLY 
Frank A. Bescoby, Rancho Palos Verdes, and Roy T. Araki, 
Redondo Beach, both of Calif., assignors to AlliedSignal Inc., 
Morris Township, Morris County, N.J. 
Filed Dec. 23, 1991, Ser. No. 813,312 
Int. Cl.5 B64D 13/08 
U.S. Cl. 244—118.5 14 Claims 

1. In an aircraft having a cabin and a pressurized bleed air 

flow, a cabin air conditioning system, comprising: 

a turbine having a rotatable turbine wheel mounted within a 
turbine housing with a full circle turbine scroll for admis- 
sion of airflow into driving relation with said turbine 
wheel defining a pair of housing inlets which are generally 
diametrically opposed to each other, and further including 
a turbine scroll valve mounted within said turbine scroll at 
a position generally opposite said one inlet and upstream 
from said other inlet, said turbine scroll valve being closed 
during said first mode whereby the bleed and supplemen- 
tal air flows each flow into and fill a generally semi-annu- 
lar half of the turbine scroll, said turbine scroll valve being 
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open during said second mode whereby the bleed air flow 
fills substantially the entire full circle turbine scroll; 

a compressor mounted for rotation with said turbine to draw 
in and compress a supplemental air flow; 

means for supplying the bleed air flow to one of said turbine 
housing inlets for rotatably driving said turbine wheel and 
said compressor; 

means for supplying the bleed air flow to one of said turbine 
housing inlets for rotatably driving said turbine wheel and 
said compressor; 

means for supplying the supplemental air flow to the other 
of said turbine housing inlets to supplementally drive said 
turbine wheel during a first mode of operation, and for 
mixing the supplemental airflow with the bleed air flow at 
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(2) separate from said ELV, (3) transit to a second space 
trajectory higher than low earth orbit (LEO), and (4) 
station keep with said spacecraft; 


(C) a plurality of Operational Service Vehicles (OSV), 


adapted to (1) be carried into said second higher space 
trajectory by said MSV, (2) separate from said MSV at 
said station keeping distance and (3) operatively approach 
said spacecraft, 


each said OSV including 
(a) propulsion means, and 
(b) spacecraft servicing means, and 
(c) behavior control artificial life computer means for auton- 


omously controlling said propulsion means and said ser- 
vicing means. 


5,299,765 


APPARATUS AND METHODS FOR CONTROLLING 
AIRCRAFT THRUST DURING A CLIMB 
Frederick C. Blechen, Redmond, Wash., assignor to The Boeing 

Company, Seattle, Wash. 


a downstream side of said turbine during a second mode of 


Filed Dec. 23, 1991, Ser. No. 811,724 
Int. Cl.5 GOS5D 1/08 


operation wherein said supplemental air flow supply U.S. Cl. 244—182 


means comprises a flow conduit for normally supplying 
the supplemental air flow from said compressor to said 
other turbine housing inlet, a bypass conduit connected 
between said flow conduit and the discharge side of said 
turbine, and a bypass valve for preventing passage of the 
supplemental air flow through said bypass conduit during 
said first mode, and for permitting supplemental air flow 
passage through said bypass conduit during said second 
mode; and 

means for supplying the bleed and supplemental air flow 
from the downstream side of said turbine to the aircraft 
cabin. 


5,299,764 
IN-SPACE SERVICING OF SPACECRAFT EMPLOYING 
ARTIFICIAL LIFE ROBOTICS 
David R. Scott, 1300-B Manhattan Ave., Manhattan Beach, 
Calif. 90266 
Continuation of Ser. No. 981,417, Oct. 23, 1991, abandoned. 
This application Jun. 18, 1993, Ser. No. 79,707 
Int. Cl.5 B64G 1/10 
U.S. Cl, 244—159 


1. A system for in-space service of a spacecraft, said system 
comprising: 
(A) an earth launch vehicle (ELV); 
(B) an exoatmospheric mothership vehicle (MSV), adapted 
to (1) be carried into a first space trajectory by said ELV, 
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1. Method for adjusting aircraft engine thrust, the method 


comprising the steps of: 


a. selecting a climb gradient for climbing the aircraft; 


b. flying the aircraft at a first climb attitude during a first 


climb segment; 

. reducing a climb attitude of the aircraft at an end of the 
first climb segment from the first climb attitude; 

. flying the aircraft at a selected airspeed during a second 
climb segment; 

. Measuring a climb gradient of the aircraft; 

f. determining a reference thrust level by (1) determining a 
first value which is a function of the selected climb gradi- 
ent. (2) determining a second value which is independent 
of aircraft airspeed changes by determining an accelera- 
tion value of the aircraft and combining the acceleration 
value and the measured climb gradient, (3) determining a 
difference between the first value and the second value to 
generate and error value, and (4) converting the error 
value to a reference thrust level; 

. sensing an actual thrust level of the engine; and 

. adjusting the actual thrust level of the engine so that the 
actual thrust level approaches the reference thrust level 
during the climb attitude reduction so that the aircraft 
climbs at the selected climb gradient during the second 
climb segment. 
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5,299,766 second parts in sandwiching relation to said handle and 
RETROFIT BRACKET FOR WALL MOUNT SPEAKERS stop members; 
Jerry Curtis, Laguna Niquel; William J. Kindel, San Clementa; a first cradle secured to a preselected part of a preselected 
Geoffrey L. Spencer, Laguna Niguel; Scott Struthers, San bracket of said first and second brackets; 
Clemente; F. Hendrik Huebscher; Walter Malzahn, both of —_a guard secured to a distal end of said frame; 
Mission Viejo, and Ronald Maurer, El Cajon, all of Calif., a third bracket secured to said guard; 
assignors to Dana Innovations, San Clemente, Calif. said third bracket including a first part and a second part; 
Continuation of Ser. No. 54,082, Apr. 26, 1993. This application and 
Nov. 5, 1993, Ser. No. 148,653 a second cradle secured to said third bracket; 
Int. Cl.5 Gi2B 9/00 whereby an elongate hose coiled about said handle is held 
U.S. Cl, 248—27.1 7 Claims against slippage by said stop member; and 
whereby opposite ends of a gunvalve are supported by said 
first and second cradles. 


5,299,768 
MIXING BOWL SUPPORT APPARATUS 
Dallas W. Berry, 706 15th Ave. S., North Myrtle Beach, S.C. 
29582 
Filed Jun. 19, 1992, Ser. No. 900,672 
Int. Cl.5 A473 47/16 
US. Cl. 248—145.6 3 Claims 


1. A retrofit bracket for wall mount speakers comprising: 

(a) a support surface configured for mounting at least one 
speaker thereto; 

(b) a least one elongate bar attached to said support surface 
and abutting a wall covering such that the wall covering 
is clampably capturable intermediate said support surface 
and said bar; and 

(c) adjustment means for varying the distance between said 
support surface and said bar; 

(d) wherein said adjustment means facilitates the accommo- 
dation of various wall covering thicknesses. 


5,299,767 
PRESSURE WASHER FRAME HAVING GUNVALVE 
AND HOSE RACK 1. A mixing bowl support apparatus, comprising, 
John A. Simpson, deceased, late of Clearwater, Fla. by Betty L. a cylindrical band, the cylindrical band defined about a band 
Simpson, Executrix , assignor to Simpson Cleaning Systems, axis, 
Inc., Clearwater, Fla. and 
Filed Dec. 14, 1992, Ser. No. 990,150 a positioning cup positioned below the cylindrical band 
Int. Cl.5 A47K 1/04 : orthogonally oriented relative to the band axis, 
USS. Cl. 248—129 and 
a plurality of support bands extending from the positioning 
cup to the cylindrical band, with each of the support 
bands having a top surface, and each top surface of a 
concave configuration, and 
the cylindrical band includes a plurality of pairs of pivot 
flanges, each pair of pivot flanges includes a first flange 
and a second flange arranged in a parallel relationship 
relative to one another, with the pairs of pivot flanges 
spaced equally about the cylindrical band fixedly mounted 
thereto, and an L-shaped lock flange pivotally mounted 
within each pair of pivot flanges, each L-shaped lock 
flange including a hinge tube mounted at a lower distal 
end of the lock flange, and a flange pivot axle directed 
through the hinge tube and into each pair of pivot flanges, 
and 
1. An improvement in pressure washer frames, comprising: the positioning cup includes a cylindrical side wall and a top 
a frame for supporting an engine and a pump; wall, with the cylindrical side wall directed below the top 
a handle secured to a proximal end of said frame; wall, and the top wall including a top wall slot, the top wall 
a stop member; slot including a central bore coaxially oriented relative to 
a first and a second bracket member for securing said stop the band axis, and a plurality of bore leg openings commu- 
member to said handle; nicating with the central bore diametrically aligned on 
each of said bracket members including a first part and a opposed sides of the central bore and a support rod, the 
second part; support rod slidably received through the central bore, 
said first and second parts adapted to simultaneously engage and the support rod including support rod legs fixedly and 
said handle and said stop member; orthogonally mounted to the support rod adjacent a lower 
interconnecting means for joining together said first and distal end of the support rod, the legs received through the 





APRIL 5, 1994 


bore leg openings, and a flange plate fixedly mounted to 
an upper distal end of the support rod, the flange plate 
including a cylindrical boss member mounted medially of 
the flange plate coaxially aligned with the band axis, and 
a spring member having a spring member lower distal end 
secured tot he spring boss and a spring upper distal end, 
and a base plate, with the spring upper distal end secured 
to the base plate and the base plate orthogonally oriented 
to the band axis, the band axis medially intersecting the 
base plate to secure a bowl member between the base plate 
and the lock flanges. 


5,299,769 
ADJUSTABLE MOUNTING ASSEMBLY 

Thomas K. Reusche, Wayne; Donald W. Reusche, St. Charles, 

and Donald B. Owen, Villa Park, all of Ill., assignors to Allied 

Precision Industries, Inc., Geneva, IIl. 

Filed Jan. 21, 1992, Ser. No. 823,125 
Int. Cl. F16M 11/00 

US. Cl. 248—219.2 


1. An adjustable mounting assembly to be used in mounting 
an object to a selected base, the adjustable mounting assembly 
comprising a plate having apertures on a uniform radius from 
a substantially center point of the plate, means for affixing an 
object to be mounted to the plate at the substantially center 
point of the plate, at least two adjustable bracket members, 
each adjustable bracket member having a slot centrally located 
along a longitudinal axis of the adjustable bracket member and 
extending for a distance that is at least substantially equal in 
length to the uniform aperture radius, means for adjustably 
securing each adjustable bracket members to the plate, and 
means for affixing at least one of the adjustable bracket mem- 
bers to a base. 


5,299,770 
SAFETY SHIELD USABLE AT MULTIPLE WORK 
STATIONS 
Philip W. Sayles, 172 Sycamore St., Watertown, Mass. 02172 
Filed Mar. 29, 1993, Ser. No. 38,822 
Int. Cl.5 A47F 5/00 
U.S, Cl. 248—281.1 3 Claims 
1. An improved face-protective safety shield for utilization 
by a worker at a work station, said safety shield of the type 
supported by an upper arm having first and second ends and a 
lower arm having first and second ends, said first end of said 
upper arm attached to the second end of said lower arm and 
said first end of said lower arm attached to a base, said second 
end of said upper arm attached to an arm support bracket, said 
arms having a linear direction, comprising: 
a transparent panel having an upper portion; 
affixation means to affix said arm support bracket to said 
transparent panel including tilting means to tilt said trans- 
parent panel up and down and rotation means to angularly 
rotate said transparent panel to be positioned at an angle to 
the linear direction of said arms and in a parallel plane to 
the face of said worker for said safety shield to be utilized 
at multiple work stations including work stations that are 
not disposed directly in front of the base of said safety 
shield, said rotation means to angularly rotate said trans- 
parent panel including: 
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a receipt member having a circular aperture defined therein, 
said receipt member retained by said arm support bracket; 
an L-shaped brace having first and second legs being cylin- 
drical in shape, said first leg inserted into the circular 
aperture of said receipt member and rotatably retained 


therein and said second leg of said L-shaped brace en- 
gaged to said upper portion of said transparent panel and 
held thereto; and 

wherein said receipt member further includes tightening 
means to adjustably and rotatably retain said first leg of 
said L-shaped brace in said receipt member aperture. 


5,299,771 
VERTICAL SEAT POSITION ADJUSTER 
Mark D. White, Bracebridge; Bartholomew J. Boelryk, 
Waubaushene, and Roger Freund, Bracebridge, all of Canada, 
assignors to Rockwell International Corporation, Pittsburgh, 
Pa. 
Continuation of Ser. No. 755,278, Sep. 5, 1991, Pat. No. 
5,222,710. This application Jun. 28, 1993, Ser. No. 83,410 
Int. Cl.5 F16M 11/00 


U.S. Cl. 248—422 1 Claim 


1. A low vertical profile vertical seat height adjustment 
mechanism to be used to provide selectable vertical height 
adjustment of a vehicle seat with respect to a base, comprising; 

a housing defining a cavity; 

a horizontally oriented worm gear disposed in said cavity; 

a vertically oriented helical gear disposed in said cavity and 
maintained meshingly engaged to said worm gear; 

a vertically extending member having a circumferentially 
extending thread defined thereon drivingly connected to 
said helical gear; 

said member threadingly engaging cooperating threads de- 
fined in a bore defined in a nut affixed to said seat facilitat- 
ing a translatable relationship between said member and 
said nut upon rotation of said helical gear; and 

said vehicle seat including a seat attachment bracket includ- 
ing a channel member having a central opening and said 
nut is disposed in said central opening and defines a slid- 
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ably interfitting relationship therewith which restrains 
rotation of said nut about said bore. 


5,299,772 
MULTIFUNCTIONAL TOOLS FOR ARTISTS 
Michael S. Weber, 510 W. Belmont, Chicago, Ill. 60657 
Filed Nov. 23, 1992, Ser. No. 979,882 
Int. Cl.5 A47B 19/00 


USS. Cl. 248—441.1 19 Claims 


1. An artist’s hand bridge for use with an art surface in a 
supporting structure, 

the hand bridge being oriented according to a longitudinal 
axis therethrough, comprising, 

bridging means having an inner end and an outer end, and 

inner and outer end mounting elements respectively on the 
inner and outer ends of the bridging means and being 
greater in transverse dimension than the bridging means, 
whereby the hand bridge can be placed over a horizontal 
art surface with the mounting elements engaging the 
supporting structure, and the mounting elements spacing 
the bridging means from the art surface to enable the user 
to place his hand on the hand bridge and it is thereby held 
off the art surface. 


5,299,773 
MOUNTING ASSEMBLY FOR A POLE 
Ruston Bertrand, P.O. Box 133, Baldwin, La. 70514-0133 
Filed Jul. 16, 1992, Ser. No. 913,801 
Int. Cl.5 B63B 45/04 


USS. Cl. 248—514 8 Claims 


1. A mounting assembly for a pole, comprising: 

a mounting bracket means comprising means for attaching 
the bracket means to a stable body; 

a means for positioning the pole in any of a plurality of 
selected positions in relation to the stable body, while 
allowing rotation of the pole in relation to the bracket 
means, said positioning means comprising a ratchet mech- 
anism comprising a first member securely attached to the 
bracket means and a second member frictionally engage- 
able with the first member, said second member being 
adapted for rotational movement about a central axis 
thereof, said second member carrying one end of the pole 
in a fixed engagement therewith; and 

means for preventing disengagement of the second member 
from the first member, while allowing a limited lateral 
movement of the second member in relation to the first 
member, wherein said means for preventing disengage- 
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ment comprise an elongated stud extending through cen- 
tral openings of said first member, said second member 
and said bracket means, one end of said stud being fixedly 
attached to said second member, and an opposite end of 
the stud carrying a nut. 


5,299,774 
DIAPHRAGM CONTROLLED IRRIGATION VALVE 
WITH CAPTIVATED BLEED SCREW 

Creel M. Arneson, Duarte, and David Flores, Rowland Heights, 

both of Calif., assignors to Champion Brass Manufacturing 

dba Champion Irrigation Products, Los Angeles, Calif. 

Filed Jan. 27, 1993, Ser. No. 9,683 
Int. Cl. F16K 31/145, 31/165, 31/40 


U.S. Cl. 251—26 5 Claims 


1. An irrigation valve assembly comprising: 

a housing defining a fluid inlet and a fluid outlet and having 
an exterior wall enclosing an internal chamber; 

means for pressurizing said chamber; 

a diaphragm mounted in said housing configured to assume 
a first orientation when said chamber is pressurized and a 
second orientation when said chamber is vented; 

valve means responsive to said diaphragm assuming said first 
and second orientations for respectively closing and open- 
ing a path from said fluid inlet to said fluid outlet; 

a cylindrical opening extending through said housing exte- 
rior wall to said chamber; and 

a manually operable pressure relief member mounted in said 
opening for movement between a first position sealing said 
chamber and a second position venting said chamber, 

said pressure relief member comprising a bleed screw 
mounted in said opening for reciprocal axial movement 
between said first and second positions, said bleed screw 
having axially displaced inner and outer ends; 

an enlarged manually rotatable head extending from said 
bleed screw outer end disposed exteriorly of said housing 
wall, said head defining a radially oriented sealing surface 
located to abut said housing wall when said bleed screw is 
in said first position; 

an internal passage formed in said bleed screw including an 
axial bore having an entrance opening at said inner end 
and a radial bore having an exit opening located between 
said inner end and said sealing surface, said exit opening 
being located exteriorly of said housing wall when said 
bleed screw is in said second position; and 

a stop member on said bleed screw proximate to said inner 
end extending radially outward for engaging said housing 
wall in said chamber to prevent removal of said bleed 
screw from said opening. 


5,299,775 
FLOW MODULATING CONTROL VALVE ASSEMBLY 

Lawrence A. Kolze, Seneca, S.C., assignor to Kolze, Inc., Sen- 

eca, S.C, 

Filed Oct. 15, 1991, Ser. No. 775,493 
Int. CL.5 F16K 31/385 

USS. Cl. 251—30,.03 6 Claims 

1. A fluid flow modulating control valve assembly, compris- 
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ing: a valve body having an inlet and an outlet and a valve seat to close said aperture to flow, said armature moves axially 


between the inlet and the outlet, a control valve in the valve 
body engageable with the valve seat and defining an intermedi- 
ate chamber in the valve body, a bleed passage in the control 
valve communicating the inlet with the intermediate chamber 
to provide a valve closing force, a pilot passage in the control 
valve communicating the intermediate chamber and the outlet, 
a pair of spaced stationary pole pieces, an armature slidably 
mounted in the pole pieces adjacent the control valve having 
an end seal for controlling the pilot passage, spring means 
biasing the armature toward the pilot passage, said armature 
end seal and the pilot passage providing both an on-off func- 
tion of the control valve and a flow modulation function 
thereof, said armature being mechanically uncoupled to the 
control valve, said armature being also biased toward the pilot 
passage by a fluid pressure force in the intermediate chamber, 
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an electromagnetic device for positioning the armature away 
from the control valve against the biasing force of the spring 
means, and modulation means providing infinite flow modula- 
tion for the control valve assembly without the use of a valve 
secondary to the armature seal and pilot passage including 
means for modulating the armature seal very close to the pilot 
passage throughout the range of movement of the armature by 
selecting a spring constant for the spring means sufficiently 
high so the slope of the force vs. displacement curve for the 
combined fluid pressure forces and spring means force is sub- 
stantially different from the voltage-displacement curve for the 
electromagnetic device acting on the armature so the opening 
force curves and the total closing force curve intersect 
throughout the range of movement of the armature, said elec- 
tromagnetic device and armature being constructed to produce 
negatively sloped force vs. displacement curves for the open- 
ing forces acting on the armature. 


5,299,776 
IMPACT DAMPENED ARMATURE AND NEEDLE 
VALVE ASSEMBLY 

Benjamin F. Brinn, Jr., Williamsburg, and Gyula A. Huszar, 

Newport News, both of Va., assignors to Siemens Automotive 

L.P., Auburn Hills, Mich. 

Filed Mar. 26, 1993, Ser. No. 37,801 
Int. Cl. F16K 31/44 

U.S. Cl, 251—77 5 Claims 

1. A valve comprising a housing having an inlet at which 
fluid enters the valve and an outlet at which fluid leaves the 
valve, a valve seat member that is disposed at said outlet and 
that comprises a valve seat circumscribing an aperture through 
which fluid passes as it leaves said outlet, an armature and 
needle valve assembly that comprises a needle valve and an 
armature and that is axially reciprocated by an electrically 
operated actuator mechanism to seat and unseat a tip end of 
said needle valve on and from said valve seat to thereby close 
and open said aperture to flow characterized in that said needle 
valve comprises a flange and in that an axial lost motion con- 
nection is provided between said armature and said needle 
valve such that when said needle valve impacts said valve seat 


relative to said needle valve and after a certain amount of axial 
movement axially impacts said needle valve flange by direct 
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contact therewith substantially at the incipiency of said needle 
valve bouncing away from said valve seat to thereby substan- 
tially snub such bounce. 


5,299,777 
VALVED DRAIN PLUG APPARATUS 
Brown W. Milstead, 2343 North Blvd., Houston, Tex. 77098 
Filed Mar. 19, 1993, Ser. No. 34,474 
Int. Cl.5 F16K 5/04, 31/44 
US. Cl. 251—144 
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1. A valved drain plug apparatus comprising: 

a valve body having a bore extending therethrough, said 
valve body having an opening along a surface, said open- 
ing extending into said bore; and 

an insert element rotatably mounted within said bore of said 
valve body, said insert element having a hole along one 
surface, said insert element movable between a first posi- 
tion in which said hole is aligned with said opening and a 
second position in which said insert element closes said 
bore of said valve body, said insert element supported on 
a shoulder formed in said bore of said valve body, said 
insert element having a stop formed on a bottom edge 
thereof, said stop for abutment with a surface in said bore 
of said valve body, said insert element having at least one 
key slot extending upwardly from said bottom edge, said 
key slot for receiving a portion of a key element. 
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5,299,778 
THROTTLE VALVE SYSTEM FOR A PERCUSSIVE 
FLUID-ACTIVATED APPARATUS 
Robert R. Kimberlin, Troutville, Va., assignor to Ingersoll-Rand 
Company, Woodcliff Lake, N.J. 
Filed Oct. 1, 1992, Ser. No. 955,174 
Int. Cl.5 F16K 31/524 
US. Cl. 251—263 
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1. A throttle valve system for a percussive, fluid-activated 
apparatus, said apparatus having a backhead at a top end, a 
fronthead at a bottom end, a housing therebetween forming a 
central bore and a piston reciprocal along a longitudinal axis 
through said central bore between a drive chamber and a 
return chamber, said throttle valve system comprising: 

a. a percussive fluid inlet port in said backhead, for admitting 
percussive fluid into said backhead, for activating said 
piston; 

b. percussive fluid passageway means in said backhead for 
fluid communication between said inlet port and said 
drive chamber and said return chamber; 

. seal means elastically mounted in said backhead for open- 
ing said closing said percussive fluid passageway means; 

. throttle actuating means on said backhead for opening and 
closing said seal means; 

. said seal means further comprising: 

i. a backhead bore in said backhead in fluid communica- 
tion with said percussive fluid inlet port; 

ii. a valve cartridge housing in fluid sealing contact in said 
backhead bore; 

iii. said percussive fluid passageway means in said back- 
head further comprising a valve cartridge passageway 
means actuating through said valve cartridge housing, 
for fluid communication between said percussive fluid 
inlet port and said drive chamber and said return cham- 
ber; and 

iv. valve stem means in said valve cartridge housing for 
opening and closing said valve cartridge passageway 
means, in response to said throttle means; and 

. Said throttle actuating means comprising a first contact 
surface in sliding contact with said valve cartridge hous- 
ing for retaining said valve cartridge housing within said 
backhead bore and a second contact surface thereon in 
siliding contact with said valve stem for moving said valve 
stem means between a valve open and a valve close posi- 
tion. 
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5,299,779 
FLOOR COVERING INSTALLATION METHOD 
Harvey C. Collins, 7143 S. River Rd., Marine City, Mich. 48039 
Filed Mar. 1, 1993, Ser. No. 24,632 
Int. Cl.5 B66F 13/00 


U.S. Cl. 254—1 5 Claims 


1. A method for lifting furniture partitions or the like com- 
prising: 

providing a convertible lifting mechanism including means 
for raising and lowering a lifting member, said raising and 
lowering means coupled with a frame and lifting assem- 
bly; 

connecting means coupled with said raising and lowering 
means, said connecting means having a planar connecting 
surface, 

said convertible lifting mechanism including a first remov- 
able member having an abutment contact surface in a 
single plane for raising and lowering an object to be lifted, 

said first member having a first connecting portion in said 
single plane for connecting with said planar connecting 
surface, 

a second member having an abutment contact surface for 
raising and lowering the object to be lifted, 

said second member having a second connecting portion in 
a plane parallel to said single plane and connecting with 
aid planar connecting surface, said second connecting 
portion being at an angle to said second member abutment 
contact surface, and 

said lifting assembly connectable to either of said first or 
second members for lifting said object, wherein said first 
member is removed to convert said tool from a first to a 
second lifting tool; 

positioning said lifting mechanism with respect to an object 
to be lifted such that either said first or second member is 
in contact with said object to be lifted; 

actuating said raising and lowering means to raise said object 
to be lifted; 

actuating said raising and lowering means to return said 
object to be lifted to its original position. 


5,299,780 
ROPE TRACTION DEVICE 
Yutaka Sugiyama, Tokyo, Japan, assignor to Nihon Biso Kabu- 
shiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 373,904, Jun. 29, 1989, abandoned. 
This application Jun. 1, 1992, Ser. No. 892,414 
Claims priority, application Japan, Dec. 9, 1988, 63-311447 
Int. Cl.5 B66D 1/30 
U.S. Cl. 254—333 2 Claims 
1. A rope traction device including a sheave which is rotated 
by a drive source through a speed reduction device and around 
which a part of a rope is wound, and being movable along the 
rope by rotating the sheave, said rope traction device compris- 
ing: 
rope groove forming means, comprising, a pair of plate 
springs having a generally annular configuration provided 
substantially along the circumference of the sheave for 
forming a rope groove for receiving a part of the rope 
therein and resiliently pressing the rope on its side por- 
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tions, said pair of plate springs containing circumferential der moves down the slope to tip said barrier in a down- 
elongated slots which allow the resiliently pressed rope to slope direction changing the direction of movement of the 
bulge in the slots when pressed by the rope groove form- boulder so that it impacts the ground causing its kinetic 
ing means; and energy to be dissipated, said joints springing back after the 
kinetic energy of the boulder has been dissipated to return 
said posts to a substantially upright position such that said 
barrier when impacted by the boulder bends as one uni- 
tary whole anchored only at said posts and to reposition 
said barrier to intercept additional boulders which may 
Yy roll down the slope, said joint comprises a bundle of ca- 
{= Yy bles; 

a first cable wrappable around the top of said lower section 
of one of said pair of posts and the top of said upper 
section of the other of said pair of posts; and 
second cable wrappable around the top of said upper 
section of said one of said pair of posts and the top of said 
lower section of the other of said pair of posts so that said 
cables criss-cross over said flexible barrier. 
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5,299,782 
guide rollers provided along the outer periphery of the pair ,_. RETRACTABLE PROTECTION ! ET ASSEMBLY 
: a: William S. Lambert, 52 Tokalon, Metaire, La. 70001 
of plate springs for guiding the rope along the groove, the : x N 
width of the rollers, at the end portions of the rope groove Continuation-in-part of Ser. No. 681,160, Apr. 5, 1991, 
forming means, being slightly larger than the diameter of | bandoned. This application Aug. 12, 1992, Ser. No. 928,995 
the rope. Int. Cl.5 E04H 17/00 
U.S, Cl. 256—45 


5,299,781 
. FLEX POST FENCE 

Robert K. Barrett, Grand Junction; George Hearn, Boulder, and 

Michael L. McMullen, Denver, all of Colo., assignors to State 

Department of Highways, State of Colorado, Denver, Colo. 

Filed Jul. 10, 1991, Ser. No. 727,863 
Int. Cl.5 EOIF 7/04 

U.S, Cl, 256—12.5 11 Claims 


1. An apparatus for covering an article positioned at a road 

curb-side comprising: 

a hollow plastic housing having an opening adjacent ground 
level and also adjacent the curb-side, with the remainder 
of the housing disposed at a position below ground level; 

the housing having a cover which is pivotably attached to 
the housing opening; and 

a mesh netting extendably contained within the housing, the 
mesh netting having two ends, with the first end being 
attached to the housing, and the second end extendable 
out, over, then positionable underneath the weight of the 
article to be covered, to be held fast there that such exten- 
sion of the mesh netting covers the article to prevent 
tampering therewith. 


5,299,783 
3. A fence for serving as a barrier for dissipating the kinetic ROD COOLING APPARATUS 
energy of boulders rolling down a slope, said barrier compris- A}fred R. Ledger, North Grafton, and Charles H. Gage, West- 
ing: : : : _ borough, both of Mass., assignors to Engineered Production 
at least one pair of posts mountable in upright spaced posi- —_fncrease Inc., North Grafton, Mass. 
tions on the side of the slope wherein said posts serve as Continustion-in-part of Ser. No. 693,720, Apr. 30, 1991, 


single anchor points for securing said barrier to said slope, abandoned. This application Sep. 21, 1992, Ser. No. 947,934 
and each has a lower tubular section anchorable in the Int. CLS C21D 9 /56 i a a 


—_ and an upper tubular section spaced from said US. Cl. 266—106 8 Claims 

ower section and connected thereto; 3 fi : od rolli ill havi 

a flexible barrier, having upper and lower edges, extendable 1. Rod cooling ne eS ae Oe ee 
between said upper tubular sections and normally sup- laying head for receiving and coiling the rod, comprising (a) a 
ported in upright position thereby, said barrier being longitudinal conveyor for receiving the rod from the laying 
continuous between said pair of posts; head and carrying it to a remote disposal position, the con- 

a resilient flexible joint interconnecting said lower tubular V€yor including an entry portion underlying the laying head 
section and said upper tubular section, said joint having a and followed by first and second sequential cooling zone por- 
lower end extendable into the entire length of said lower tions, the conveyor having longitudinally-extending parallel 
section and an upper end extendable into said upper sec- bars of substantial depth for receiving and supporting the rings 
tion; on their upper edges, (b) air supply means underlying the 

means for securing said ends of said joint in said respective conveyor for supplying cooling air to the entry portion and to 
post sections, said posts being bendable about said joints the zone portions, and (c) a grid underlying the bars and hav- 
upon impact by a boulder against said barrier as the boul- ing nozzle-shaped slots extending transversely of the bars and 
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at a small angle to the grid for directing the cooling air into a 
space defined by the sides of the bars and the undersides of the 
rings, each slot being defined by two spaced, parallel surfaces 
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to provide a throat and by an arcuate convex surface located at 
the exit of the slot into the space to produce substantial low 
pressure high velocity flow of air along the undersides of the 
rings whereby ambient air is drawn through the rings. 


5,299,784 
DEGASSING VESSEL FOR THE VACUMM TREATMENT 
OF LIQUID STEEL 
Horst-Dieter Schéler, Duisburg; Hans-Peter Golloch, Quirn- 
bach, and Auke Braaksma, Moers, all of Fed. Rep. of Ger- 
many, assignors to Mannesmann Aktiengesellschaft, Diissel- 
dorf, Fed. Rep. of Germany 
Filed Sep. 11, 1992, Ser. No. 944,213 
Claims priority, application Fed. Rep. of Germany, Sep. 12, 
1991, 4130590 
Int. Cl. C21C 7/10 


USS. Cl. 266—210 20 Claims 








1. Degassing vessel for the vacuum treatment of liquid steel, 
wherein the liquid steel is contained in ladle means and said 
degassing vessel is configured for being connectingly inter- 
faced with the ladle means, said degassing vessel comprising: 

a lower portion for being interfaced with the ladle means; 

a central portion being disposed adjacent to and in an over- 

lying relationship with said lower portion; 

an upper portion being disposed adjacent to and in an over- 

lying relationship with said central portion; 

said upper portion comprising exhaust means for venting 

exhaust gas away from said degassing vessel; 

each of said lower portion and said upper portion having a 

general cross-sectional area, the general cross-sectional 
area of said lower portion being substantially greater than 
the general cross-sectional area of said upper portion; 
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said central portion being configured for directing exhaust 
gas to said upper portion from said lower portion; 

a vertical axis being defined through said degassing vessel; 

said central portion comprising a generally flat, planar wall 
portion being inclined with respect to the vertical axis of 
said degassing vessel, said generally flat, planar wall por- 
tion being configured for directing exhaust gas from said 
lower portion to said upper portion; 

a heater for providing heat to said degassing vessel; 

said heater comprising a heater rod disposed in said central 
portion of said degassing vessel; and 

said heater rod being spaced from said planar wall portion at 
a distance to minimize formation of deposits on said planar 
wall portion. 


5,299,785 
GAS PURGING PLUG FOR ELECTRIC-ARC FURNACES 
AND THE CORRESPONDING ELECTRIC-ARC 
FURNACE 
Georgio Cappelli, Milan, Italy; Helmut Vacek, Weissenstein, 
Austria, and Ing. Pericle Bosi, Milan, Italy, assignors to 
Radex-Heraklith Industriebeteiligungs Aktiengesellschaft, 
Vienna, Austria and Ing. Leone Tagliaferri & C. S.p.A., Mi- 
lan, Italy 
Filed Aug. 4, 1992, Ser. No. 925,602 
Claims priority, application Fed. Rep. of Germany, Aug. 8, 
1991, 4126237 
Int. Cl.5 C21C 5/52 


USS. Cl. 266—218 23 Claims 


1. A gas purging plug and electrode assembly for an electric- 

arc furnace, comprising 

a gas purging plug comprised at least in part of a refractory 
matrix material, and having a bottom end portion forming 
a gas inlet-side end of the gas purging plug and having an 
upper end portion forming a gas outlet-side end of the gas 
purging plug, 

a electrode positioned inside the gas purging plug and ex- 
tending in a direction from the bottom end portion of the 
gas purging plug to the upper end portion of the gas 
purging plug, and 

means connected to the electrode for connecting the elec- 
trode to a power source. 


5,299,786 
NOISE SUPPRESSION MEMBER 
Roger R. Godin, Manchester, N.H., assignor to Freudenberg- 
NOK General Partnership, Plymouth, Mich. 
Filed Mar. 17, 1993, Ser. No. 32,307 
Int. Cl.5 B60G 11/52 
USS. Cl. 267—33 13 Claims 
1. A noise suppression apparatus for use with a spring com- 
prising: 
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a plurality of tubular ring members, each of said ring mem- 
bers severed along a radial axis and each of said ring 


members including a tube wall, said tube wall having a slit 
therein forming adjacent side walls; and 
a web member connecting said ring members. 


5,299,787 
GAS-SPRING WITH AN ADJUSTABLE DEVICE TO 
BRAKE AND/OR FIX THE GAS SPRING STROKE 
Rolf B. B. Svensson, Vimmerby, Sweden, assignor to Ultra Tan 
International AB, Vimmerby, Sweden 
PCT No. PCT/SE89/00344, § 371 Date Aug. 12, 1991, § 102(e) 
Date Aug. 12, 1991, PCT Pub. No. WO90/07070, PCT Pub. 
Date Jun. 28, 1990 
PCT Filed Jun. 16, 1989, Ser. No. 689,870 
Claims priority, application Sweden, Dec. 12, 1988, 8804492 
Int. Cl.5 F16F 9/02, 11/00; A61N 5/06 


U.S. Cl. 267—64,12 11 Claims 


1. A gas-spring arrangement comprising a substantially tubu- 
lar, outer casing, a rod which is guided for axial movement in 
the casing between two terminal positions and dampened 
through the action of gas constrictions, and further including 
attachment means on said rod and on said casing for attaching 
the gas-spring between mutually movable devices, said gas- 
spring arrangement further including an adjustable friction 
clamp device (6) which is secured on said gas spring and en- 
gages both of said rod and said casing and is operative to brake 
the relative axial movement between the casing (2) and the rod 
(3) and also can be adjusted to fix the casing (2) and the rod (3) 
relative to one another in any of a multiplicity of desired se- 
lected positions, at and between said terminal positions. 


5,299,788 
FLUID-FILLED CYLINDRICAL ELASTIC MOUNT 
HAVING ORIFICE PASSAGES AND VOIDS FORMED IN 
ELASTIC BODY 
Ryouji Kanda, Komaki, Japan, assignor to Tokai Rubber Indus- 
tries, Ltd., Japan 
Filed Dec. 11, 1991, Ser. No. 804,732 
Claims priority, application Japan, Dec. 13, 1990, 2-410498; 
Nov. 13, 1991, 3-325327 
Int. Cl.5 F16F 13/00 
U.S. Cl. 267—140.12 10 Claims 
1. A fluid-filled cylindrical elastic mount for flexibly con- 
necting two members, comprising: 
an inner sleeve fixed to one of the two members; 
an outer sleeve disposed radially outwardly of said inner 
sleeve and fixed to the other of the two members; 
a generally annular elastic body disposed between said inner 
and outer sleeves for flexible connection therebetween, 
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said elastic body partially defining two fluid chambers 
filled with a non-compressible fluid, said two fluid cham- 
bers being formed in diametrically opposite circumferen- 
tial portions of said elastic body between said inner and 
outer sleeves; and 

said elastic body having at least one orifice passage defined 
directly and entirely surrounded by said elastic body and 
formed therethrough for fluid communication between 


said two fluid chambers, said at least one orifice passage 
extending through said elastic body adjacent one of said 
inner and outer sleeves, said elastic body further having at 
least one void, each of which (i) is formed between the 
corresponding one of said at least one orifice passage and 
the other of said inner and outer sleeves, (ii) has a circum- 
ferential length which is at least one-half that of the corre- 
sponding one of said at least one orifice passage, and (iii) 
opens to atmosphere. 


5,299,789 
VARIABLE-RESILIENCE ENGINE MOUNT HAVING A 
RUBBER SPRING ELEMENT WITH A CAVITY FOR 
RECEIVING A CONTROL FLUID 
Gerold Winkler, Birkenau; Gerd-Heinz Ticks, Waldmichelbach, 

and Ludwig Schmitt, Birkenau, all of Fed. Rep. of Germany, 
assignors to Firma Carl Freudenberg, Weinheim, Fed. Rep. of 
Germany 
Filed May 12, 1992, Ser. No. 881,920 
Claims priority, application Fed. Rep. of Germany, Jun. 25, 
1991, 4120840 
Int. Cl.5 F16F 9/08 


US. Cl. 267—140.14 7 Claims 


1. In a variable-resilience engine mount having atop member 
supported in substantially parallel relationship on a base mem- 
ber by first and second rubber spring elements, and an ancillary 
component for selectively changing the resilience of one of the 
spring elements, said first and second spring elements being 
connected mechanically in parallel and each of said first and 
second spring elements being connected between and to each 
of said top member and said base member, the improvement 
wherein the first spring element is annular shaped and disposed 
around the second spring element, wherein the first spring 
element extends axially at least part-way up the second spring 
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element, wherein the second spring element has a cavity at its 
center, wherein an opening is provided for injecting a fluid into 
the cavity to inflate and expand the second spring element, and 
wherein a reinforcement is provided for limiting the expansion 
of the second spring element, 
whereby the resilience of the second spring element may be 
reduced by injecting fluid into the cavity. 


5,299,790 
ELASTOMERIC STRUT FOR AN ELASTOMERIC RISER 
TENSIONER 
Gary L. Whightsil, Sr., Kennedale, Tex., assignor to LTV En- 
ergy Products Co., Garland, Tex. 
Continuation of Ser. No. 760,940, Sep. 17, 1991, abandoned. This 
application Feb. 11, 1993, Ser. No. 17,332 
Int. Cl.5 F16F 13/00 
US. Cl. 267—292 33 Claims 


1. An elastomeric strut comprising: 

a cylindrical housing having an elongated inner surface 
forming a cavity therein, having a first end portion and a 
second end portion, and having a longitudinal axis extend- 
ing from said first end portion to said second end portion; 

a first piston being adapted to move between an extended 
position and a retracted position along said longitudinal 
axis within said first end portion of said housing, said first 
piston having a longitudinally outer end portion and a 
longitudinally inner end portion, said longitudinally outer 
end portion defining a first end of said elastomeric strut; 

a second piston being adapted to move between an extended 
position and a retracted position along said iongitudinal 
axis within said second end portion of said housing, said 
second piston having a longitudinally outer end portion 
and a longitudinally inner end portion, said longitudinally 
outer end portion of said second piston defining a second 
end of said elastomeric strut; 

a gas cavity formed within said housing between said longi- 
tudinally inner end portion of said first piston and said 
longitudinally inner end portion of said second piston; 

a first main spring, said first main spring being generally 
annular in shape and having a radially inward surface and 
a radially outward surface, said radially inward surface of 
said first main spring being coupled to said longitudinally 
outer end portion of said first piston and said radially 
outward surface of said first main spring being coupled to 
said inner surface within said first end portion of said 
housing such that said first main spring is biased longitudi- 
nally inwardly when said first piston is in its extended 
position and is biased longitudinally outwardly when said 
first piston is in its retracted position; 

a second main spring, said second main spring being gener- 
ally annular in shape and having a radially inward surface 
and a radially outward surface, said radially inward sur- 
face of said second main spring being coupled to said 
longitudinally outer end portion of said second piston and 


said radially outward surface of said second main spring 
being coupled to said inner surface within said second end 
portion of said housing such that said second main spring 
is biased longitudinally inwardly when said second piston 
is in its extended position and is biased longitudinally 
outwardly when said second piston is in its retracted 
position; 

a first secondary spring, said first secondary spring being 
generally annular in shape and having a radially inward 
surface and a radially outward surface, said radially in- 
ward surface of said first secondary spring being coupled 
to said longitudinally inner end portion of said first piston 
and said radially outward surface of said first secondary 
spring being coupled to said inner surface within said first 
end portion of said housing such that said first secondary 
spring is biased longitudinally inwardly when said first 
piston is in its extended position and exhibits no longitudi- 
nal bias when said first piston is in its retracted position; 
and 
second secondary spring, said second secondary spring 
being generally annular in shape and having a radially 
inward surface and a radially outward surface, said radi- 
ally inward surface of said second secondary spring being 
coupled to said longitudinally inner end portion of said 
second piston and said radially outward surface of said 

* second secondary spring being coupled to said inner sur- 
face within said second end portion of said housing such 
that said second secondary spring is biased longitudinally 
inwardly when said second piston is in its extended posi- 
tion and exhibits no longitudinal bias when said second 
piston is in its retracted position. 


5,299,791 
ROOF CONSTRUCTION FOR VEHICLES 


Albert Schlapp, Dreieich, Fed. Rep. of Germany, assignor to 


Rockwell Golde GmbH, Frankfurt am Main, Fed. Rep. of 
Germany 


Continuation of Ser. No. 869,261, Apr. 15, 1992, abandoned. 


This application Jul. 26, 1993, Ser. No. 97,933 
Claims priority, application Fed. Rep. of Germany, Apr. 15, 


1991, 4112246 


Int. Cl.5 B6OS 7/12 


US. Cl. 296—219 12 Claims 


1. A roof construction for a vehicle, comprising: 

a main body having an elongated rectangular roof aperture 
which is defined by short edges and long edges; 

a multipart lid assigned to the roof aperture, having pairs of 
inner and outer lid parts which are movable between a 
closed position that completely fills the roof aperture and 
an open position that exposes the roof aperture by pivot- 
ing the lid parts outwardly; 

each pair of inner and outer lid parts being essentially config- 
ured as a pair of elongated rectangles, each inner lid part 
being hinged to one of the outer lid parts such that when 
folded together upwardly each inner lid is located next to 
a respective one of the outer lid parts, the pair of inner lid 
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parts being coplanar when the inner and outer lid parts are 
moved to the closed position; 

the inner and outer lid parts being displaceably guided on 
guide rails by means of guide sockets articulated with the 
inner lid part, which guide rails are oriented parallel to the 
oppositely located short edges of the roof aperture, while 
being positioned beneath the inner and outer lid parts and 
being fastened to the main body of the vehicle roof, long 
sides of the inner and outer lid parts being oriented paral- 
lel to a vehicle longitudinal axis of the vehicle; and 

drive means for displacing each guide socket on its guide 
rail, said drive means engaging at least one of the guide 
sockets, the inner and outer lid parts being connected 
together in a sealed manner over their entire length at 
their hinged together edges with a flexible sealing member 
that bridges a gap between the inner and outer lid parts; 

an edge of one of the inner lid parts that is closest to a central 
roof longitudinal axis is bent off downwardly and fixably 
connected with a receiving strip into which a profiled 
sealing member is slid; and 

the profiled sealing member comprises a slot continuous in 
length, into which, when the inner and outer lids are in a 
closed position, the inner lid part lying opposite to the 
profiled sealing member engages with an edge bent off 
first downwardly and then toward and into the slot of the 
profiled sealing member. 

12. A roof construction for a vehicle, comprising: 

a main body having an elongated rectangular roof aperture 
which is defined by short edges and long edges; 

a multipart lid assigned to the roof aperture, having pairs of 
inner and outer lid parts which are movable between a 
closed position that completely fills the roof aperture and 
an open position that exposes the roof aperture by pivot- 
ing the lid parts outwardly; 

each pair of inner and outer lid parts being essentially config- 
ured as a pair of elongated rectangles, each inner lid part 
being hinged to one of the outer lid parts such that when 
folded together upwardly each inner lid is located next to 
the respective one of the outer lid parts, the pair of inner 
lid parts being coplanar when the inner and outer lid parts 
are moved to the closed position; 

the inner and outer lid parts being displaceably guided on 
guide rails by means of guide sockets articulated with the 
inner lid part, which guide rails are oriented parallel to the 
oppositely located short edges of the roof aperture, while 
being positioned beneath the lid parts and being fastened 
to the main body of the vehicle roof, long sides of the 
inner and outer lid parts being oriented parallel to a vehi- 
cle longitudinal axis of the vehicle; and 

drive means for displacing each guide socket on its guide 
rail, said drive means engaging at least one of the guide 
sockets, the inner and outer lid parts being connected 
together in a sealed manner over their entire length at 
their hinged together edges with a flexible sealing member 
that bridges a gap between the inner and outer lid parts; 

an edge of one of the inner lid parts that is closest to a central 
roof longitudinal axis is bent off downwardly and fixedly 
connected with a receiving strip into which a profiled 
sealing member is slid; and 

the profiled sealing member comprises a slot continuous in 
length, into which, when the inner and outer lids are in a 
closed position, the inner lid part lying opposite to the 
profiled sealing member engages with an edge bent off 
first downwardly and then toward and into the slot of the 
profiled sealing member; 

two pairs of inner and outer lid parts are provided, each pair 
of inner and outer lid parts being a mirror-image of the 
other, each of the pairs having the outer lid part respec- 
tively articulated to a stationary swivel bearing attached 
in the vicinity of an adjacent edge of the roof aperture, 
and in the closed position of the lid adjacent edges of the 
inner lid parts being located next to each other; 

the roof aperture is elongated in the direction of the vehicle 
longitudinal axis and is located in a rear region of the main 
body of the vehicle roof, an additional rectangular roof 


aperture, aligned with its edges transversely to the vehicle 
longitudinal axis is provided in a front region of the main 
body of the vehicle roof, a raisable ventilation flap being 
arranged in the additional roof aperture so as to act as a 
wind barrier for the rear roof aperture, and in each pair of 
inner and outer lid parts, the inner part, which is not 
articulated in the vicinity of the edge of the roof aperture, 
is connected in the vicinity of its outer edge at least at one 
of its ends in an articulated manner with one of the guide 
sockets; 

the drive means includes first and second flexible actuation 
cables with a helical thread and drivable in opposite direc- 
tions and guided by the guide rails in a positive action 
push-pull manner, the drive means further including a 
drive unit having a pinion that engages the helical thread 
of the cables in a positive, force-transmitting manner, the 
first and second actuation cables engaging respectively 
with different guide sockets (44); and 

the guide sockets are assigned to the inner lid parts adjacent 
to one another, each of the first and second actuation 
cables respectively engages at one end with a guide socket 
of one inner lid part and at the other end with a diagonally 
opposite guide socket of the other inner lid part. 


5,299,792 
APPARATUS FOR INSERTING A MARKER STRIP IN A 
STACK OF SHEETS DURING THE STACKING THEREOF 
Rolf Kollann, Herten; Hans-Georg Sippel, Diisseldorf; Peter 
Voss, Jiichen, and Ralf Zehl, Erkrath, all of Fed. Rep. of 
Germany, assignors to Jagenberg Aktiengesellschaft, Dussel- 
dorf, Fed. Rep. of Germany 
Filed Jul. 2, 1992, Ser. No. 908,710 
Claims priority, application Fed. Rep. of Germany, Jul. 4, 
1991, 4122111 
Int. Cl.5 B6SH 33/04; B65G 57/00 
US. Cl. 270—95 7 Claims 


1. An apparatus for inserting a marker strip into a stack of 
sheets during the stacking thereof by the advance of said sheets 
in succession in a sheet-feed direction to a stack having a front 
side opposite a side from which the sheets are fed to the stack, 
said apparatus comprising: 

a guide channel mounted at the front side of said stack and 
extending downwardly and toward said stack, said guide 
channel having an outlet for a strip adapted to be inserted 
into said stack; 

a wedge-shaped tongue rigidly fixed to said channel adjacent 
said outlet and having a substantially horizontal underside 
adapted to rest on said stack and form a gap therein to 
receive said strip and positioned so that subsequently 
deposited sheets on said stack while said tongue is in said 
stack engage said strip and retain it in said stack; 

a supply roll feeding said strip into said channel; 

a cutter mounted on said channel for severing a marker tab 
from said strip whereby said marker tab is retained in said 
stack; and 

means connected to said channel for displacing same in 
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substantially vertical and horizontal directions whereby 
the underside of said tongue is withdrawable from said 
stack substantially horizontally without alteration of an 
angle of said underside to the horizontal and without 
shifting the strip held in place by the subsequently depos- 
ited sheets. 


5,299,793 
MULTI-PANEL REFOLDING TRANSFER SYSTEM WITH 
ROTATING TRANSFER CLAMP 
Dennis P. Couturier, Washburn, Wis., assignor to C. G. Bretting 
Manufacturing Company, Inc., Ashland, Wis. 
Filed Nov. 23, 1992, Ser. No. 980,493 
Int. Cl.5 B4iL 1/32; B31B 1/00 


1. A method of refolding adjoining proximal and distal loose 
end panels extending from a clip of paper products interfolded 
in a plurality of parallel planes and initially held between a pair 
of first opposing surfaces, the method comprising the steps of: 

a) urging the loose end panel proximal the clip towards a 
plane parallel to the planes of the interfolded products; 

b) trapping the proximal loose end panel by moving a clamp- 
ing finger adjacent the proximal loose end panel and exte- 
rior of the clip; 

c) moving the clip away from the pair of first opposing 
surfaces; 

d) trapping the distal loose end panel by moving the clip and 
the clamping finger past one of a pair of second opposing 
surfaces; and 

e) retracting the clamping finger from between the distal 
loose end panel and the clip 

such that the proximal and distal loose end panels are refolded 
into the clip and the clip is subsequently held between the pair 
of second opposing surfaces. 

3. Apparatus for transferring a clip formed of a predeter- 
mined number of interfolded paper products away from a 
stacking interfolder and refolding a plurality of loose end 
panels of the clip comprising: 

a) a stack building table positioned to receive a continuously 
building interfolded stack of paper products in a longitudi- 
nally oriented stack building path wherein adjacent prod- 
ucts have a plurality of end panels interfolded in an over- 
lapping relationship; 

b) a first count finger assembly selectively positionable into 
the stack building path to separate a clip of a predeter- 
mined number of interfolded paper products from the 
stack while allowing a plurality of loose end panels to 
extend away from one end of the clip exteriorly of the first 
count finger assembly; 

c) a transfer clamp located adjacent the stack building path, 
the transfer clamp having first and second longitudinally 
spaced apart clamping fingers projecting transversel:; 
towards and reciprocally movable transversely into and 
out of the stack building path such that the clip is retained 
by the first and second clamping fingers when the transfer 
clamp is moved transversely into the stack building path 
and the stack building table is retracted away from the 
first count fingers; 

d) clamp displacement means for moving the transfer clamp 
out of the stack building path and for rotating the transfer 
clamp such that the clamping fingers are positioned to 
project away from the stack building path; and 

e) a clip destination station located away from the stack 


building path and having first and second opposed end 
plates positioned apart a distance slightly greater than the 
distance between the first and second clamping fingers for 
receiving the clip from the transfer clamp and for retain- 
ing the clip as the clamp moves away from the clip desti- 
nation station 


wherein the loose end panels are refolded into the clip by the 
first clamping finger moving transversely adjacently past: 


i) the first count finger prior to rotation of the transfer 
clamp, and 

ii) the first end plate subsequent to rotation of the transfer 
clamp. 


5,299,794 


IMAGE FORMING DEVICE HAVING A PLURALITY OF 


COPY MATERIAL FEEDING MEMBERS 


Yoshikado Yamada, Kashihara; Yoshiteru Mori, Nara, and 


Toshihisa Matsuo, Yamatokoriyama, all of Japan, assignors 
to Sharp Kabushiki Kaisha, Osaka, Japan 


Continuation of Ser. No. 518,651, May 3, 1990, abandoned. This 


application Oct. 3, 1991, Ser. No. 769,753 
Claims priority, application Japan, May 9, 1989, 1-116438 


The portion of the term of this patent subsequent to Dec. 21, 


2010, has been disclaimed. 
Int. Cl. B6SH 3/44 


US, Cl. 271—9 3 Claims 


1. An image forming device comprising: 

a copying apparatus for copying original sheets; 

means for detecting a size and orientation of said original 
sheets; 

a plurality of fixed and rotatable copy material feeding mem- 
bers for supplying copy material to said copying appara- 
tus; 

means for storing a most frequently used copy material, said 
means including a rotatable one of said plurality of fixed 
and rotatable copy material feeding members; 

a plurality of transport paths operatively connecting said 
copying apparatus to said plurality of copy material feed- 
ing members, respectively; 

said rotatable copy material feeding member storing the 
most frequently used copy material being connected im- 
mediately adjacent to said copying apparatus by a shortest 
one of said plurality of transport paths; and 

control means for selecting one of said plurality of copy 
material feeding members in response to said means for 
detecting; 

said control means further detecting a supply orientation of 
the selected rotatable copy material feeding member and 
selectively changing the supply orientation thereof to 
correspond to an orientation of said original sheets. 
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5,299,795 
SHEET FEEDING APPARATUS 

Norifumi Miyake, Kawasaki, Japan, assignor to Canon Kabu- 

shiki Kaisha, Tokyo, Japan 

Filed Oct. 14, 1992, Ser. No. 960,931 

Claims priority, application Japan, Oct. 15, 1991, 3-266188; 

Oct. 8, 1992, 4-270201 
Int. Cl.5 B65H 3/06 


USS. Cl. 271—9 9 Claims 


1. A sheet feeding apparatus comprising: 

sheet stacking means for stacking a plurality of sheets and 
accommodating said sheets; 

separation means for separating said sheets stacked on said 
stacking means one sheet after another; 

sheet detecting means mounted at the downstream of said 
separation means for detecting said sheet separated by said 
separation means; and 

control means for activating again, if said sheet detecting 
means does not detect said sheet after the start of the 
operation of said separation means, said separation means 
at a lower operation speed, and if said sheet detecting 
means detects said sheet thereafter, setting the operation 
speed of said separation means to an original speed. 


5,299,796 
EXCEPTION CARD INSERT APPARATUS AND 
METHOD 
Cory D. Wooldridge, Brooklyn Park, Minn., assignor to Data- 
card Corporation, Minneapolis, Minn. 
Filed Apr. 13, 1993, Ser. No. 47,112 
Int. Cl.5 B65H 3/44 
US. Cl. 271—9 


1. An exception card insert apparatus for a generally rectan- 
gular box-like input card hopper for a card processing ma- 
chine, the hopper having two oppositely disposed sides, two 
oppositely disposed ends, a bottom, and an oppositely disposed 
cover, the exception card insert apparatus comprising: 

a carriage slideably mounted within the hopper proximate 

one end and movable between a first position proximate 
driving means for removing cards from the hopper to the 
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processing machine, and a second position proximate a 
slot through the hopper , an exception card being insert- 
able into the hopper through the slot; and 

a compartment in the carriage receiving the exception card 
inserted through the slot when the carriage is in the sec- 
ond position and the compartment configured to place the 
exception card in a position proximate the driving means 
to allow removal of the exception card by the driving 
means from the carriage and the hopper to the processing 
machine when the carriage is in an intermediate position 
between the first position and the second position. 


5,299,797 
SEGMENTED DOCUMENT TRANSPORT SECTION 
HAVING ACCELERATED TAKE-AWAY BELTS 

Mario Ricciardi, Glenview, Ill., assignor to Bell & Howell Phil- 

lipsburg Company, Evanston, Ill. 

Filed Aug. 28, 1992, Ser. No. 935,778 
Int. Cl.5 B65H 1/02 

US, Cl, 271—150 


1. An input transport section for a document handling ma- 

chine, comprising: 

a first transport means movable in a first feeding direction 
and having a plurality of segments along its length for 
conveying in a series of groups of documents a plurality of 
documents placed in contact with said first transport 
means, said first transport means comprising an endless 
conveyor having two lengths which lie parallel in a first 
plane; and 

a second transport means movable in said first feeding direc- 
tion at an accelerated speed with respect to said first 
transport means and disposed at an end portion of said first 
transport means for removably conveying said groups of 
documents from said first transport means, said second 
transport means comprising an endless conveyor having 
two lengths which lie parallel in a second plane, said 
second plane being substantially orthogonal to said first 
plane. 


5,299,798 
SHEET FEEDING DEVICE FOR AN IMAGE FORMING 
APPARATUS 
Toshio Shida, Hachioji, Japan, assignor to Konica Corporation, 
Tokyo, Japan 
Filed Sep. 8, 1992, Ser. No. 941,898 
Claims priority, application Japan, Sep. 24, 1991, 3-243387 
Int. Cl.5 B65H 9/04 
USS. Cl, 271—245 3 Claims 
1. A sheet feeding device for feeding a transfer sheet to a 
transfer region of an image forming apparatus, comprising 
a driving roller for driving an idle roller so that said transfer 
sheet is nipped between said driving roller and said idle 
roller and conveyed to said transfer region; 
said idle roller for rotation by movement of said driving 
roller, wherein the hardness of said idle roller is more than 
0° and not more than 60° in Asuka C Scale; and 
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a shutter for suspending and allowing conveyance of said 
transfer sheet by moving said shutter between a closed 
position, wherein said transfer sheet is nipped between 
said driving roller and said idle roller, and an open posi- 


tion, wherein said transfer sheet is not nipped between said 
driving roller and said idle roller; 

wherein said driving roller rotates while said shutter sus- 
pends conveyance of said transfer sheet by moving said 
shutter to said closed position. 


5,299,799 
FEED TABLE IN THE VICINITY OF A SIDE LAY 
Karl-Heinz Filsinger, Wiesloch, and Peter Thoma, Mannheim, 
both of Fed. Rep. of Germany, assignors to Heidelberger 
Druckmaschinen AG, Heidelberg, Fed. Rep. of Germany 
Filed Apr. 7, 1993, Ser. No. 45,326 
Claims priority, application Fed. Rep. of Germany, Apr. 9, 
1992, 4211927 
Int. Cl.5 B65H 9/00 


US. Cl. 271—250 14 Claims 


1. Feed table in the vicinity of a side lay of a sheet-fed print- 
ing press, comprising a table cover having a continuous surface 
between a table surf ace covering a center of a feed table and 
a side lay, said table cover having said continuous surface 
being formed with regions having at least one characteristic of 
being compressible and expandable in a direction of lateral 
displacement of said side lay, support elements defining a 
uniform sheet guiding plane and being adjustable in position in 
said direction of lateral displacement of said side lay, and 
means for adjusting the position of said support elements in 
accordance with an extent of compression and expansion, 
respectively, of said compressible and expandable regions. 
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5,299,800 
BASKETBALL SHOT MAKING-SYSTEM 
Mark T. Daniels, 2447 49th St., Sarasota, Fla. 34234 
Filed Jun. 25, 1993, Ser. No. 81,113 
Int. Cl.5 A63B 63/08 


US. Cl. 273—1.5 R 12 Claims 


1. A basketball shot-making system for increasing the num- 
ber of possible locations for installation and for increasing the 
number of methods of making a shot for use indoors or out- 
doors comprising in combination; 

A backboard having paired members vertically disposed, 
each member being at a right angle with respect to the 
other member for forming an inside corner each member 
further having an edge being in threadable communica- 
tion with an edge of the other member; 

A goal having an arcuate hoop for urging shot-making and 
being horizontally disposed and offset from the back- 
board; 

A goal support bracket therebetween being horizontally 
disposed and being in threadable communication with the 
backboard and rigid communication with the goal; 

A rebound action device having a vertical orientation and 
being in threadable communication with each member of 
the backboard adjacent the inside corner, the rebound 
action device further being in rigid communication with a 
top surface of the goal support bracket for increasing the 
number of shot-making possibilities; 

A vertically disposed support pole and an offset frame, the 
offset frame having a sleeve adjacent the vertical support 
pole, a pularity of horizontal bars being in rigid communi- 
cation with a rear non-playing surface of the backboard, 
and paired offset rods therebetween for maintaining the 
backboard at a desired offset from the support pole ; 

A base adapted to receive a lower end of the support pole for 
urging the support pole to remain stable and immovable 
when the system is in use and operation as in a dunk shot 
or the like; and 

Adjustment means to move the backboard up and down the 
support pole for changing the elevation of the goal for 
urging variations in the shot-making system. 


5,299,801 
TENNIS RACKET 
Hugo Sol, Grimbergen; Isabelle Koeckelberg, Marcinelle, and 
Jacques Meertens, Mominghies, all of Belgium, assignors to 
Donnay International S.A., Couvin, Belgium 
Filed May 5, 1992, Ser. No. 878,685 
Ciaims priority, application Fed. Rep. of Germany, May 23, 
1991, 4116901; European Pat. Off., Nov. 11, 1991, 91119160 
Int. Cl.5 A63B 49/02 
U.S. Cl. 273—73 C 9 Claims 
1. A tennis racket having a longitudinal axis of symmetry, 
which comprises a handle extending substantially along the 
longitudinal axis, a head potion having a free end through 
which the longitudinal axis extends and being defined by a 
frame having an oval-shaped opening, stringing mounted on 
said frame and tensioned across said opening substantially 
along a plane, two connecting arms extending between the 
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head portion and the handle, and a reinforcement member 
extending between two connecting arms, wherein 
a), the cross-section of the frame comprises locally widened 
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5,299,803 
APPARATUS FOR USING EMBEDDED CHIPS IN A 
GAMING TABLE 


zones opposite to each other in the region of greatest Josef E. Halaby, 201 W. California Ave., No. 405, Sunnyvale, 


width of the head portion, measured perpendicular to the 
longitudinal axis and in the plane of the stringing; 
b), the width of the cross-section of the frame, measured in 


Calif. 94086 
Filed Mar. 4, 1993, Ser. No. 38,332 
Int. Cl.5 A63F 1/06 


the plane of the stringing, decreases from the the region of US. C. 273-148 R 


AABBB ce 


QO 


greatest width of the head portion to about one-half the 
way to the free end of the head portion and, thereafter, the 
cross-section of the frame, measured in the plane of the 
stringing remains constant up to the free end of the head 
portion; and 

c), the height of the cross-section of the frame, measured 
perpendicular to the plane of the stringing, remains sub- 
stantially constant from the connecting arms to a region 
beyond the region of greatest width of the head portion. 


5,299,802 
REMOVABLE GOLF CLUB GRIP 
Jean Bouchet-Lassale, 4, avenue Calas, 1206 Geneva, Switzer- 
land 
Filed Jul. 31, 1992, Ser. No. 922,932 


78 767472 


1. A gaming table for playing games thereon comprising: 

a playing surface having a plurality of apertures thereon; 

a plurality of elongated one-piece columns, each column 
graphically divided into sections to represent a stack of 
betting chips, each elongated column sized and shaped to 
fit into a corresponding aperture; 

a mounting means adjacent each aperture for mounting each 
elongated column in each corresponding aperture, each of 
said mounting means including an adjusting means for 
adjusting the position of each elongated column relative 
to its aperture to display a particular number of sections, 
wherein an elongated column is moved in or out through 
its aperture in order to simulate the increasing or decreas- 
ing number of chips in a stack. 


5,299,804 
FOLDING PUZZLE USING TRIANGULAR BLOCKS 
Kenneth V. Stevens, 728 Carroll St., Brooklyn, N.Y. 11215 


Claims priority, application Switzerland, Sep. 9, 1991, Continuation of Ser. No. 801,272, Dec. 2, 1991, abandoned. This 


02638/91 
Int. Cl.5 A63B 53/14 


US. Cl, 273—81.4 15 Claims 


1. A removable grip for use on a golf club grip to facilitate 
proper positioning of the hands, said removable grip being 
provided with means for converting said gold club grip into a 
grip having hollows and ribs corresponding to a correct posi- 
tion of the hands, and with means for releasably fastening said 
removable grip to said golf club grip, said fastening means 
being provided with a longitudinal slit enabling said removable 
grip to be opened in order to place said removable grip in 
position and to detach it, said fastening means fastening said 
removable grip to said golf club grip to prevent any relative 
movement in relation to said golf club grip. 


application Jan. 19, 1993, Ser. No. 6,672 
Int. Cl.5 A63F 9/08 


USS. Cl. 273—155 14 Claims 


1. A folding puzzle comprising a plurality of substantially 
identical triangular block elements, each of said block elements 
being in three-dimensional right triangular form defined by 
first and second right-angle legs and a third hypotenuse leg 
defining each of its opposing first and second triangular plane 
surfaces separated by a given uniform block thickness, wherein 
each first right-angle leg at one of said plane surfaces of each 
block element is connected by a hinge element to a corre- 
spondingly matching first right-angle leg at a same one of said 
plane surfaces of a preceeding adjacent block element, and 
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each second right-angle leg at said one plane surface of each 
said block element is connected by a hinge element to a corre- 
spondingly matching second right-angle leg at the same said 
plane surface of a succeeding adjacent block element, such that 
said plurality of block elements are connected together in a 
series oriented in alternating right-angle-leg directions with all 
of the hinge elements positioned at a same one of said triangu- 
lar plane surfaces of the block elements and all of said one 
triangular plane surfaces and hinge elements of the block ele- 
ments defining a substantially continuously connected loop 
surface for said series of block elements, and said hinge ele- 
ments are arranged and positioned so as to allow any two 
hinged adjacent block elements to be unfolded coplanar with 
each other and folded together so that one block element 
overlies the other, 
wherein said arrangement of said series of block elements all 
hinged on the same plane surface side thereof forming a 
continuously connected loop surface allows said blocks to 
be manipulated as a folding puzzle for forming different 
quadrangular polyomino shapes. 


5,299,805 
MULTILAYER PUZZLE 
Dror Green, 37 Ben-Maimon Avenue, Jerusalem, Israel 
Filed Jan. 23, 1992, Ser. No. 824,324 
Claims priority, application Israel, Jan. 24, 1991, 97029 
Int. Cl.5 A63F 1/02 


US. Cl. 273—157 A 7 Claims 


1. A multilayer puzzle comprising a plurality of superpos- 
able card units each in the form of regular polygons of identical 
shape and size consisting of a transparent material, said card 
units, when superposed, forming a stack having an upper, fist, 
face and an opposite, second face, surfaces of which card units 
carry a plurality of distinct markings in the form of layers of 
various, opaque colors perceived on at least portions of each of 
the surfaces of each of said card units, leaving transparent 
other surface portions thereof, through which transparent 
surface portions there can be perceived surface portions of at 
least the next-lower card unit of said stack, whereby rotation 
and/or face reversal and/or change of location, within said 
stack, of at least one of said card units in said stack, a large 
number of pattern-forming combinations of said markings can 
be obtained on both of said stack faces, differing in colors, 
shapes and relative positions, at least one of which combina- 
tions on at least one of said stack faces may be defined as target 
combination to be achieved by the handler of said puzzle. 


5,299,806 
EDUCATIONAL DEVICE 

Fred L. Fifer, Jr., Dallas, Tex., assignor to Board of Regents, 

The University of Texas System, Austin, Tex. 

Filed Jul. 22, 1993, Ser. No. 96,510 
Int. Cl.5 A61F 9/08; GO6C 1/00; GO9B 19/02 

U.S. Cl. 273—159 20 Claims 

1. An educational device for a user comprising: 

a chamber having a first end and a second end, said chamber 

having a plurality of holes extending therethrough; 
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a plurality of ropes extending through said holes and slide- 
ably engageable with each other; and 


a plurality of knobs connected to said ropes for permitting 
user to pull said knob to move one said rope such that 
another said rope correspondingly moves. 


5,299,807 
GOLF CLUB HEAD 
Patrice Hutin, Annecy Le Vieux, France, assignor to Skis Ros- 
signol S.A., France 
Filed Aug. 21, 1992, Ser. No. 933,302 
Claims priority, application France, Aug. 28, 1991, 91 10848 
Int. Cl.5 A63B 53/04 


USS, Cl. 273—173 10 Claims 


1. A golf club head comprising a body having a substantially 
planar clubface surface, a grooved striking plate affixed to the 
clubface surface, and an elastic layer between the clubface 
surface and the striking plate, said elastic layer being a visco- 
elastic sheet having a thickness in the range of 0.1 to 0.5 mm 
and an ambient temperature damping factor in the range of 0.4 
to: 1:2. 


5,299,808 
BOARD GAME APPARATUS 
Ethel M. Wood, 9724 Springfield Woods Cir., Glen Allen, Va. 
23060 
Filed Nov. 30, 1992, Ser. No. 983,032 
Int. Cl.5 A63F 3/00 


USS. Cl. 273—243 1 Claim 














1. A board game apparatus, comprising, 
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USS. Cl. 273—380 


a game board, the game board having a continuous game 
path, having the game path formed of a plurality of con- 
tiguous spaces, some of the spaces include instructions to 
direct players to obtain or lose various predetermined 
quantities of dollar denominations, the game including a 
dice pair for directing movement about the path and the 
spaces, and, 

the spaces including a real estate category for obtaining real 
estate, a vehicular category for attaining automobiles, an 
education category for directing attainment of various 
levels of education, a marriage category for attaining a 
marriage partner and children, a pay category for attain- 
ing systematic awards of monetary value, and a credit 
category for providing a player of a plurality of players a 
predetermined level of monetary credit, and a plurality of 
tokens, wherein one of said tokens is awarded each player 
of a plurality of players for positioning the tokens along 
the path, and, 

the game board includes a first board and a second board, 
with the first board including a first board top surface and 
a second board including a second board top surface, 
wherein the first board top surface and the second board 
top surface are pivotal relative to one another, and a hinge 
web mounted between the first board and the second 
board permitting pivoting of the first board relative to the 
second board from a first position orienting the first board 
top surface in a coplanar relationship relative to the sec- 
ond board top surface, to a second position orienting the 
first board relative to the second board at an oblique 
angle, and the first board having a first board interior side 
and the second board having a second board interior side, 
wherein the first board interior side and the second board 
interior side are each arranged adjacent relative to one 
another, with the hinge web overlapping the first board 
interior side and the second board interior side, and, 

the first board includes a first board exterior side spaced 
from and parallel the first board interior side, and the first 
board includes a slide bar mounted to reciprocate relative 
to the first board exterior side, the slide bar having a 
plurality of lock rods, the lock rods orthogonally oriented 
relative to the slide bar and the first board having a plurai- 
ity of lock bar first conduits, wherein each of the first 
conduits receives one of said lock rods, and the first board 
having a predetermined width and each of the lock rods 
having a lock rod length greater than the predetermined 
width, and the second board having a plurality of second 
conduits, with each of said second conduits arranged for 
receiving one of said lock rods, and the second conduits 
are coaxially aligned with the first conduits in the first 
position to receive the lock rods in the second conduits to 
secure the first board relative to the second board. 


5,299,809 

NAVAL BATTLE TOY APPARATUS 

Louis J. Evangelista, 51 Rivington Ave.; Louis J. Evangelista, 

Sr., 235 Hilman Ave., both of Staten Island, N.Y. 10314, and 

Michael Evangelista, 17 Silvia St., Staten Island, N.Y. 10312 

Filed Jan. 26, 1993, Ser. No. 9,030 
Int. Cl.5 F413 5/00 
3 Claims 

1. A naval battle toy apparatus, comprising, 

a first boat member in cooperation with a second boat mem- 
ber, wherein the first boat member includes an elongate 
first hull, the second boat member having an elongate 
second hull, the first hull having a first hull top wall, and 

the first hull further including a first end opening and a 
second end opening, wherein the first end opening and the 
second end opening are coaxially aligned, and a guide tube 
directed coextensively between the first end opening and 
the second end opening, and 

the guide tube having a guide tube slot directed into the 
guide tube, and a guide tube lever, the lever having a lever 
axle, the lever axle positioned within the first hull between 
the guide tube and the first hull top wall, the first lever 
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axle having a first end plate positioned exteriorly of the 
first hull, and the lever having a second end lug mounted 
to the lever positioned within the hull, wherein the second 
end lug is arranged for reception within the guide tube 
slot, and 

a projectile received within the guide tube, the projectile 
including an annular recess, wherein the second end lug is 
received within the annular recess, wherein the lever is 
arranged for pivoting about the lever axle to permit dis- 
placement of the second end lug relative to the annular 
recess, and 

spring plate means mounted within the guide tube for effect- 
ing projection of the projectile from the guide tube upon 
displacement of the second end lug relative to the annular 
recess, and the spring plate means includes an ejector plate 
mounted within the guide tube, the ejector plate including 
an ejector plate rod slidably directed through the guide 
tube coaxially aligned therewith, and slidably directed 
through the second end wall opening, and an ejector 
spring wound about the ejector plate rod between the 
ejector plate and the hull within the guide tube, and the 
apparatus further including a spring plate fixedly mounted 
to the guide tube biasing the second end lug into engage- 
ment with the guide tube slot and the annular recess, and 
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a first boat member housing mounted to the first hull top 
wall, with the first boat member housing including a first 
window orthogonally oriented relative to the first hull top 
wall, and the first boat member housing including a sec- 
ond window orthogonally oriented relative to the first 
window, and a mirror positioned within the first boat 
member housing permitting viewing through the first 
window upon an individual peering into the second win- 
dow, and 

the second boat member includes a second hull, the second 
hull having a second hull top wall, and the second hull 
having second hull side walls, with a target plate mounted 
in adjacency to one of the second hull side walls, the 
target plate having a piston shaft projected through the 
second hull side walls, with a target plate spring inter- 
posed between the target plate and an adjacent one of said 
second hull side walls, and the target plate mounted to a 
first end of the piston shaft, and a piston mounted to a 
second end of the piston shaft, and a piston chamber 
positioned within the second hull, with the piston directed 
into the piston chamber, a powder positioned within the 
piston chamber, and a chamber chimney conduit directed 
from the piston chamber through the second hull top wall, 
whereupon compression of the powder within the piston 
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chamber effects projection of the powder through the 
chimney conduit. 


5,299,810 

VEHICLE SIMULATOR INCLUDING CROSS-NETWORK 

FEEDBACK 
Mark S. Pierce, Palo Alto; Milton H. Loper, III, Mountain 
View; Dennis D. Harper, Campbell; David S. Akers, Fremont, 
and Samuel Lee, San Jose, all of Calif., assignors to Atari 

Games Corporation, Milpitas, Calif. 

Continuation of Ser. No. 674,684, Mar. 21, 1991, abandoned. 
This application Jun. 23, 1992, Ser. No. 902,482 
Int. Cl.5 A63F 9/22 


US. Cl, 273—434 21 Claims 
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1. A vehicle simulator for modelling motion of a first simu- 
lated vehicle through a simulated space having simulated ob- 
jects therein, which comprises: 

a first surface positionable in physical contact with a first 

user of said simulator for supporting the first user; 

a first solenoid having a plunger movable between a spaced 
position, wherein said plunger is distanced from said first 
surface, and an impact position, wherein said plunger 
contacts said first surface; 

a first video monitor; and 

a first computer for modelling motion of said vehicle 
through said space, wherein said first computer is electri- 
cally connected to said video monitor to cause said moni- 
tor to display a changing video image of said simulated 
space, said image corresponding to a view from said vehi- 
cle, said computer being electrically connected to said 
solenoid to cause said plunger to move from said spaced 
position to said impact position to contact said first surface 
and communicate an impact sensation to said first user 
when the position of a portion of one of said simulated 
objects coincides with the position of a portion of said 
simulated vehicle in said simulated space. 


5,299,811 
SEAL MEMBER MOUNTED IN HOUSING POCKET BY 
RESILIENT RETAINING MEMBER 
Peter A. Kershaw, London, Canada, assignor to Siemens Auto- 
motive Limited, Chatham, Canada 
Filed Dec. 23, 1992, Ser. No. 995,483 
Int. Cl.5 F163 15/32 
US. Cl. 277—1 3 Claims 
1. A seal member for sealing a shaft extending through a 
frame and having a negligible to a small pressure difference 
across the seal, the seal member comprising: 

a tubular housing member enclosed at one end with a central 
aperture having a diameter larger than the diameter of the 
shaft in said one end and having mounting flange means at 
the other end for mounting said member to a frame; 

a flexible elastomer sealing member having a predetermined 
thickness and outside diameter, said elastomer sealing 
member having a central aperture with a diameter smaller 
than the diameter of the shaft; 

a pocket in said housing member surrounding said central 
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aperture for receiving said flexible elastomer sealing mem- 
ber, said pocket having a depth slightly less than the 
thickness of said elastomer sealing member and a diameter 
that is at least equal to the diameter of said elastomer 
sealing member so that said elastomer washer member 
locates in said pocket without being biased against the 
diameter of said pocket; and 

resilient retaining member having an outside diameter 
which is greater than the inside tubular diameter of said 


housing and a central aperture that has a diameter larger 
than the shaft diameter said retaining member having a 
plurality of tang members spaced around the periphery 
thereof for compressing said elastomer sealing member 
against the bottom of said pocket and forming an interfer- 
ence fit with the inner walls of said tubular housing mem- 
ber for securing and sealing said elastomer sealing member 
in said housing and around the shaft extending there- 
through. 


5,299,812 
GRAPHITE PACKING 
Ronald R. Brestel; Ronnald J. Funk; William C. Scheffert; 
Wilbur D. Hutchens; Virgil W. Pepper, and Frank E. Jensen, 
ali of Marshalltown, Iowa, assignors to Fisher Controls Inter- 
national, Inc., Clayton, Mo. 

Continuation of Ser. No. 791,431, Nov. 13, 1991, abandoned, 
which is a continuation-in-part of Ser. No. 632,097, Dec. 21, 
1990, abandoned. This application Dec. 15, 1992, Ser. No. 
991,086 
Int. Cl.5 F163 15/30 


U.S. Cl. 277—125 20 Claims 


1. In a fluid valve, a packing system for reliably sealing a 
sliding stem operatively moving through the packing system in 
said fluid valve, said packing system reliably providing said 
seal over extended valve operating conditions, comprising: 

a packing box within said valve; 

packing follower mounting means for slidably supporting 

said sliding stem in said packing box; 
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a packing assembly including a plurality of packing rings 
mounted around said sliding stem in said packing box for 
providing a fluid seal around the sliding stem to restrict 
fluid leakage from said packing box and to maintain said 
sliding stem centered in the packing box; 

live loading means including a spring for applying a spring 
loading on said packing assembly to establish and maintain 
said fluid seal; 

said plurality of packing rings including at least one flexible 
graphite ring (a), at least one graphite composite packing 
end ring (b) at each opposite end of said packing assembly 
and adjacent said flexible graphite ring along said sliding 
stem, at least one carbon bushing ring (c) on each opposite 
outer end of said packing assembly and adjacent said 
graphite composite packing end ring along said sliding 
stem, and a respective thin PTFE disc ring (d) formed on 
PTFE packing material and mounted between at least 
each of said adjacent (a) and (b) rings in said packing 
assembly, said respective thin PTFE disc ring (d) having 
a ring thickness substantially less than either of said rings 
(a), (b) or (c); and 

said spring maintaining a sufficient spring loading of substan- 
tial packing stress on said packing assembly to enable said 
thin PTFE discs to partially extrude PTFE packing mate- 
rial on said sliding stem and to lubricate said sliding stem 
in slidable movements through said sliding stem packing 
assembly over said extended valve operating conditions. 


5,299,813 
FLOATING SEAL RING 
John M. McKenna, Port Murray, N.J., assignor to Ingersoll- 
Dresser Pump Company, Liberty Corner, N.J. 
Continuation of Ser. No. 811,134, Dec. 20, 1991, abandoned. 
This application Oct. 23, 1992, Ser. No. 965,557 
Int. Cl.5 F16J 15/38 


U.S. Cl. 277—174 4 Claims 


(7 ALLAN 


1. In combination: 

a retainer ring; 

a rotating shaft extending through the retainer ring; 

a seal ring, having a length, disposed in the retainer ring 
encircling the rotating shaft, the seal ring being permitted 
to float radiaily with respect to the rotating shaft while 
being retained axially with respect to the rotating shaft, 
the inner diameter of the seal ring being greater than the 
diameter of the rotating shaft, thereby forming an annular 
clearance between the shaft and the seal ring along the 
entire length of the seal ring; 

means for preventing hydraulic locking of the seal ring 
against the rotating shaft, the means for preventing hy- 
draulic locking comprising the annular clearance being 
greater at one end of the seal ring than at the other end of 
the seal ring, wherein the seal ring has an annular inner 
surface which contains a stepped portion, the stepped 
portion having a smaller inner diameter than the portion 
of the annular inner surface adjacent the stepped portion; 
and 

means for preventing the seal ring from rotating. 
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5,299,814 
TOOL CHUCK HAVING DUST SEAL 
Glenn L. Salpaka, Salem, S.C., assignor to Jacobs Chuck Tech- 
nology Corporation, Wilmington, Del. 
Filed Apr. 9, 1993, Ser. No. 45,557 
Int. Cl.5 B23B 31/02 
US. Cl. 279—157 


1. A tool chuck for holding a bit having a shank and a longi- 

tudinal axis on a rotary power tool, the tool chuck comprising: 

a chuck body having a first endface and a central bore, the 
central bore having a longitudinal axis; 

means for engaging the bit in the central bore of the chuck 
body so that the longitudinal axis of the bit coincides with 
the longitudinal axis of the chuck body; 

a circular brush comprised of a multiplicity of radially in- 
ward extending bristles, the multiplicity of inward extend- 
ing bristles having free ends that define a circular aperture 
having a center; and 

means for engaging the circular brush to the tool chuck 
comprising a tube having an inverted end portion, the 
inverted end portion defining a flange that captures the 
circular brush against the first endface so that the center of 
the aperture is collinear with the longitudinal axis of the 
central bore and the free ends of the multiplicity of radi- 
ally inward extending bristles contact the shank of the bit. 


5,299,815 
ROLLER SKATE BRAKING DEVICE 

Kelly M. Brosnan, 3030 Regent St. #17; Paul S. Turin, 2418 

Grant St., both of Berkeley, Calif. 94703; Robert G. Ullrich, 

2262 Clinton Ave., Alameda, Calif. 94501, and Robert D. 

Wilkes, Jr., 2420 Grant St., Berkeley, Calif. 94703 

Filed Feb. 18, 1992, Ser. No. 839,543 
Int. Cl.5 A63C 17/14 


USS. Cl. 280—11.2 19 Claims 





1. In a brake for a roller device bound to a skater’s foot for 
skating on a surface, said device having at least one wheel 
forward of an aft wheel, the improvement comprising a fric- 
tion means movable in relation to the plane of the lowermost 
points of said wheels between a stowed position above said 
plane and a braking position below said plane, means for de- 
ploying the friction means relative to the plane from the 
stowed position into the braking position, and return means for 
moving the friction means relative to the plane into the stowed 
position. 
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5,299,816 
WHEELED PLATFORM CARRIAGE WITH AN UPRIGHT 
HANDLE 
Manfred Vom Braucke, Bielefeld, and Hans Vom Braucke, 
Viotho, both of Fed. Rep. of Germany, assignors to Bielefelder 
Kiichenmaschinen- und Transportgerite-Fabrik vom Braucke 
GmbH, Bielefeld, Fed. Rep. of Germany 
Filed Nov. 12, 1992, Ser. No. 974,720 
Claims priority, application Fed. Rep. of Germany, Nov. 11, 
1991, 9114069[U] 
Int. Cl.5 B62B 5/06, 3/02 


USS. Cl. 280—33.998 16 Claims 











16. A platform carriage comprising: 

load supporting means including a horizontal platform sur- 
face and a mating element mounted on an underside of 
said load supporting means; 

support wheels attached to and projecting downwardly 
from said load supporting means; 

a push/steering handle mounted at one end of said load 
supporting means, said handle being pivotably mounted 
adjacent a lower end on a horizontal axis to be able to be 
folded over onto said load supporting means, said handle 
including a projection connected thereto which extends 
upwardly when said handle is folded over for mating with 
said mating element of a carriage stacked thereon, said 
mating element forming a downwardly open recess for 
receiving said projection of a carriage stacked therebelow. 


5,299,817 
ADJUSTABLE MOBILE BASE 
Seth Chang, No. 334, Tung-Jung Rd., Hsi-Jung Tsun, Ta-Li 
Hsiang, Taichung Hsien, Taiwan 
Filed Jun. 9, 1992, Ser. No. 920,227 
Int. Cl.5 B62B 3/02 


US. Cl. 280—35 3 Claims 





1. In an adjustable mobile base including a closed loop frame 
having a plurality of angled members and a plurality of tubular 
connectors interconnecting said angled members, the improve- 
ment comprising: 

each of said angled members having two tube sections con- 

nected together to define a corner of said frame, each of 
said tube sections being formed with a plurality of spaced 
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first engaging through holes which extends along a longi- 
tudinal axis of said tube section, each of said angled mem- 
bers further having a support plate secured to said tube 
sections at said corner; 

each of said tubular connectors having two ends slidably and 
respectively relatively interfitting with a respective one of 
said tube sections of said angled members, each of said 
tubular connectors being formed with a plurality of 
spaced second engaging through holed at least one of 
which is aligned with at least one of said first engaging 
through holes; and 

wherein said mobile base further includes a plurality of 
locking bolt units respectively extending through said first 
and second aligned through holes so as to join said tubular 
connectors and said angled members, 

wherein said first through holes are rectangular in shape and 
have longer edges which are parallel to the longitudinal 
axis of the respective said tube section, and 

said second through holes are square in shape and have 
edges shorter than said longer edges of said first through 
holes. 


5,299,818 
CHILD’S BICYCLE SEAT AND RACK ASSEMBLY 
Dixon Newbold, Glocester, R.I., assignor to Bell Sports, Inc., 
Providence, R.I. 
Filed Sep. 29, 1989, Ser. No. 415,174 
Int. Cl.5 B62J 11/00 


U.S. Cl. 280—202 22 Claims 


1. A child’s bicycle seat for attachment to a bicycle rack 
including a substantially rectangular frame having two side 
struts, a front end strut and a rear end strut, the seat compris- 
ing, 

a seat for carrying a child, 

means integral with the seat for slideably engaging the side 

struts as the seat is being assembled onto the rack and 
securing the seat against lateral and vertical movement 
relative to the rectangular frame, 

means integral with the seat and projecting from a forward 

end of the seat for locking engagement with the front end 
strut, and 

means integral with the seat and projecting from a rearward 

end of the seat for engaging the rear end strut and includ- 
ing an integral latch adapted to releasably engage the rear 
end strut so as to lock the seat against rearward movement 
relative to the rack. 
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5,299,819 
COMBINATION CHAINLESS DRIVING DEVICE OF 
BICYCLE 
Jiunn-Horng Leu, 208 guang-tsae lane, Jiayi city, Taiwan 
Filed Dec. 2, 1992, Ser. No. 984,365 
Int. Cl.5 B62M 1/06 


USS. Cl. 280—260 7 Claims 


1. A chainless driving device of a bicycle, comprising: 

a crank hanger housing a crank axle and having a connecting 
portion provided therein with a gear cell in communica- 
tion with said crank hanger, with said connecting portion 
fastened with a front connecting mount in which a front 
auxiliary gear fastened to a drive shaft is mounted in a 
manner that said front auxiliary gear meshes with a front 
main gear fastened to said crank axle such that the crank 
axle is in communication with a rear wheel axle via said 
drive shaft; 

a rear connecting mount fitted over a rear end of a fork tube 
and provided with a rear main gear mounted therein in a 
manner that said rear main gear meshes with a rear auxil- 
iary gear in a gear box fastened to said rear connecting 
mount, said rear auxiliary gear having a shaft portion 
provided with a one-way ratchet sleeve and with an axial 
hole receiving therein said rear wheel axle, said rear wheel 
axle including a nave, said nave including a drive frame on 
its rear surface to receive said rear auxiliary gear, said 
drive frame having a one-way ratchet fastened to said 
shaft portion of said rear auxiliary gear in a manner that 
said one-way ratchet engages said one-way ratchet sleeve; 
and 

an axle locking mount arranged in said gear box in a manner 
that said axle locking mount is mounted in a position 
perpendicular to said rear wheel axle, said axle locking 
mount having an axle receiving slot for receiving and 
locking therein an end portion of said rear wheel axle, a 
nut being secured to the end portion of the rear axle after 
the axle passes through the axle receiving slot. 


5,299,820 
BICYCLE FRONT SUSPENSION 
Mert Lawwill, 148 Rockhill Dr., Tiburon, Calif. 94929 
Filed Sep. 19, 1991, Ser. No. 762,600 
Int. Cl.5 B62K 3/00 
US. Cl. 280—277 
1. A front suspension for a bicycle having 
a front wheel with a hub, 
hub plate means wherein the hub of the front wheel is rotat- 
ably affixed to the hub plate at a wheel connecting point, 
the hub plate means additionally having upper and lower 
connecting points B1, 
a fork rotatably connected to a bicycle frame, 
lower swing arm means having forward and rearward ends 
thereof, the forward ends thereof having a first connect- 
ing means and the rearward ends thereof having a second 
connecting means, the first connecting means being pivot- 
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ably connected to the lower connecting points on the hub 
plate and the second connecting means being pivotably 
connected to the front fork, 

upper swing arm means having forward and rearward ends 
thereof, and shorter than the lower swing arm means, the 
forward ends thereof being pivotably connected to the 
upper connecting points on the hub plate means and the 


rearward ends thereof being pivotably connected to the 
front fork above the lower swing arm means, 

shock absorber means fixedly supported at an upper end 
thereof, and 

stabilizer tube means having upper and lower ends and 
pivotably connected to the hub plate means at the lower 
end and a lower end of the shock absorber means at the 
upper end. 


5,299,821 
COMPOUND STEERING MECHANISM WITH FRONT 
MOUNTED IMPLEMENT ATTACHMENT APPARATUS 
Joseph C. Hurlburt, Lancaster, Pa., assignor to Ford New Hol- 
land, Inc., New Holland, Pa. 
Filed May 17, 1993, Ser. No. 61,542 
Int. Cl.5 B60D 3/00 


U.S. Cl. 280—503 9 Claims 


1. In a tractor having a chassis; a transverse front axle con- 
nected by a pivot assembly to a forward portion of said chassis 
and having pivotally mounted thereon a pair of laterally 
spaced steerable wheels, said front axle being pivotally con- 
nected to said chassis for lateral movement relative thereto; 
and steering means operably connected to said steerable 
wheels and to said front axle to control the pivotal movement 
of said steerable wheels relative to said front axle and to effect 
a corresponding lateral movement of said front axle in response 
to the pivotal movement of said steerable wheels, the improve- 
ment comprising: 

an implement attachment mechanism detachably mounted to 

said front axle for lateral movement therewith relative to 
said chassis, said implement attachment mechanism being 
operable to attach an implement forwardly of said tractor 
to be pushed by said tractor when moving in a forward 
direction. 





OFFICIAL GAZETTE 


5,299,822 
PLASTIC SHELL SKI 

Bernhard Mayr, Hard, and Lamp! Heinz, Hohenems, both of 

Austria, assignors to Head Sport Aktiengeselischaft, Austria 
PCT No. PCT/AT91/00025, § 371 Date Oct. 7, 1991, § 102(e) 

Date Oct. 7, 1991, PCT Pub. No. WO91/12057, PCT Pub. 

Date Aug. 22, 1991 

PCT Filed Feb. 11, 1991, Ser. No. 768,410 
Claims priority, application Austria, Feb. 9, 1990, A295/90 
Int. Cl.5 A63C 5/14 


US. Cl. 280—610 16 Claims 
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1. A ski comprising: 

a body portion formed by at least three elongated and adja- 
cent U-shaped member including one inside U-shaped 
member and two outside U-shaped members each having 
a base portion and a pair of laterally spaced webs extend- 
ing in a height dimension away from said base portion and 
in a length dimension along the base portion in a longitudi- 
nal direction of the ski; and 
substantially planar base plate provided with laterally 
spaced connecting sections having elongated grooves 
extending in the longitudinal direction of the ski, including 
means for securing free ends of said webs within said 
grooves of said connecting sections; 

and further wherein said outside members have substantially 
constant widths over said length dimension and said inside 
member has a width which varies over said length dimen- 
sion. 


5,299,823 
SNOW BOARD BINDING AND METHOD 
John Glaser, 13404 SE. 32nd St., Believue, Wash. 98005 
Continuation-in-part of Ser. No. 10,638, Jan. 28; 1993, 
abandoned. This application Jun. 25, 1993, Ser. No. 82,883 
Int. Cl.5 A63C 9/20 
34 Claims 


1. A binding assembly adapted to hold a person’s boot in an 
operating location on a snow board or the like and to permit 
release of said boot, said binding assembly having a retaining 
position and a release position, said binding assembly having 
three operating modes, namely: 

a. a first locking operating mode where said boot is fixedly 
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held in said operating location by the binding in its retain- 

ing position; 

. a second intermediate operating mode where movement 
of said assembly from the retaining position to the release 
position is yieldingly resisted in a manner to permit move- 
ment of said boot into the operating location of the bind- 
ing assembly and into retaining engagement therewith; 

. a third release operating mode where said assembly is 
either at, or easily movable to, said release position to 
permit easy removal of said boot from said operating 
location, 

said binding assembly comprising: 

a. a base mounting means; 

b. a jaw means that is mounted to said base mounting assem- 
bly so as to be movable between a boot retaining position 
engaging said boot at said operating location and a boot 
release position spaced from said boot retaining position; 

. a locking means having a locking position where said 
locking means is in operative locking engagement be- 
tween said jaw means and said base mounting means to 
prevent movement of said jaw means from said boot re- 
taining position to said boot release position and a lock 
release position where said locking means is out of said 
operative locking engagement; 

. Spring means to urge said jaw means toward said retaining 
position; and 

. selectively operable positioning and control means opera- 
bly engaging said locking means and movable between 
first, second and third control mode positions to place said 
assembly in said first, second and third operating modes, 
respectively, as follows: 

i. in said first control mode position to place said locking 
means in said locking position to prevent movement of 
said jaw means from said boot retaining position; 

ii. in said second control mode position to place said lock- 
ing means in said lock release position and to permit said 
spring means to urge said jaw means to said boot retain- 
ing position; 

iii. in said third control mode position to limit the effect of 
the spring means to either move said jaw means to the 
boot release position or to at least partly limit effect of 
said spring means so that said jaw means can, with less 
resisting force from said spring means, move to said 
boot release position. 


5,299,824 
WHEEL CHAIR WITH ROTATABLE TRAY 

Richard D. Roberts, 545 Whitman Blvd., Elyria, Ohio 44035, 

and Matthew J. Murphy, 3766 Lynne Dr., Sheffield Lake, 

Ohio 44054 

Filed Oct. 21, 1992, Ser. No. 964,100 
Int. Cl.5 B60R 9/00 

U.S. Cl. 280—304.1 


1. In a wheel chair construction of the type which is pro- 
vided with a frame construction for attaching front and rear 
wheel members, generally vertical rear and generally hori- 
zonal bottom seat members, arm supports having generally 
horizontal top surfaces and rear push means, the improvement 
which comprises: 
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a. a pivotal tray means, said tray means having a planar 
surface; 

b. rotatable means for holding said pivotal tray means and 
for rotating said pivotal tray means from a first position in 
which said planar surface is generally horizontal and 
generally parallel to said top surfaces of said arm supports 
to a second position in which said planar surface is gener- 
ally vertical and generally parallel to and behind said rear 
seat member. 


5,299,825 
COLLAPSIBLE STROLLER 
Clark D. Smith, 7154 Pershing, St. Louis, Mo. 63130 
Filed Sep. 2, 1992, Ser. No. 939,114 
Int. Cl.5 B62B 7/06 
US. Cl. 280—644 16 Claims 


1. A collapsible stroller comprising: 

a central frame having a front portion, and a rear portion; 

rear wheels mounted for rotation on the central frame; p1 a 
forward frame member hingedly connected to the central 
frame for swinging movement between a use position in 
which the forward frame member extends forwardly of 
said front portion of the central frame and a stowed posi- 
tion in which the forward frame member is superposed 
with and substantially flat on the central frame; 

a front wheel mounted for rotation on the forward frame 
member; 

a rearward frame member hingedly connected to the central 
frame for swinging movement between a use position in 
which the rearward frame member extends upwardly and 
rearwardly from said rear portion of the central frame and 
a stowed position in which the rearward frame member is 
superposed with and is substantially flat on the central 
frame; 

the stroller being selectively configurable between the use 
position in which the forward frame member extends 
forwardly of the central frame and the rearward frame 
member extends upwardly and rearwardly from the cen- 
tral frame and the stowed position in which the forward 
frame member and rearward frame member are super- 
posed with the central frame; 

the central frame having peripheral edges, and the forward 
frame member and the rearward frame member being 
constructed and arranged relative to the central frame 
such that in the stowed position the forward frame mem- 
ber and the rearward frame member are disposed substan- 
tially within the peripheral edges of the central frame; 

the forward frame member being connected to the front 
portion of the central frame for swinging rearwardly and 
downwardly from its use position to its stowed position 
under the central frame and the rearward frame member is 
connected to the rear portion of the central frame for 
swinging forwardly and downwardly from its use position 
to its stowed position over the central frame, the front 
wheel projecting above and below the central frame when 
the forward frame member is in the stowed position; 

the rear portion of the central frame being pivotally 
mounted to the front portion of the central frame for 
swinging motion between the use position in which the 


rear portion extends generally upwardly from the front 
portion and lies generally in a plane oblique to a plane 
including the front portion, and the stowed position in 
which the rear portion is substantially coplanar with the 
front portion. 


5,299,826 
MULTI-FUNCTION CART 


Henry C. Flowers, 19032 W. Davison, Detroit, Mich. 48223 
Division of Ser. No. 854,228, Mar. 20, 1992, Pat. No. 5,186,479. 


This application Nov. 4, 1992, Ser. No. 971,893 
Int. Cl. B62B 3/02 


1. A cart comprising a cart body, said cart body comprising: 

a substantially planar bed having a front end, a rear end, a 
left end, a right end, an upper side and an underside, said 
front, rear, left and right ends defining a perimeter of said 
bed, said bed being divided longitudinally from said front 
end to said rear end into a first bed member and a second 
bed member, said second bed member being in planar 
alignment with said first bed member; 

bed extension member means located at said underside of 
said bed and connected with said first and second bed 
members for holding said first bed member in parallel 
alignment with said second bed member while simulta- 
neously guiding said first and second bed members be- 
tween a first mutual position in which said first and second 
bed members are mutually adjacent and a second mutual 
position in which said first and second bed members are 
separated a predetermined distance; 

a rail connected with said bed, said rail running along said 
perimeter at said upper side of said bed; 

a first set of wheels located on said underside of said bed and 
connected with said first bed member at a position sub- 
stantially adjacent said right end; 

a second set of wheels located on said underside of said bed 
and connected with said second bed member at a position 
substantially adjacent said left end; 

handle means connected with said front end of said bed for 
providing a hand hold for a user to move the cart, said 
handle means comprises a first handle connected with said 
first bed member, a second handle connected with said 
second bed member, and reinforcement member means 
connected with said first and second handles, said rein- 
forcement member means comprising first and second 
telescoping members attached to said first and second 
handles respectively and being extensible so as to accom- 
modate said mutual movement of said first and second bed 
members; and 

a bed insert structured for being placed between said first 
and second bed members when said first and second bed 
members are separated said predetermined distance, said 
bed insert having a front end and a rear end, said bed insert 
having a bed rail along said front and rear ends thereof, 
and said bed insert being restable upon said bed extension 
member means so that an upper side of said bed insert is in 
planar alignment with said upper side of said bed and so 
that said bed rail of said bed insert aligns with said rail of 
said bed. 
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5,299,827 
AIR BAG SYSTEM WITH A JOINING STRUCTURE 
BETWEEN A CASING AND A DOOR 
Tadahiro Igawa, Shiga, Japan, assignor to Takata Corporation, 
Tokyo, Japan 
Filed Jan. 15, 1993, Ser. No. 5,052 
Claims priority, application Japan, Jan, 31, 1992, 4-16358 
Int. Cl.5 B6OR 2]/16 


US. Cl. 280—732 9 Claims 


1. An air bag system having a jointing structure between a 

casing and a door comprising: 

a casing having an opening at a front face thereof opened 
toward a cabin of a vehicle; 

a door covering said opening and having opposed sides, one 
side being connected with said casing near said opening so 
that the other side of said door can turn out in an opening 
direction; 

a breakable joint for jointing the other side of said door to 
said casing and capable of being broken to disconnect said 
casing and said door; and 

a projection formed on a back of said door near said break- 
able joint, said projection being located closer to a center 
of the back of said door than said breakable joint and 
having a smooth outer face, said projection projecting 
higher than a portion at which said breakable joint is 
broken when an air bag is extended. 


5,299,828 
AIR BAG INFLATOR HAVING CIRCUMFERENTIALLY 
DISPOSED AUTO IGNITION MATERIAL 
Hideo Nakajima, and Akira Kokeguchi, both of Shiga, Japan, 
assignors to Takata Corporation, Tokyo, Japan 
Filed Dec. 7, 1992, Ser. No. 986,619 
Claims priority, application Japan, Jan. 10, 1992, 4-003072 
Int. Cl.5 B6OR 21/26 


US. Cl. 280—741 5 Claims 
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1. An inflator of an air bag device comprising: 

a cylindrical vessel having an inner surface and gas releasing 
openings disposed in said inner surface about the circum- 
ference thereof, 

a gas generating agent disposed in said vessel for inflating an 
air bag, 

a boosting agent for starting a gas generating reaction of said 
gas generating agent, said boosting agent being located in 
a middle of said gas generating agent, 

an igniting agent having a pyrolytic temperature lower than 
that of said boosting agent, said igniting agent being dis- 
posed outside the gas generating agent and distributed 
over almost the entire inner surface of the cylindrical 
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vessel so that the igniting agent reacts first when the vessel 
is heated, and 

means for igniting said boosting agent actuated only when 
said air bag is to be inflated for protecting a user. 


5,299,829 
PNEUMATIC SYSTEM FOR THE AUTOMATIC 

OPERATION OF SEMI-TRAILER LANDING GEAR 
Bernard A. Rivers, Jr.; Darrell D. Amidon, both of 20891 Sail- 

maker Cir., Huntington Beach, Calif. 92648; Bernard A. Riv- 

ers, III, 8741 B. Hoffman St., Buena Park, Calif. 90620, and 

Donald P. Rivers, 79 Ocean Ave. Extension, York Beach, Me. 

03910 

Filed Oct. 9, 1992, Ser. No. 958,685 
Int. Cl.5 B60S 9//0 


USS. Cl, 280—766.1 2 Claims 


1. A device for the automatic raising and lowering of a 
tractor-trailer’s landing gear on a trailer having a brake line, 
said landing gear having a gear reduction box assembly 
mounted to a shaft driving landing legs alternately upwards or 
downwards, such gear reduction box assembly having an 
outboard crank shaft for the rotation of the gears thereof and 
an inboard shaft extension of said crank shaft which outboard 
shaft in a manually maneuverable outward mode position 
engages a high gear and in a manually maneuverable inward 
mode position engages a low gear within said gear reduction 
box assembly for the raising and lowering of said landing legs 
of the trailer to support, raise or lower loaded or unloaded 
trailers, comprising: 

a pneumatic gear vane-type motor providing smooth, non- 
pulsating rotary motion, said motor having an output shaft 
having an end, said motor having first and second air 
inlets, each allowing air to drive said pneumatic gear 
motor in opposite directions, said motor mounted on the 
inboard side of said gear reduction box assembly; 

a coupling member coupling said output shaft of said pneu- 
matic gear motor to said inboard shaft; 

means within said coupling to allow for an axial sliding 
movement of said inboard shaft during a shifting between 
high gear and low gear of said gear reduction assembly; 

said gear motor output shaft being square and having an end; 

a receipt member with a square aperture defined therein, 
said gear motor output shaft being slideably engaged in 
said square aperture; 

a housing having a first end and a second end, said second 
end having an aperture defined therein, said first end of 
said housing having said receipt member affixed thereto 
allowing said housing and receipt member to laterally 
slide on said gear motor output shaft, said aperture at said 
second end of said housing receiving said inboard shaft; 

means to affix said inboard shaft to said housing; 
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a plate disposed within said housing at the end of said gear 
motor output shaft; and 

a spring member disposed in said housing between said 
inboard shaft and said plate to urge said inboard shaft 
outward to engage said outward mode position of gearing 
modes of said gear reduction box assembly such that when 
said manually maneuverable outboard shaft is manually 
maneuvered to said inward mode, said inboard shaft 
moves toward said motor, compressing said spring mem- 
ber and moving said housing and receipt member toward 
said motor while said gear motor output shaft slides later- 
ally within said receipt member while still engaging said 
housing to rotate said inboard shaft to raise or lower said 
landing gear in a selected one of said high gear or low gear 
mode positions 

a knob member connected to said outboard shaft for a man- 
ual inward and outward axial movement as desired of the 
outboard shaft of said gear reduction box assembly; 

a landing gear activation valve disposed on said brake line of 
said trailer adapted to direct air from said brake line; 

a landing gear control valve adapted to receive air directed 
from said landing gear activation valve, said landing gear 
control valve having a first and second output alternately 
directable; 

a first air line interconnected from the first output of said 
landing gear control valve to said first air inlet of said 
pneumatic gear motor; 

a second air line attached from said second output of said 
landing gear control valve to said second air inlet on said 
pneumatic gear motor, said pneumatic gear motor driv- 
able in a first direction by air coming from said first air line 
and in the opposite direction by air coming in said second 
air line; 

means to control said landing gear control valve’s selection 
of said first and second air output; and 

means to control said landing gear activation valve to direct 
air when desired from said brake line to said landing gear 
control valve. 


5,299,830 
SAFETY BELT PRE-TENSION ASSEMBLY 
Harry Hanna, Armagh, and William E. Heaney, Bangor, both of 
Ireland, assignors to European Components Corporation, 
Wilmington, Del. 
Filed Mar. 25, 1992, Ser. No. 857,382 
Claims priority, application United Kingdom, Mar. 26, 1991, 
9106450 
Int. Cl.5 B6OR 22/46 
6 Claims 





1. In a safety belt assembly comprising a buckle, a belt 
wound on a retractable reel and a tongue connected to said belt 
and engageable with said buckle, a safety belt pre-tension 
assembly comprising a locking mechanism support, a safety 
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belt buckle mounted on said support for axial displacement 
relative to said support, a housing, a winding reel rotatable in 
said housing, a helical power spring associated with said reel to 
cause rotation of said winding reel, a flexible element having 
one end connected to said winding reel, so that said flexible 
element will be wound thereon upon operation of said power 
spring, the other end of said flexible element being connected 
to said buckle, to move said buckle axially of said support in a 
first direction, effective to tension a safety belt held by said 
buckle, actuation means to trigger actuation of said helical 
spring upon the actuation means being subjected to a decelera- 
tion greater than a predetermined value and locking means 
allowing said buckle to move in said first direction, but not in 
a direction opposite thereto, said actuation means comprising 
an annular internal ratchet, inwardly directed ratchet teeth on 
said annular ratchet and a pawl pivotally mounted on said 
housing and cooperable with said ratchet teeth to prevent 
rotation of said winding reel when said pawl is engaged with 
the ratchet teeth, a toggle mechanism to disengage said pawl 
from the ratchet teeth upon deceleration greater than said 
predetermined value, said toggle mechanism including a sens- 
ing lever pivotally mounted at a first pivot point to said hous- 
ing and a toggle link pivotally mounted at a second pivot point 
to said sensing lever and at a third pivot point to said pawl, said 
first, second and third pivot points being substantially aligned 
when said pawl is engaged with one of said ratchet teeth, 
deceleration above said predetermined value being effective to 
cause said sensing lever to pivot with respect to the winding 
reel, effective to cause said toggle link and said pawl to pivot, 
whereby the pawl is disengaged from the associated ratchet 
tooth. 


5,299,831 
DEVICE FOR REDUCING ROAD SPRAY FROM MOTOR 
VEHICLE WHEELS 
Alfred Schmidt, Dorf 35, D-8130 Bernau, Fed. Rep. of Germany 
PCT No. PCT/EP91/00461, § 371 Date Jan. 11, 1992, § 102(e) 
Date Jan. 11, 1992, PCT Pub. No. WO91/13792, PCT Pub. 
Date Sep. 19, 1991 
PCT Filed Mar. 12, 1991, Ser. No. 773,638 
Claims priority, application Fed. Rep. of Germany, Dec. 3, 
1990, 4007771 
Int. Cl.5 B62D 25/16 


US. Cl. 280—851 6 Claims 














1. An apparatus for suppression of spray-mist escaping from 
the wheel area of vehicles having laterally spaced wheels 
comprising an exhaust suction apparatus located on each side 
of the vehicle, each suction apparatus including a fender sur- 
rounding a respective one of the laterally spaced wheels, said 
fender having a circumferential upper portion and a suction 
hood formed on an inner portion of the fender, an inner wall 
located within said fender and laterally spaced from said suc- 
tion hood, said inner wall having a plurality of suction intake 
openings extending therethrough, a suction tube connected at 
one end to an outlet formed in said suction hood and connected 
at an opposite end to an exhaust conduit, said exhaust conduit 
having an exhaust outlet located at a rear end of the vehicle, 
and means for creating a suction force in said suction tube for 
directing spray-mist from the fender to the exhaust outlet. 
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5,299,832 
REAR FENDER SUPPORT FOR MOTORCYCLE 


Ted L. Price, Sr., Columbia, S.C., assignor to Ted L. Price and 


Mike Garvey 
Filed Sep. 24, 1991, Ser. No. 764,895 
Int. Cl.5 B62D 25/18 


1. An article for supporting a rear fender of a motorcycle, 
said rear fender having a contour and said motorcycle having 
a rigid frame, said article comprising: 

a clamp having a first portion and a second portion; 

a curved member attached to and extending from said first 
portion of said clamp, said curved member formed to 
follow said contour of said rear fender; 

first means for attaching said first portion to said second 
portion with said rigid frame therebetween; and 

second means for attaching said curved member to said 
fender so that said article, with said rigid frame between 
said first and said second portions, supports said fender. 


5,299,833 
PAPER SHEETS WITH PRESSURE SENSITIVE 
ADHESIVE FORMING AN EASEL PAD 
Richard F. Madole, Jr., Stillwater, Okla., assignor to Moore 
Business Forms, Inc., Grand Island, N.Y. 
Filed Apr. 26, 1993, Ser. No. 51,872 
Int. Cl.5 B42D 1/00 


USS. Cl, 281—2 14 Claims 


1. A pad comprising: 

a plurality of discrete paper sheets in registration with and 
overlying one another; 

means along registering margins of said sheets for securing 
said sheets to one another to form a generally rectilinear 
pad containing said sheets; 

a first separation line extending generally parallel to and 
inwardly of the registering margins of said sheets; 
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a second separation line extending generally parallel to said 
first separation line and spaced inwardly therefrom; and 
repositional adhesive disposed on a face portion of each 
sheet between said separation lines whereby each said 
sheet may be removed from the pad along said first separa- 
tion line, adhesively secured to a surface and subsequently 
removed from the surface along the second separation 

line. 


5,299,834 
COUPON CARD SYSTEM 
Spensar Kraige, 2686 Johnson Dr., Suite B, Ventura, Calif. 
93003 
Filed May 1, 1992, Ser. No. 877,101 
Int. Cl.5 B42D 15/00 


US. Cl. 283—51 10 Claims 


1. A collection of coupons physically grouped or ease of use 
and transport on a durable, compact, credit-card sized card 
comprising: 

a support layer comprising a central thickening layer, said 

support layer having top and bottom surfaces; 

a reinforcing layer comprising a plastic material attached to 

the bottom surface of said support layer; 

a top layer comprising an array of adjacent coupons; 

means for adhesively attaching the top layer to the top 

surface of the support layer so that the coupons can be 
individually removed from said card and subsequently 
readhered to another object. 


5,299,835 
BUSINESS CARD NOTE PAPER 
William H. Sonnenberg, 1801 S. Federal Hwy. #215, Delray 
Beach, Fla. 33483-3333 
Continuation-in-part of Ser. No. 762,336, Sep. 19, 1991, 
abandoned. This application Feb. 19, 1993, Ser. No. 20,827 
Int. Cl.5 B42D 15/00 


U.S. Cl. 253—56 11 Claims 





1. A promotional note page comprising: 
a rectangular sheet having a first page edge essentially 
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equivalent in length to the length of a conventional busi- 
ness card, and having two opposing side edges intersect- 
ing said first edge, 

separation means parallel to said first edge and extending 
from one said side edge to the other said side edge, 
thereby dividing said rectangular sheet into a first page 
portion and a second page portion, 

said separation means being spaced from said first edge a 
distance essentially equivalent to the width of a conven- 
tional business card, 

said first page portion having a writing space comprising at 
least half of the area of one side of said sheet and providing 
space for writing notes, 

said second page portion defining a business card. 


5,299,836 
FLOOR WASTE FITTING SUPPORT 
Robert J. Woods, 28 Hawdon Close, Camden, New South Wales, 
2570, Australia 
PCT No. PCT/AU91/00070, § 371 Date Nov. 14, 1991, § 102(e) 
Date Nov. 14, 1991, PCT Pub. No. WO91/14838, PCT Pub. 
Date Oct. 3, 1991 
PCT Filed Mar. 1, 1991, Ser. No. 773,624 
Claims priority, application Australia, Mar. 
PK5135; Jun. 19, 1990, PK0682 
Int. Cl.5 EO3C 1/12; F16L 5/02 
U.S. Cl. 285—42 


21, 1990, 


5 Claims 


1. A waste water fitting support assembly for allowing seep- 
age water entering said support externally of a waste water 
fitting mounted in said support to merge with waste water 
passing through the waste water fitting, said waste water fit- 
ting support comprising: 

a support member having a body, an imperforate body wall 
circumscribing a stepped bore extending through said 
body, an outlet end for said stepped bore, an inlet end for 
said stepped bore with a continuous flange extending 
radially outwardly from said inlet end, a first bore portion 
extending into the bore from said inlet end for receiving 
seepage water from said continuous flange for defining an 
outer surface of an annular seepage water receiving zone, 
an inner surface of which is defined by a waste water 
fitting when mounted in said support member, a second 
bore portion extending into said bore from said outlet end, 
a transition bore portion separating the first bore portion 
and the second bore portion and including water leakage 
paths; 

means for positioning including means for axially positioning 
and means for centrally positioning a waste water fitting 
in a support bore; 

a bore size reducing shoulder in said transition bore portion 
adjacent the second bore portion and facing said inlet end; 

abutment means adjacent said reducing shoulder at an eleva- 
tion above said shoulder and facing said inlet end to axi- 
ally position a waste water fitting in said support member 
by limiting the penetration of the waste water fitting into 
said bore for maintaining a discharge end of the waste 
water fitting clear of said shoulder, said means for cen- 
trally positioning the waste water fitting in said stepped 
bore of said support member extending away from said 
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abutment means towards said inlet end of said bore being 
for axial sliding frictional engagement by a waste water 
fitting, said seepage water leakage paths extending 
through said abutment means for connecting said first 
bore portion to said bore downstream of said shoulder; 
a fall and cap member having an elongated body, an axial 
opening through the elongated body with two ends, one 
end of said axial opening being dimensioned for receiving 
said support member, a positioning flange extending radi- 
ally outwardly from said one end of said axial opening, an 
annular depression in said positioning flange extending 
outwardly from said one end of the axial opening wherein 
said continuous flange of said support member is housed. 


5,299,837 

DEVICE FOR ARTICULATELY INTERCONNECTING 

MEMBERS OF AN EXHAUST LINE, IN PARTICULAR OF 
AN AUTOMOBILE VEHICLE 

Jean Lagier, Arcey, France, assignor to ECIA-Equipements et 

Composants Pour L’Industrie Automobile, Audincourt, 

France 

Filed Nov. 19, 1992, Ser. No. 978,832 
Claims priority, application France, Nov. 22, 1991, 91 14432 
Int. Cl.5 F16L 55/02 


US. Cl. 285—49 13 Claims 








1. Device for articulately interconnecting members of an 
exhaust line, in particular of an automobile vehicle, said device 
comprising: at least one axially extending flexible conduit 
element interposed between said members of said line for 
interconnecting said members; fastening elements, fixed to 
opposite ends of said at least one flexible conduit element, for 
fastening together said members; and means for damping rela- 
tive displacement of said ends of said at least one flexible con- 
duit element and therefore of said members of said line; said 
damping means being evenly arranged about said at least one 
flexible conduit element and interposed between said fastening 
elements, each of said damping means comprising at least one 
deformable coil of metallic cable for damping relative displace- 
ments of said fastening elements and for avoiding the transmis- 
sion of vibrations along the exhaust line, said coil being fixed to 
said fastening elements. 


5,299,838 
PIPE CONNECTION WITH CLIP ASSEMBLY HAVING 
PIVOTING PLATES 
Ming-Tung Yang, No. 4-3, Lane 97, Lung Chuan St., Panchiao, 
Taipei Hsien, Taiwan 
Filed Jun. 25, 1992, Ser. No. 903,747 
Int. Cl.5 F16L 21/08 
U.S. Cl. 285—88 
1. A pipe connection comprising: 
a connection slot located at an open end of a first pipe, said 
connection slot including an internally threaded portion 


4 Claims 
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adjacent said open end and a ring-shaped groove formed wherein at least one respective integral, flexible, circular seal- 


therein at a position remote from said open end; 

a gasket positioned within said ring-shaped groove; 

a sleeve defined by a hollow cylinder having axially spaced 
first and second ends, said sleeve including an externally 
threaded portion adjacent said first end and a bulging ring 
extending axially from said second end, said sleeve further 
including an internal groove and a plurality of axially 
spaced, one-way teeth formed between said first and sec- 
ond ends, said sleeve being adapted to be received within 
said connection slot with the externally threaded portion 
of said sleeve threadably engaging the internally threaded 
portion of said connection slot and said bulging ring ex- 
tending into said ring-shaped groove; 

a conically shaped stopper ring positioned within the inter- 
nal groove of said sleeve, said conically shaped stopper 
ring increasing in size toward the second end of said 
sleeve; 





aclip assembly including a short pipe member sized to match 
the internal diameter of said sleeve, said clip assembly 
having one end thereof formed with a radially extending 
flange ring and a second end thereof formed with a plural- 


ity of stretching clips that are adapted to deflect upon 
engagement with said sleeve and to engage said conically 
shaped stopper ring when said clip assembly is positioned 
within said sleeve, said clip assembly further including 
circumferentially spaced anti-skiing plates, each of said 
anti-skiing plates being pivotally mounted to said short 
pipe member intermediate a first end of the anti-skiing 
plate which is adapted to engage at least one of said plural- 
ity of axially spaced, one-way teeth and a second end 
thereof; and 

a sealing ring positioned within said clip assembly at said 
stretching clips, said sealing ring being adapted to engage, 
along with the second end of each of said anti-skiing 
plates, a second pipe that is to be connected to said first 
pipe by being inserted into said short pipe member. 


5,299,839 
CONNECTION AND/OR T-JOINT FOR FLEXIBLE 
TUBES 
Cesare Mogavero, Cirie’ , Italy, assignor to Saiag Industria 
S.p.A., Cirie, Italy 
Filed Feb. 26, 1993, Ser. No. 23,621 
Claims priority, application Italy, Apr. 7, 1992, T092A000319 
The portion of the term of this patent subsequent to Jun. 30, 
2009, has been disclaimed. 
Int. Cl.5 F16L 17/02 
4 Claims 
1. A connection for flexible tubes, comprising: 
a rigid tubular insert with at least two ends, 
at least two flexible tubes, the ends of which are force-fitted 
onto the ends of the tubular insert, and 
a cover of plastic material moulded over the tubular insert 
and over the ends of the tubes which are fitted onto the 
insert, 
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ing lip projects from the internal surface of the end of each 
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of the insert. 


5,299,840 
IN-LINE PRESSURE BALANCED UNIVERSAL 
EXPANSION JOINT 


Donald R. Heye, San Diego, Calif., assignor to Hyspan Preci- 


sion Products, Inc., Chula Vista, Calif. 
Filed May 20, 1993, Ser. No. 65,542 
Int. Cl.5 F1I6L 35/00 
6 Claims 


1. An expansion joint for a piping system, comprising: 

a central bellows having opposite first and second ends; 

a first end bellows connected in line with the central bellows 
at the first end of the central bellows; 

a second end bellows connected in line with the central 
bellows at the second end of the central bellows; 

each end bellows having an outer end adapted for connec- 
tion to a section of piping in the piping system; 

a first gimbal assembly pivotally linking the outer end of the 
first end bellows to the second end of the central bellows; 

a second gimbal assembly pivotally linking the outer end of 
the second end bellows to the first end of the central 
bellows; and 

each gimbal assembly comprising a gimbal ring surrounding 
the respective first and second end bellows, a first linkage 
means pivotally linking the gimbal ring to the outer end of 
the respective first and second end bellows, and a second 
linkage means pivotally linking the gimbal ring to the 
respective second and first end of the central bellows, the 
first and second linkage means having pivot axes perpen- 
dicular to each other. 
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5,299,841 
SAFETY FLOW RESTRICTOR FOR EXPANSION JOINTS 
David A. Schaefer, Grand Island, N.Y., assignor to Adsco Manu- 
facturing Corp., Buffalo, N.Y. 
Filed Feb. 8, 1993, Ser. No. 18,855 
Int. Cl.5 F16L 27/02 


having a narrow slot having sides parallel to each other 
and equidistant from said fourth axis, transversing said 
third axis and extending along said fourth axis from the 
outer surface on one side and intersecting said annular 
opening of said second plate; 

c) said first end plate and second end plate each having a 
plurality of matching annular bores extending there- 
through, parallel to and located radially from said first 
axis, with the annular bores in said first end plate having a 
smooth bore and the matching bores in the second end 

N . WS plate being threaded to hold and contain a plurality of 

N N= ; standard threaded bolts connecting and evenly axially 

drawing together said first end plate and second end plate 

during the use of said torque free clamping device; 
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1. In an expansion joint for coupling two conduits in a man- 
ner accommodating relative axial movement between said 
conduits and including a housing having a longitudinal axis for 
receiving the ends of said conduits wherein at least one of said 
conduits has an end movable within said housing said flexible 
coupling means in said housing connected to relative axial 
movement between said conduits and for providing a fluid seal 
between the interiors of the conduits and the end of said expan- 
sion joint which receives the end of said one conduit: 

flow restrictor means operatively associated with said hous- 

ing and said with one conduit for restricting fluid flow out 
the end of said expansion joint which receives the end of 
said one conduit in the event that said flexible coupling 
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d) two fluid line termination adapters, having matching, 


means fails to maintain the fluid seal between the interiors 
of the conduits and said end of said expansion joint, said 
flow restrictor means comprising a member surrounding 
said one conduit in closely-fitting axially movable relation; 
and retainer means for holding said member against axial 
movement relative to said housing; so that said member 
and said retainer means co-operate to provide a greatly 
restricted passage for flow of any fluid tending to escape 
out the end of said expansion joint, said retainer means 
defining a peripheral region radially outwardly of said 
member to allow movement of said one conduit relative to 
the other conduit in a radial direction toward and away 


from said housing and to allowing canting movement of 


said one conduit about the longitudinal axis of said hous- 
ing. 


5,299,842 
FLUID LINE CLAMP 


Ernest E. Marks; Willard L. Hofer, and Nathan P. Lee, all of 


Boise, Id., assignors to Micron Technology, Inc., Boise, Id. 
Filed Jul. 24, 1992, Ser. No. 919,465 


concentric annular openings extending therethrough, 
each with a radially outwardly extending flange integral 
thereto, which circumscribes one end and is concentric 
with the longitudinal axes of said adapters, which, on their 
respective opposing ends, are each fixedly and fluidly 
attachable to a termination point of a fluid transmission 
line being connected to another fluid line; and 

e) said line termination adapter flanges having on the end 
surfaces which proximately face each other on a common 
longitudinal axis when the line termination points are to be 
joined, suitable sealing surfaces opposing each other, 
which seal against opposing sides of a suitable removable 
gasket to sealably and fluidly connect said fluid lines. 


5,299,843 
ANTI-TWIST COUPLING ASSEMBLY 


Jeffrey L. Weigl, Northfield Center, and Gerald A. Babuder, 


Mentor, both of Ohio, assignors to Cajon Company, Macedo- 
nia, Ohio 
Continuation of Ser. No. 468,691, Jan. 23, 1990, Pat. No. 


5,066,051. This application Jun. 27, 1991, Ser. No. 721,933 


Int. Cl.5 F16L 19/02 Int. Cl. FI6L 35/00 


U.S. Cl. 285—325 3 Claims 

1. A removable, torque free, clamping device to firmly join 
fluid transmission lines at their respective termination points, 
said device comprising: 


USS. Cl. 285—328 


a) a first one piece end plate having a defined surface bound 
and a first axis and a second bisecting axis normal thereto, 
with a larger annular opening and a proximate and succes- 
sive smaller annular opening concentric with and extend- 
ing along said first axis and with a narrow slot having sides 
parallel to each other and equidistant from said second 
axis, traversing said first axis and extending along said 
second axis from the outer surface on one side of said plate 
and intersecting the two concentric and successive annu- 
lar openings; 

b) a second one piece end plate having a defined surface 
boundary having a third axis and a fourth bisecting axis 
normal thereto, with an annular opening concentric with 
and extending along said third axis, said second plate 


LI 
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1. A tube coupling comprising: 

first and second coupling components respectively having 
first and second radially extending flanges and flow pas- 
sages terminating in openings formed in transversely ex- 
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tending end faces, the end faces being provided with 
sealing means in axial alignment therewith; 

said first and second coupling components being positioned 
with said end faces in aligned face-to-face relationship; 

first and second nut members associated respectively with 
said first and second coupling components and cooperat- 
ing to define a chamber about the end faces of said first 
and second coupling components, said first and second nut 
members being joined by threaded portions arranged such 
that rotation of said first nut member in a first direction 
relative to said second nut member produces movement of 
said first nut member axially toward said second nut mem- 
ber; and, 

an anti-twist member located between said first nut member 
and said first coupling component including means for 
conducting axial forces from said first nut member to said 
first flange, said anti-twist member and said second nut 
member including axially extending portions including 
means for preventing relative rotation therebetween dur- 
ing rotation of said first nut member in said first direction. 


5,299,844 
SEALED LATCH ASSEMBLY 
Stephen J. Gleason, Charles City, Iowa, assignor to Tri/Mark 
Corporation, New Hampton, Iowa 
Filed Oct. 30, 1992, Ser. No. 969,440 
Int. Cl.5 EO5C 3/02 
US. Cl. 292—240 


1. A latch assembly for releasably holding a strike element, 
said latch assembly comprising: 

a release lever; 

a housing having a body defining a receptacle for the release 
lever and having a wall bounding the receptacle, 

there being an opening in the wall; 

means for mounting the release lever to the housing for 
movement relative to the housing between a) a normal 
position and b) a release position; 

latch means on the housing for cooperating with a strike 
element and movable selectively relative to the housing 
between a) a latched position wherein the latch means will 
hold a strike element and b) an unlatched position wherein 
a strike element held by the latch means with the latch 
means in its locked position can be released from the latch 
means; 

means operatively connecting between the release lever and 
the latch means for moving the latch means from its 
latched position into its unlatched position as an incident 
of the release lever moving from its normal position into 
its release position, 

said connecting means including a leg extending through the 
opening in the body wall, 

said leg being defined at least in part from a flat material 
having a first thickness, 
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said leg having an associated shoulder including at least first 
and second parts projecting oppositely away from the leg, 

said opening having a width that is only slightly wider than 
the first thickness and a length sufficient to accommodate 
movement of the leg as the release lever moves between 
its normal and release positions; and 

means for at least partially sealing the opening to avoid the 
passage of foreign matter through the body opening, 

said sealing means having at least a portion that is located 
between each of the first and second parts of the shoulder 
and the body with the release lever in at least one of its 
normal and release positions. 


5,299,845 
AUTOMATICALLY-ACTUATED CARGO-HOOK DEVICE 
AND MANUAL GUIDANCE SYSTEM FOR SUSPENDED 

LOADS 
Edwin Z. Gabriel, 91 Mt. Tabor Way, Ocean Grove, N.J. 07756 

Filed Jul. 27, 1992, Ser. No. 919,881 
Int. Cl.5 B66C 1/38 


US. Cl, 294—2 13 Claims 


1. A tongs-like cargo-hook device for quickly scooping up 
and releasing suspended cargo automatically from a platform 
having a rigid surface, comprising a tongs-like part for use with 
a hoisting mechanism, said tongs-like part having two elon- 
gated members, two hubs and a pivot pin for pivoting each of 
said elongated members approximately midway, and having an 
inner surface said hoisting mechanism having hoist cables and 
a steel load cable, each hoist cable being adapted for attach- 
ment to said tongs-like part, said elongated members having 
two upper portions each having an inner surface and two 
lower portions, each of said upper portions having weight on 
top to assist in forcing the separation of said portions upon 
touchdown of said cargo upon said platform; said lower por- 
tions, including main jaws, having complementary-shaped, 
beveled jaw-ends which close against each other, end-to-end, 
to form a smooth continuous contour when supporting said 
cargo, because of the tension on said hoist cables; each of said 
upper portions having an inside surface with a bar fastened 
horizontally to each said inner surface, each bar having a 
hammerhead at one end, and each said hammerhead extending 
inward toward the other, said hammerheads when abutting 
sharing the structural stresses imposed on said complementary- 
shaped ends when supporting said cargo; wherein the improve- 
ment comprises the addition of a bar magnet of predetermined 
strength, attached vertically to the underside of a first of said 
hubs, whereby when said jaws are completely separated from 
each other, such as at touchdown, said magnet’s lower end, 
when said jaws straddle said load cable, attracting and making 
contact with said load cable and holding onto said load cable 
until said jaws close upon liftoff of said device, thus said jaws 
lifting up said load cable prior to said jaws closing making the 
task of scooping up a cable much easier. 
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5,299,846 
GOLF CLUB BALL EXTRACTORS 
Robert M. Rush, 1559 Breese St., NE., Palm Bay, Fla, 32905 
Continuation of Ser. No. 878,929, May 6, 1992, abandoned. This 
application Jun. 1, 1993, Ser. No. 69,190 
Int. Ci.5 A63B 47/02 


USS. Cl. 294—19.2 8 Claims 


1. A device for extracting a gold ball from holes and other 
places which is attachable to the grip-handle end of golf club 
comprising: 

a cylindrically-shaped module having side walls and an 
opening facing outwardly on the top end for receiving a 
gold ball, said opening having a diameter slightly less than 
that of the ball and having a continuous bevel at the top of 
said side walls, said bevel being slanted outwardly and 
downwardly from said openings was inserted after the 
word to an outer diameter slightly more than a diameter 
of a golf ball, said module having an internal cavity be- 
tween the walls which is sufficiently large enough to 
completely encompass and hold a golf ball, said module 
having at least one hole through its walls so that fingers 
can be inserted to push outward on the ball to remove the 
ball from the module as desired; and 

means for attaching the module to a golf club, said means 
being situated at the bottom of said module. 


5,299,847 
GRIPPER ASSEMBLY 
John A. Blatt, 22 Stratton Pl., Grosse Pointe Shores, Mich. 
48236, and David C. Tomlin, Mt. Clemens, Mich., assignors to 
John A. Blatt, Grosse Pointe Woods, Mich. 
Continuation-in-part of Ser. No. 563,253, Aug. 6, 1990. This 
application Jan. 24, 1991, Ser. No. 645,140 
Int. Cl.5 B253 15/00 
19 Claims 


1. A gripper assembly for gripping a workpiece for use with 
a support member comprising: 
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a fluid operated actuator portion having a moveable driven 
member with a longitudinal axis; 

a workpiece gripper portion openable in response to move- 
ment of said driven member; 

removable means connectable to at least one of said actuator 
portion and said gripper portion, said removable means 
including a member having an aperture disposed there- 
through for passage of said driven member from said 
actuator portion to said gripper portion, wherein said 
member is angularly orientatable in any one of a plurality 
of positions with respect to said actuator portion and said 
gripper portion about said longitudinal axis of said driven 
member; and 

means for mounting said gripper assembly to said support 
member, said mounting means fixedly attached directly to 
said removable means and including a radially extending 
member with respect to said longitudinal axis for connect- 
ing with said support member. 


5,299,848 
TOOLING COMPRISING TONGS WITH TWO PIVOTED 
ARMS, WITH A RELEASE SYSTEM 
Jean-Noél Boyer, Luceau, France, assignor to ARO S.A., France 
Continuation of Ser. No. 585,318, Sep. 20, 1990, abandoned. This 
application Jul. 6, 1992, Ser. No. 908,722 
Claims priority, application France, Sep. 20, 1989, 89 12344 
Int. Cl.5 B66C 1/28; B25J 15/00 
USS. Cl. 294—106 


1. A tool comprising: 

tongs having two pivoted arms mounted for pivotable move- 
ment towards and away from each other, each arm bear- 
ing a pressure member at the end thereof, the two arms 
being pivotally movable between a closed position, 
whereat the two pressure members grip a workpiece 
between them and an opened position at which the two 
pressure members are separated from each other to disen- 
gage a workpiece, 

drive means for causing said arms to pivot with respect to 
one another about a common pivot axis between said 
opened and closed position, 

and a coupling means comprising a direct, non-resilient 
positive, mechanical connection operatively connecting 
the drive means and both arms for directly, positively, 
non-resiliently and mechanically moving both arms both 
in the closing direction for gripping of the workpiece and 
in the opening directions to ensure that both of the pres- 
sure members and arms are well separated for disengage- 
ment from the workpiece, 

said coupling means comprising a controllable clutch 
adapted to generate a release force, said controllable 
clutch being electrically controlled and coupled with a 
drive means which comprises a slaved electric motor 
adapted to generate a force required for the treatment of 
the part. 
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5,299,849 
COVER ASSEMBLY FOR USE ON A VEHICLE BED TO 
FORM AN ENCLOSURE 
Jeffrey W. Cook, and Lawrence D. Ignelzi, both of 341 Wright 
St., Lakewood, Colo. 80228 
Filed Sep. 4, 1992, Ser. No. 940,645 
Int. Cl.5 BOOP 3/32 


US. Cl. 296—100 22 Claims 


1. A covering assembly adapted for use with a vehicle hav- 
ing a bed defined by a longitudinally extending deck and a pair 
of opposed side walls respectively located on opposite lateral 
sides of said deck, said side walls extending upwardly from said 
deck and terminating at upper side wall edges so that said bed 
has an interior, said cover assembly operative in use to enclose 
the interior to form a protected space and comprising: 

(a) a cover formed of a flexible material and having a central 
cover portion adapted to be positioned over said bed so 
that said central cover portion extends in spaced relation 
across said deck between said side wali edges of said pair 
of opposed side walls and, said cover having a pair of 
retaining edge portions on opposite lateral sides of said 
central cover portion, each of said retaining edge portions 
adapted to extend downwardly alongside a respective one 
of said side walls exteriorly of said bed to terminate in a 
retaining edge; 

(b) a pair of tensioning rod members each extending along 
and supported by a respective one of said retaining edge 
portions; and 

(c) a fastening device associated with each said tensioning 
rod member and operative in use to interconnect the 
tensioning rod member to a respective anchor portion of 
said vehicle whereby a tensioning force may be applied to 
said tensioning rod members and thereby to the opposite 
lateral sides of said central cover portion in order to main- 
tain said cover in a taut condition when said cover is in a 
secured state on said bed. 


5,299,850 
AUTOMOBILE WITH CANVAS 

Takashi Kaneko; Tatsuo Suzuki; Yoshihisa Inoue, and Tetsuya 

Kato, all of Hamamatsu, Japan, assignors to Suzuki Motor 

Corporation and Ohta Sheet Company, both of Shizuoko, 

Japan 

Filed Aug. 27, 1992, Ser. No. 936,932 

Claims pricrity, application Japan, Aug. 28, 1991, 3-242566; 
Aug. 28, 1991, 3-242567; Aug. 28, 1991, 3-242568; Aug. 28, 1991, 
3-242569 

Int. Cl.5 B60J 7/08 

USS. Cl. 296—107 10 Claims 

1. An automobile with a removable top at an upper part 
adjacent to rear seats, the upper part being bounded by a car 
body center pillar, longitudinally extending side body portions, 
extending longitudinally from said center pillar and a rear body 
portion, comprising: 

a canvas; 

an arch-shaped front frame; 

an arch-shaped rear frame having lower end portions, said 

arch-shaped front frame and said arch-shaped rear frame 
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being link-coupled with each other on both sides of the 
automobile; 

longitudinal support and guide means connected to the 
automobile and receiving said lower end portions of said 
rear frame for sliding said lower end portions of said rear 
frame along a longitudinal direction of the automobile for 


axially rotatably supporting said lower end portions 
whereby said arch-shaped front frame, said arch-rear 
frame and said link-coupling form a canvas rib with said 
canvas attached thereto whereby pivoting said canvas rib 
to an upper position unfolds said canvas and pivoting said 
canvas rib to a lower position folds said canvas. 


5,299,851 
ADJUSTABLE CUSHION ASSEMBLY FOR A CHAIR 
Kuen-Yuan Lin, No. 4, Sec. 3, Tan-Hsing Rd., Tan-Tzu Hsiang, 
Taichung Hsien, Taiwan 
Filed May 19, 1993, Ser. No. 67,045 
Int. Cl.5 A47C 7/46 


USS, Cl. 297—284.5 5 Claims 


1. An adjustable cushion assembly for a chair, comprising: 

a cushion adapted to be placed on the chair; 

a covering enclosing said cushion therein; 

an upright flexible metal plate disposed on said covering and 
located behind said cushion, said metal plate having sev- 
eral pairs of horizontal notches formed in a periphery 
thereof, said notches of each of said pairs being aligned 
with each other and being formed in two opposite side 
portions of said metal plate; and 

an adjustment device including: 

a generally vertical flexible pull rod abutting against said 
metal plate and having an upper end portion secured to 
said metal piate, 

a bearing unit, 
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a threaded horizontal rod journalled on a lower end por- 
tion of said metal plate by means of said bearing unit, 
a movable nut engaged threadably with said horizontal 
rod, 
an inclined first connecting rod having a lower end con- 
nected pivotally to said nut, and an upper end con- 
nected pivotally to the lower end of said pull rod, and 
an inclined second connecting rod having a lower end 
mounted pivotally on said metal plate and an upper end 
mounted pivotally on a lower end of said pull rod, 
whereby, when said horizontal rod is rotated, said nut moves 
on said horizontal rod so as to increase an angle between 
said first and second connecting rods, thereby moving said 
pull rod downward, downward movement of said pull rod 
flexing said metal plate and said cushion. 


5,299,852 
STORABLE SEATING UNIT 
Kim A. Beasley, Alexandria, Va., assignor to Paralyzed Veter- 
ans of America, Washington, D.C. 

Continuation of Ser. No. 815,520, Jan. 2, 1992, Pat. No. 
5,201,567, which is a continuation of Ser. No. 579,548, Sep. 10, 
1990, Pat. No. 5,083,836. This application Apr. 9, 1993, Ser. No. 

45,230 
The portion of the term of this patent subsequent to Jan. 28, 
2009, has been disclaimed. 
Int. Cl.5 A47C 1/121 


U.S. Cl, 297—335 2 Claims 


1. A storable seating unit comprising: 

(a) an at least approximately vertical cylindrical pedestal 
member having a central axis; 

(b) a cylindrical slide that slides telescopically with respect 
to said least approximately vertical cylindrical pedestal 
member and that is capable of pivoting about said central 
axis of said at least approximately vertical cylindrical 
pedestal member back and forth between a first position 
and a second position; 

(c) a seat mounted on said cylindrical slide, said seat com- 
prising a seat back and a seat bottom that are pivotable 
relative to one another; 

(d) one of said at least approximately vertical cylindrical 
pedestal member and said cylindrical slide having a first 
upwardly facing abutment surface and a second upwardly 
facing abutment surface angularly spaced about said cen- 
tral axis from said first upwardly facing abutment surface; 
and 

(e) the other of said at least approximately vertical cylindri- 
cal pedestal member and said cylindrical slide having a 
downwardly facing abutment surface that can be brought 
into engagement with either said first upwardly facing 
abutment surface or said second upwardly facing abut- 
ment surface, depending on the angular position of said 
cylindrical slide relative to said at least approximately 
vertical cylindrical pedestal member, said downwardly 
facing abutment surface not being in contact with said 
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second upwardly facing abutment surface when it is in 

contact with said first upwardly facing abutment surface 

and vice versa, 

whereby said storable seating unit can be manipulated back 
and forth between: 

(f) a first position in which: 

(i) said the other of said at least approximately vertical 
cylindrical pedestal member and said cylindrical slide is 
supported solely by said first upwardly facing abutment 
surface and 

(ii) said seat bottom and said seat back are pivoted away 
from each other, allowing a person to sit in said storable 
seating unit, and 

(g) a second position in which: 

(i) said the other of said at least approximately vertical 
cylindrical pedestal member and said cylindrical slide is 
supported solely by said second upwardly facing abut- 
ment surface and 

(ii) said seat bottom and said seat back are juxtaposed 
against each other. 


5,299,853 
VEHICLE SEAT ASSEMBLY WITH LINEAR ACTUATOR 
Les Griswold, Ann Arbor; William H. Jones, Rochester; Marc 
D. Hewko, Canton, and Joanne H. Cole, Ann Arbor, all of 
Mich., assignors to Hoover Universal, Inc., Plymouth, Mich. 
Filed Feb. 2, 1993, Ser. No. 12,344 
Int. Cl. BOON 2/02; F16N 27/02 


USS. Cl. 297—362.12 17 Claims 
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1. An actuator for a motor vehicle seat assembly, said seat 
assembly having a base member for attachment to a motor 
vehicle, a seat member mounted to said base member for trans- 
lational movement relative to said base member and a back 
member mounted to said seat member for rotation relative to 
said seat member, said actuator holding one of said seat mem- 
ber or back member in position relative to said base member or 
said seat member respectively, said actuator comprising: 

an elongated lead screw having a pair of ends and defining 
central linear axis of said actuator, said screw being at- 
tached to one of said base member, seat member and back 
member, said screw having a threaded portion comprising 
a plurality of threads which extend in a helical fashion 
around the outside of said screw; 
spin nut having a central bore with a complementary 
threaded portion, said nut being threadably coupled to 
said screw and being axially movable along said screw in 
response to rotation of said spin nut about said axis, and 
said nut having axial end walls disposed in planes at a right 
angle to said central axis; 

a housing having two ends mounted to another of said base 
member, seat member and back member, and containing 
said spin nut therein, said housing having an end wall at 
one end with an inner face in confronting juxtaposition 
with one end wall of said nut and said housing being open 
at the other end; 

an end cap slidably disposed in said housing open end having 
an inner face in confronting juxtaposition to the other end 
wall of said spin nut to axially capture said nut between 
said inner faces, said cap further having an outer face 
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opposite said inner face, said end cap being axially slidable 
in said open end between a lock position in which said 
inner faces forcefully engage said end walls of said spin 
nut to prevent rotation of said spin nut about said central 
axis and a release position in which said inner faces do not 
engage said end wall thereby permitting said nut to rotate 
about said axis; 

bearing means within said housing to promote free rotation 
of said nut with respect to said screw; 

yieldable resilient means within said housing to urge said end 
cap to said release position and to urge said nut away from 
said inner faces whereby said nut is free to rotate; 
cam rotatably mounted to said housing having a cam 
surface engaging said outer face of said cap, said cam 
having a first position in which said cam holds said end 
cap in opposition to said yieldable resilient means in said 
lock position of said end cap and said cam having a second 
position in which said end cap is allowed to be moved to 
said release position by said yieldable resilient means; 

bias means for urging said cam to said first position whereby 
said nut is frictionally held from rotation; and 

release means for rotating said cam in opposition to said bias 
means to said second position whereby said nut is permit- 
ted to rotate about said screw. 


5,299,854 
SEAT BELT RETRACTOR LOCKING MECHANISM 
USING DEFORMABLE FORCE REDUCING PORTION 
Yoshiichi Fujimura, Shiga, and Shizutaka Matsuura, Hikone, 
both of Japan, assignors to Takata Corporation, Tokyo, Japan 
Filed Jan. 27, 1992, Ser. No. 826,048 
Claims priority, application Japan, Jan. 28, 1991, 3-008765 
Int. Cl.5 B6OR 22/28 
US. Cl, 297—472 


1. A seat belt retractor, comprising: 

a first emergency locking means for locking a reel shaft, on 
which a seat belt is to be wound up; 

a second emergency locking means for squeezing and lock- 
ing the seat belt pulled out from the reel shaft; 

said second emergency locking means including a rotating- 
squeezing member and a sliding squeezing member; 

said rotating-squeezing member including a main body; 

a fixed case having at least one mounting wall; 

one end of said main body being rotatably supported on said 
at least one mounting wall via a supporting shaft; 

said at least one mounting wall being provided with a fragile 
portion; 

said fragile portion including a portion of said at least one 
mounting wall on a side of said supporting shaft opposite 
said sliding squeezing member which is deformed or rup- 
tured to reduce squeezing force on said seat belt by said 
rotating-squeezing member when a load higher than a 
predetermined value is applied to said sliding squeezing 
member by said rotating-squeezing member. 
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APRIL 5, 1994 


5,299,855 
CHILD SEAT RESTRAINT APPARATUS 


Michael J. Zubeck, P.O. Box 1667, Pinetop, Ariz. 85935 


Filed Nov. 25, 1992, Ser. No. 981,546 
Int. Cl. A44B 11/25 
19 Claims 


1. A child restraint apparatus comprising: 

a planar seat member; 

at least one strap, having first and second ends thereof, said 
first and second ends of said at least one strap being con- 
nected to said planar seat member; and 

means for attaching a middle portion of said at least one 
strap to said planar seat member such that said at least one 
strap forms a pair of shoulder harnesses which encircle the 
back of an adult seat used during transportation. 


5,299,856 
DUMP VEHICLE WITH HYDRAULIC LOCK FOR 
MATERIAL HOLDING CONTAINER 


William R. Grosz, Richardton, N. Dak., assignor to Richardton 


Manufacturing Compan (Div. of Core), Richardton, N. Dak. 
Filed May 17, 1991, Ser. No. 702,602 
Int. Cl.5 B6OD 1/34 
14 Claims 
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4. A dump vehicle comprising: 

support means comprising a movable support member and a 
fixed guide structure for supporting and guiding said 
support member for translational movement along a prese- 
lected angle of inclination, 

a container pivotally mounted to a pivot structure on said 
support member, 

actuator means operatively connected with said container 
and being actuable to lift said container and said support 
member in translation along said preselected angle of 
inclination from an original lowered position to a substan- 
tially final predetermined raised position and subsequently 
to tilt said container at said pivot structure on said support 
member when in said predetermined raised position to a 
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preselected tilted position to permit discharge of the con- 
tents of said container, 

said support means operatively connected with said con- 
tainer for guiding said container in the translational move- 
ment along said preselected angle of inclination as it is 
raised by said actuator means from said original lowered 
position to said predetermined raised position, lock means 
comprising a lock piston and cylinder assembly being 
operatively connected with said support means and said 
container, 

said lock piston and cylinder assembly being operative in 
response to fluid pressure during lifting of said container 
to said predetermined raised position whereby said lock 
piston is moved upwardly along with said support mem- 
ber and in load bearing relationship with said support 
member and said container, 

said lock means actuable in response to tilting of said con- 
tainer towards said tilted position by said actuator means 
to lock fluid under pressure in said lock cylinder whereby 
said lock piston and said support member are locked from 
downward movement whereby said container is locked in 
said predetermined final raised position to preclude down- 
ward sliding translational movement of said container 
from said predetermined raised position during tilting and 
discharging of said container and being responsive to said 
container returning to its pretilted position while at said 
predetermined raised position to release the fluid pressure 
in said lock cylinder to unlock said lock piston and said 
support member to permit return of said container to said 
original lowered position. 


5,299,857 
REMOVABLE HYDRAULIC APPARATUS WITH 
ELECTRIC CONTROL FOR MULTIPLE POSITIONING 
HYDRAULIC CYLINDERS 
C. Christopher Zanetis, Brownsburg, Ind., assignor to Alitec 
Corporation, Brownsburg, Ind. 
Continuation of Ser. No. 781,700, Oct. 21, 1991, abandoned. 
This application Jun. 10, 1993, Ser. No. 75,340 
Int. Cl.5 EO1C 23/12; A01G 23/06 


US, Cl. 299—39 10 Claims 


1. An attachment apparatus detachably mountable to a self- 
propelled vehicle, the vehicle comprising an electrical power 
source, a hydraulic pressure source, a pair of opposing lift arms 
each outwardly adjacent to one of a pair of opposite sides of 
the vehicle, said arms being swingable up and down in unison, 
and each of the lift arms comprising attachment means provid- 
ing for removable mounting of the apparatus to the arms, the 
apparatus comprising: 

a frame, 

means for attaching the apparatus to the lift arms, 

an axially revolvable work implement positionable in at least 

two dimensions with respect to the frame, said work 
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implement continuously revolving during performance of 
work operations, 

means for hydraulically powering the revolution of the 
work implement, said powering means comprising at least 
one hydraulic motor and motor input and motor output 
hydraulic fluid lines, 

a plurality of hydraulic means for moving the work imple- 
ment, each hydraulic means for moving the work imple- 
ment providing movement of the revolvable work imple- 
ment in one of the different dimensions with respect to the 
frame, and 
each hydraulic means for moving the work implement 

having at least one secondary hydraulic line extending 
therefrom, 

at least one primary hydraulic line, each primary hydraulic 
line comprising connection means to the hydraulic pres- 
sure source of the self-propelled vehicle, 

and electrically actuated valve means connected to the at 
least one primary hydraulic line and each of the at least 
one secondary hydraulic lines, the valve means selectively 
providing communication between the at ieast one pri- 
mary hydraulic line and one of the at least one secondary 
hydraulic lines, the valve means comprising means for 
providing an electrical connection to the electrical power 
source of the self-propelled vehicle. 


5,299,858 
BRAKE SYSTEM WITH A DEVICE FOR CONTROLLING 
BOTH THE BRAKE SLIP AND THE TRACTION SLIP 
Erhard Beck, Weilburg, Fed. Rep. of Germany, assignor to 
Alfred Teves GmbH, Frankfurt am Main, Fed. Rep. of Ger- 
many 
PCT No. PCT/EP92/00357, § 371 Date Dec. 18, 1992, § 102(e) 
Date Dec. 18, 1992, PCT Pub. No. WO92/18363, PCT Pub. 
Date Oct. 29, 1992 
PCT Filed Feb. 20, 1992, Ser. No. 960,411 
Claims priority, application Fed. Rep. of Germany, Apr. 19, 
1991, 4112821 
Int. Cl. B6OT 8/32, 8/48; B60K 28/16 
U.S. Cl. 303—113.2 


1. A brake system with a device for controlling both the 
brake slip and the traction slip, essentially consisting of a mas- 
ter cylinder, of a first wheel brake connected with the master 
cylinder via a brake line and belonging to a driven wheel, of a 
self-priming pump whose suction side communicates with a 
low-pressure accumulator and with a pressure medium storage 
reservoir via the master cylinder through a suction line con- 
nected to the brake line and whose delivery side is connected 
to the brake line via a pressure line, of at least one suction valve 
arranged between the first brake and the suction side of the 
pump and opening towards the pump and having a pre-pres- 
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sure of at least one bar, of a first inlet valve in the brake line 
between the point where the pressure line ends in the brake line 
and the first wheel brake, of an outlet valve via which the first 
wheel brake is connectible to a return line leading to the low- 
pressure accumulator, of a shut-off valve in the brake line 
between the point where the pressure line ends in the brake line 
and the master cylinder, of a lockable suction control valve in 
the suction line, characterized in that, by means of a branch 
line, a second wheel brake belonging to a non-driven wheel is 
connected to the brake line between the connection of the 
suction line and the shut-off valve; in that a second inlet valve 
is provided in the branch line and a first non-return valve 
opening towards the second wheel brake is arranged between 
the second inlet valve and the connection of the branch line to 
the brake line; and in that an auxiliary line runs from the branch 
line between the first non-return valve and the second inlet 
valve of the second wheel brake to the rake line between the 
shut-off valve and the first inlet valve of the first wheel brake, 
in the auxiliary line a second non-return valve being arranged 
which opens from the side of the second wheel brake towards 
the side of the first wheel brake. 


5,299,859 
COMBINATION SOLENOID VALVE AND SHUTTLE 
VALVE 
Wendell D. Tackett, South Bend, Ind.; Larry G. Lohraff, Ber- 
rien Springs, Mich.; Jay A. Hendershot, South Bend, Ind.; 
Gamil M. Rizk, South Bend, Ind.; Thomas A Grana, South 
Bend, Ind.; George E. Brown, and Timothy J. Albert, both of 
Niles, Mich., assignors to Allied-Signal Inc., Morristown, 
NJ. 
Filed Nov. 15, 1991, Ser. No. 792,550 
Int. Cl.5 FISB 13/044; BOOT 8/36 


US. Cl. 303—119.2 34 Claims 
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1. A combination solenoid valve and shuttle valve, compris- 
ing a body having therein a bore comprising a first bore sec- 
tion, second bore section, and third bore section sealingly 
isolated from one another at the perimeter of the bore, the 
solenoid valve disposed within the bore and operable to open 
a valve therein in order to communicate said second bore 
section with said third bore section, and the shuttle valve 
disposed sealingly and slidably within said first and second 
bore sections, the shuttle valve having an interior opening 
which is received sealingly and slidably at an end of said sole- 
noid valve, said solenoid valve including a seal member engag- 
ing a surface of the interior opening of said shuttle valve, the 
bore communicating at one end with a pressure source and the 
shuttle valve slidable to cooperate with said end of the solenoid 
valve in order to direct fluid from the pressure source primar- 
ily to the valve of the solenoid valve, a portion of the shuttle 
valve engageable with a valve seat of the solenoid valve so that 
fluid from said pressure source flows primarily through the 
shuttle valve and to the valve of the solenoid valve. 
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5,299,860 
SNOWMOBILE STUD FASTENER 
Lynn J. Anderson, 13365 Newlander Ave., Lindstrom, Minn. 
55045 
Filed May 7, 1992, Ser. No. 879,412 
Int. Cl.5 B62D 55/28 


US. Cl. 305—54 36 Claims 
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1. A one-piece, lightweight snowmobile fastener comprising: 

a collar having a first end and a second end, said collar 
having a central bore for receiving and lockingly engag- 
ing a male thread; 

a flange integrally attached to said second end of said collar, 
said flange having an annular track-engaging face for 
engaging a first track surface, said flange integrally at- 
tached to said collar by a radiused shoulder to permit 
tear-free engagement with the first track surface; and 

an annular reinforcing shoulder integrally connected to said 
collar and to said flange, said annular reinforcing shoulder 
sufficiently massive so as to prevent flexing or bending of 
said flange when a force is applied to the end of a member 
extending through said collar, to distribute the force ap- 
plied to the end of the member over an extended region of 
the first track surface to prevent tearing of the first track 
surface by said flange. 


5,299,861 

SCHOOL DESK HAVING METAL BASE AND WOOD TOP 
Daniel Foliot, 36, rue Filion, Saint-Sauveur-des-Monts, Québec, 

Canada JOR 1RO , and James Anglehart, Montréal, Canada, 

assignors to Daniel Foliot, Saint-Sauveur-des-Monts, Canada 

Filed’ Jun. 4, 1992, Ser. No. 893,792 
Int. Cl.5 A47B 17/00 

U.S. Cl. 312—194 


1. A desk comprising: 
a metal base including leg attachment means and a metal 
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sheet, the sheet providing a bottom of a storage compart- 
ment of the desk; 

two particle board side panel members having upper, lower, 
rear and front edges, the lower edge resting on and being 
protected by said sheet; 

a front particle board panel member having a lower edge 
resting on and being protected by said sheet; 

a rear panel member connected to said base and said two side 
members; 

bracket means formed on the metal base for connecting inner 
sides of said side panel members and said front panel 
member to said sheet; and 

a top cover member hingedly connected to said rear member 
for covering the upper edges of the two side panels and 
said storage compartment formed by said sheet and said 
side, front and rear panels. 


5,299,862 
STORAGE DEVICES 
Gordon Rankine, Sherwood, 578 Queens Ferry Road, 
Edinburgh, Scotland 
Filed Feb. 5, 1991, Ser. No. 650,774 
Claims priority, application United Kingdom, Feb. 6, 1990, 
9002605 
Int. Cl.5 E05G 1/026 


USS. Cl. 312—329 11 Claims 


1. A storage system for controlling energy resulting form an 
explosion occurring herein, the storage system comprising a 
plurality of containers, at least some of the containers having: 

1) a rear, each rear having a louvered rear panel; 

2) a front, each front having a lockable access means in the 

form of a door, the door having: 

i) a frontward wall; and 

ii) means, disposed rearwardly of the frontward wall, for 
protecting the frontward wall form effects of an explo- 
sion within the respective storage container, the means 
for protecting including means for deflecting the explo- 
sion’s force substantially rearwardly away from the 
frontward wall and toward the rear of the container so 
as to be substantially dissipated through the rear, the 
means for deflecting being a rearward wall of the means 
for protecting; and 

3) at least one locking mechanism incorporated in at least 

one corresponding side of the storage container adjacent 
to the door. 


5,299,863 

REFRIGERATOR WITH SLIDING INTERIOR FRAME 
Harold D. Albright, Jr., P.O. Box 221294, Charlotte, N.C. 

28222 

Filed Nov. 14, 1991, Ser. No. 791,890 
Int. Cl.5 F25D 11/00 

US, Cl. 312—404 4 Claims 

2. A refrigerator having a pair of spaced vertical side walls, 
a back wall, a top wall, a bottom wall and an open front wall 
defining an inner compartment and a door for sealingly closing 
the open front wall of the inner compartment, further compris- 
ing: 

a frame having four vertical posts, an upper set of support 
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bars interconnecting the four vertical posts to one an- 
other, and a lower set of support bars spaced from the said 
upper set of support bars and interconnecting said four 
vertical posts to one another; 

a pair of frame guide rails each mounted to a respective one 
of the spaced vertical side walls of the refrigerator; 

means for supporting said frame on said frame guide rails for 
horizontal movement of said frame between a non- 
extended position in which said frame is disposed interi- ‘ 
orly of the inner compartment of the refrigerator so as to 
permit the door to sealingly close the inner compartment 
and an extended position in which said frame extends 


oN 





outwardly through the one open front wall of the inner 
compartment cf the refrigerator; 

a frame shelf for support of articles on said frame; 

a plurality of individual post support elements each mounted 
on a respective one of said four vertical posts of said 
frame, said individual post support elements collectively 
supporting said frame shelf on all four vertical posts at a 
predetermined height; and 

means for selectively adjusting the mounted positions of said 
individual post support elements on their respective asso- 
ciated vertical posts to thereby reposition said frame shelf 
at a plurality of different heights on said frame. 


5,299,864 
LABORATORY CONTAINER ROLLING DEVICE 

Cedric S. Reynolds, and Donald A. Boschker, both of Greens- 

boro, N.C., assignors to Stovall Life Science, Inc., Greens- 

boro, N.C. 

Continuation of Ser. No. 857,479, Mar. 25, 1992, abandoned. 
This application Nov. 3, 1992, Ser. No. 970,912 
Int. Cl.5 BOIF 9/02 


US. Cl. 366—233 14 Claims 
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1. A device for rolling containers comprising: a frame, a 
plurality of removable horizontally aligned rollers for support- 
ing a container, said rollers each having a drive end and an idle 
end, a means to drive said rollers, said drive means mounted on 
said frame, each of said drive ends connected to said drive 
means, a means to mount said idle roller ends, each of said idle 
ends engaging said mounting means, said mounting means 
extending above said engaged rollers, said mounting means 
comprising individual resilient members having a friction re- 
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ducing surface, said friction reducing surface to assist con- 
tainer rotation in the event of contact therewith, said mounting 
means being manually bendable, and each of said resilient 
members having a roller axle aperture. 


5,299,865 
COUNTERPOISE HELICAL RIBBON MIXER 
Dale Presnell, Fort Worth, Tex., assignor to Hayes & Stolz 
Industrial Manufacturing Company Inc., Fort Worth, Tex. 
Filed May 3, 1993, Ser. No. 56,481 
Int. Cl.5 BOIF 7/08 


USS. Cl. 366—300 


23 Claims 
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1. An apparatus for mixing particulate materials, comprising: 

a chamber having a given length, width, and height, for 
receiving particulate materials to be mixed, 

said chamber having first and second spaced apart side walls, 
a bottom wall, and first and second spaced apart end walls, 
with the distance between said first and second end walls 
defining said length, 

said bottom wall comprising first and second arcuate shaped 
bottom wall portions having outer portions which extend 
to said first and second side walls respectively and inner 
portions which are coupled together at an intermediate 
position between said side walls along the length of said 
chamber forming first and second arcuate shaped cavities 
having first and second central axes respectively generally 
parallel to each other and which extend between said first 
and second end walls, 

said first and second axes being located in a plane adapted to 
be located horizontally which extends between said first 
and second side walls, 

said first and second bottom wall portions having the same 
radius from said first and second central axes with the 
lowest portions of said first and second bottom wall por- 
tions being located at a level below said intermediate 
position, 

first and second shafts supported for rotation along said first 
and second axes respectively and which extend between 
said first and second end walls, 

two ribbon members coupled to said first shaft such that they 
are located about 180 degrees apart and extend helically 
around said first shaft along a substantial portion of the 
length of said first shaft, 

two ribbon members coupled to said second shaft such that 
they are located about 180 degrees apart and extend heli- 
cally around said second shaft along a substantial portion 
of the length of said second shaft, 

drive means for rotating said first and second shafts in oppo- 
site directions relative to each other to cause said ribbon 
members of said first and second shafts to move toward 
each other below said plane, upward, and away from each 
other above said plane for mixing the particulate materials 
together, 

said ribbon members of said first shaft extending around said 
first shaft in a manner to cause the particulate material in 
said first cavity to move from said first end wall toward 
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said second end wall upon rotation of said first shaft by 
said drive means, 

said ribbon members of said second shaft extending around 
said second shaft in a manner to cause the particulate 
material in said second cavity to move from said second 
end wall toward said first end wall upon rotation of said 
second shaft by said drive means, 

first pitched paddle means coupled to said first shaft only 
adjacent said second end wall for equalizing the pressure 
in the vicinity of said second end wall and for causing the 
particulate material in said first cavity near said second 
end wall to move to said second cavity upon rotation of 
said first shaft, and 

second pitched paddle means coupled to said second shaft 
only adjacent said first end wall for equalizing the pres- 
sure in the vicinity of said first end wall and for causing 
the particulate material in said second cavity near said first 
end wall to move to said first cavity upon rotation of said 
second shaft. 


5,299,866 
PEBBLE-BED HEATER AND SHOCK TUBE ASSEMBLY 
Irving B. Osofsky, Rancho Palos Verdes, Calif., assignor to 
Sparta, Inc., Torrance, Calif. 
Division of Ser. No. 552,862, Jul. 13, 1990, Pat. No. 5,197,323. 
This application Jul. 22, 1992, Ser. No. 918,585 

Int. Cl.5 BOIF 5/06, 15/06 

2 Claims 


1. A mixer device for mixing a cryogenic gas with a heated 
gas for producing an output mixed gas stream having a prede- 
termined temperature which is greater than the temperature of 
said cryogenic gas and less than the temperature of said heated 
gas, comprising: 

a mixing chamber, 

inlet means in said mixing chamber for receiving the cryo- 

genic gas, 

second inlet means in said mixing chamber for receiving said 

heated gas, 

said mixing chamber having an outlet through which said 

mixed gases exit, 

means to monitor the temperature of the mixed gases exiting 

the mixing chamber, and 

means to control and vary the flow of the cryogenic gas into 

said mixing chamber whereby two flowing streams of gas 
are converged and mixed, with each stream being at a 
different temperature and the combined stream exiting the 
mixing chamber is at a uniform temperature that is at a 
level between the temperatures of the incoming gas 
streams. 
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5,299,867 
LOW MOISTURE CRYOGENIC HYGROMETER 
Arden L. Buck, 5995 McSorley La., Boulder, Colo. 80303 
Filed Jun. 30, 1992, Ser. No. 906,892 
Int. Cl.5 GOIN 25/02 
U.S. Cl. 374—20 


1. A hygrometer system for detecting and monitoring mois- 
ture in a gas as a function of the dew or frost point of the 
moisture in the gas throughout a wide range of temperatures, 
comprising in combination: 

a detector surface; 

means for cooling said detector surface to its dew or frost 

point, said cooling means normally being out of contact 
with said detector surface and any thermally conductive 
element which is in thermally conductive contact with 
said detector surface; 

means for controllably bringing said cooling means into 

contact with said detector surface or into contact with any 
thermally conductive element which is in thermally con- 
ductive contact with said detector surface; 

means for heating said detector surface when it is below its 

dew or frost point; 

means for monitoring the formation of dew or frost at said 

detector surface; 

means for monitoring the temperature of said detector sur- 

face to indicate when the dew or frost point of the gas 
which is being monitored is reached; and 

means for continuously controlling the thermal flow charac- 

teristics between the cooling means and the heating means 
and the detector surface; whereby moisture in a gas is 
detected and monitored as a function of the dew or frost 
point of the gas. 


5,299,868 
CRYSTALLINE TRANSDUCER WITH AC-CUT 
TEMPERATURE CRYSTAL 

John R. Dennis, and Charles D. Totty, both of Duncan, Okla., 

assignors to Halliburton Company, Duncan, Okla. 

Filed Feb. 3, 1993, Ser. No. 12,820 
Int. Cl.5 GOIK 11/22; GO1IL 19/04; HO1L 41/04 

USS. Cl. 374—117 12 Claims 

1. In a pressure and temperature transducer of the type 
including a crystalline housing subjected to pressure and tem- 
perature in an oil or gas well, the improvement comprising a 
temperature resonator including means for sensing tempera- 
ture in an oil or gas well within a range of temperatures extend- 
ing beyond a range of temperatures sensible by a torsional 
mode tuning fork crystal, wherein said means includes an 
AC-cut crystal mounted in said crystalline housing to a Z-cut 
crystalline member thereof. 

9. A method of sensing temperature in an oil or gas well, 
comprising: 

lowering a crystalline housing into the well, the crystalline 
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housing having an AC-cut crystal connected therein to a 
Z-cut crystalline member of the housing; 

exposing the crystalline housing to pressure and temperature 
in the well; and 


sensing the temperature in the oil or gas well with the AC- 
cut crystal, wherein the temperature sensed is within a 
range of temperatures extending beyond a range of tem- 
peratures sensible by a torsional mode tuning fork crystal. 


5,299,869 
LASER DIODE TEMPERATURE SENSING SYSTEM 
Alan B. Wissinger, Wilton, Conn., assignor to Hughes Aircraft 
Company, Los Angeles, Calif. 
Filed Aug. 19, 1992, Ser. No. 932,103 
Int. Cl.5 GO01K 3/00, 11/00 
USS. Cl. 374—137 


1. A laser diode temperature sensing system comprising: 

a plurality of laser diode devices disposable at a like plurality 
of locations where temperature is desired to be sensed, 
each said laser diode device having a sensitivity character- 
istic wherein a single-mode wavelength output of each 
said laser diode device varies over temperature; 

means for modulating each said laser diode device at a 
unique frequency or at a unique temporal code, said mod- 
ulation resulting in each said laser diode device producing 
a uniquely modulated single-mode wavelength output; 

means for collecting each said uniquely modulated single- 
mode wavelength output and for forming a composite 
beam of multi-modulated radiation from all of said col- 
lected uniquely modulated single-mode wavelength out- 
puts; and 

means for processing said formed composite beam of multi- 
modulated radiation by separating said composite beam of 
multi-modulated radiation according to wavelength, con- 
verting said wavelength separated multi-modulated radia- 
tion into multi-modulated electrical signals, and demodu- 
lating said multi-modulated electrical signals, so as to 
provide a plurality of electrical signals that correspond- 
ingly indicate the temperature at each of said plurality of 
temperature sensed locations. 

25. A method for sensing temperature, wherein a laser diode 
device is employed as a temperature sensing element, said 
method comprising the steps of: 

disposing a laser diode device at each of a plurality of loca- 
tions where temperature is desired to be sensed, each said 
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laser diode device having a sensitivity characteristic 
wherein a single-mode wavelength output of each said 
laser diode device varies over temperature; 

modulating each said laser diode device at a unique fre- 
quency or at a unique temporal code, said modulation 
resulting in each said laser diode device producing a 
uniquely modulated single-mode wavelength output; 

collecting each said uniquely modulated single-mode wave- 
length output and forming a composite beam of multi- 
modulated radiation from all of said collected uniquely 
modulated single-mode wavelength outputs; and 

processing said composite beam of multi-modulated radia- 
tion, so as to provide a plurality of electrical signals that 
correspondingly indicate the temperature at each of said 
plurality of temperature sensed locations. 


5,299,870 

TEMPERATURE DETECTING DEVICE FOR HEATED 

ROTARY MEMBER 
Toshifumi Moritani, Yokohama, Japan, assignor to Canon 
Kabushiki Kaisha, Tokyo, Japan 
Filed Feb. 19, 1992, Ser. No. 836,973 

Claims priority, application Japan, Feb. 21, 1991, 3-047297 

Int. Cl.5 GO1K 13/08 


US. Cl. 374—153 9 Claims 


1. A temperature detecting device for use with a heated 
rotary member, said temperature detecting device comprising: 

a resilient support member; 

a temperature detecting element embedded in and supported 
by said resilient support member; and 

an electrically insulating tape for covering said resilient 
support member and temperature detecting element , 

wherein said electrically insulating tape is wound in the 
direction along the rotating axial direction of said heated 
rotary member. 


5,299,871 
BEARING HOUSING ASSEMBLY 
Roland J. Hancock, Northampton, England, assignor to Vickers 
PLC, London, United Kingdom 
Filed Apr. 26, 1993, Ser. No. 30,137 
Claims priority, application United Kingdom, Feb. 21, 1991, 
9103596 
Int. Cl.5 F16C 9/02; F02F 7/00 


US. Cl. 384—432 11 Claims 





1. A bearing housing assembly comprising a substantially 
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U-shaped casing (12) ; a cap (13) which fits into and cooperates 
with the casing to define a bearing housing; and fastening 
means (15) to hold the casing and the cap together character- 
ised in that the cap (13) is a clearance fit in the casing (12); and 
in that a location and load transferring member (18) extends 
through a bore (22) whose cross-section extends partly into the 
casing and partly into the cap and which straddles the clear- 
ance (c), the location and load transferring member (18) being 
stressed to locate the cap within the casing. 


5,299,872 

PRINTING MACHINE WITH SINGLE LINE TYPE FACE 
Hideo Ueno, Nagoya, Japan, assignor to Brother Kogyo Kabu- 

shiki Kaisha, Japan 

Continuation of Ser. No. 612,811, Nov. 14, 1990, abandoned. 
This application Dec. 23, 1992, Ser. No. 997,132 

Claims priority, application Japan, Nov. 20, 1989, 1-301398; 

Nov. 20, 1989, 1-301399 
Int. Cl.5 B41J 1/30, 3/01 


U.S. Cl. 400—17 7 Claims 


1. A printing machine for printing characters and lines on 
paper using any one of a plurality of replaceable printing 
heads, each printing head having a plurality of type faces 
including at least one line type face, the printing machine 
comprising: 

a print drive means for replaceably holding a selected print- 
ing head and selectively positioning one of the type faces 
of the selected printing head relative to a sheet of paper at 
a predetermined position and printing a character of that 
type face on the paper; 

a mode setting means for setting a mode corresponding to 
the selected printing head; 

a data supplying means having printing data including line 
data, stored therein; 

a data converting means for receiving the line data from the 
data supplying means and determining whether the se- 
lected printing head has a type face corresponding to the 
line data, based on the line data and the mode setting, and 
converting the line data to alternative line data, when the 
selected printing head does not have a type face corre- 
sponding to the line data, the alternative line corresponds 
to type faces that the selected printing head does have; 
and 

a control means for controlling the print drive means based 
on the alternative line data and the mode setting when the 
printing head does not have a type face corresponding to 
the original line data, wherein: 

the selected printing head has single vertical and horizontal 
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line type faces but does not have double vertical and 
horizontal line type faces; and 

when the data converting means converts line data repre- 
senting vertical double lines to alternative single vertical 
line data and line data representing horizontal double lines 
to alternative horizontal single line data. 


5,299,873 
CARRIAGE POSITION CONTROL CIRCUIT FOR A 
SERIAL PRINTER 
Takao Miebori, Niigata, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed Jun. 16, 1993, Ser. No. 77,038 
Claims priority, application Japan, Jun. 16, 1992, 4-156623 
Int. Cl.5 B41J 21/16 


US. Cl, 400—279 10 Claims 


x — J niTiad, FEED 
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1. A carriage position control circuit for use in a serial 
printer which includes a platen for feeding a printing sheet and 
a printing head carriage movable in a direction parallel to a 
longitudinal axis of said platen, for positioning said carriage 
before performing a line feed operation, said control circuit 
comprising: 

sensing means, which moves with said carriage for sensing 

the presence of the printing sheet set in an initial position 
on said platen and for outputting a sensed signal based on 
the sensed result; 

detecting means for detecting a left edge position and a right 

edge position of the printing sheet responsive to said 
sensed signal, and generating left edge position data and 
right edge position data associated with said detected 
positions; 

means for calculating a center position of the printing sheet 

based on said left and right edge position data and generat- 
ing a center position data associated with the center posi- 
tion; 

carriage moving control means for moving said carriage to 

the center position of the printing sheet based on said 
center position data; and 

feed control means for performing said line feed after the 

movement of said carriage to the center position. 


5,299,874 
AUXILIARY WEB FEEDER ATTACHMENT FOR 
PRINTER 
John M. DeVoe, 4012 Idlewild Rd., Austin, Tex. 78731 
Filed Sep. 24, 1992, Ser. No. 950,133 
Int. CL.5 B41J 11/26 
USS. Cl. 400—613 8 Claims 
1. An auxiliary web feeder for a printer comprising: 
a base plate means for supporting the web feeder attachment 
adjacent said printer, said base plate means having a non- 
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planar configuration disposed beneath and held in position 
by said printer; 

a flexible arm means connected at one end to said base plate 
means; and 

a support shaft means connected to a second end of said arm 
means for receiving an auxiliary paper web roll; whereby 


said auxiliary paper web roll may be selectively moved into 
position to feed an auxiliary paper web to said printer to 
enable said printer to print short messages while conserv- 
ing paper. 


5,299,875 
METHOD AND APPARATUS FOR SEPARATING 
SHEETS EMERGING FROM A PRINTER 

Ng L. Hock, Singapore, Singapore; James J. Girard, Boise, Id.; 
Lee G. Keen, Singapore, Singapore; James L. K. Chan, Singa- 
pore, Singapore, and Chuin K. Lim, Singapore, Singapore, 

assignors to Hewlett-Packard Company, Palo Alto, Calif. 

Division of Ser. No. 887,517, May 19, 1992. This application 
Oct. 7, 1992, Ser. No. 957,586 
Int. Cl.5 B41J 13/10 


US. Cl. 400—625 24 Claims 


14. A passive method of handling paper output from a liquid- 
ink printer having an elongate paper exit slot defining a paper 
path and an output platform positioned for receiving printed 
paper from the printer, the method comprising: 

driving a current media out of the printer through the paper 

exit slot, a leading edge first; 

while driving the current media out of the printer, deflecting 

the leading edge of the media upward away from the 
output platform; and 

while driving the current media further out of the printer, 

deflecting both lateral edges of the media upward so as to 
impart a transverse bow-shape to the media, thereby stiff- 
ening the media so as to maintain the leading edge spaced 
above the output platform. 
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5,299,878 
BINDER FOR RESERVOIR TUBES 


Christopher F. Singarella, 56 Middle Rd., Ellington, Conn. Idea Lin, and Chen Hiang, both of P.O. Box 82-144, Taipei, 


06279 
Filed Feb. 11, 1991, Ser. No. 653,694 
Int. Cl.5 A47L 1/08, 1/06 
USS. Cl. 401—139 


1. A device for cleaning a surface, comprising: 
an elastomeric sleeve, said sleeve comprising: 

a tubular wall, said tubular wall extending along a longitu- 
dinal axis and having an inner surface and an outer 
surface, and 

wiper means, extending longitudinally along the outer 
surface of the tubular wall and integrally formed with 
said tubular wall, for wiping the surface to be cleaned; 

container means, secured within said tubular wall, for con- 
taining a liquid; 

means for discharging liquid from the container means; 

porous means, extending longitudinally along the outer 
surface of the tubular wall, for scrubbing the surface to be 
cleaned. 


5,299,877 
LIQUID APPLICATOR 
Donald Birden, 444 N. Lamon, Chicago, Ill. 60644-2027 
Continuation-in-part of Ser. No. 798,148, Nov. 26, 1991, 
abandoned. This application Feb. 3, 1993, Ser. No. 12,920 
Int. Cl.5 BOSC 17/00 


US. Cl. 401—206 20 Claims 





1. An applicator for a fluid coating material comprising: 

a coating pad for metering said coating material onto a 
surface; 

a support for said coating pad; 

a passageway within said support for conducting said coat- 
ing material to said coating pad; 

said coating pad being an open pore foam having an average 
number of pores from 12 to 25 per linear centimeter with 
the average pore size being from 0.4 to 2 microns and with 
a pad rigidity such that a 400 gm/cm? causes a compres- 
sion of less than 20%. 


14 Claims U.S. Cl. 401—209 


USS. Cl. 402—79 


Taiwan 


Filed Mar. 11, 1992, Ser. No. 850,982 
Int. Cl.5 B43K 27/12, 7/00 
1 Claim 








1. A binder for reservoir tubes comprising: 

a conical head formed with a longitudinal through hole at a 
center and a plurality of longitudinal blind holes around 
the said longitudinal through hole at the center, said longi- 
tudinal through hole being composed of a lower passage 
and an upper passage between which there is a flange 
adapted to support a shoulder of a reservoir tube; and 

an end piece provided with a center positioning tubular 
member and a plurality of circular protuberances around 
the center positioning tubular member, said center posi- 
tioning tubular member being adapted to be inserted into 
a top end of a reservoir tube and having a through hole 
designed for enabling ink in the reservoir tube to flow out 
of a tip thereof, each of said circular protuberances being 
adapted to bear against a top end of a reservoir tube. 


5,299,879 
INDEX SHEET ASSEMBLY 


Jimmie D. Burrow, Ballwin, Mo., assignor to American Trading 


and Production Corporation, Baltimore, Md. 
Filed Sep. 21, 1992, Ser. No. 947,743 
Int. Cl.5 B42F 21/00 
8 Claims 


1. An indexing system for a binder, comprising: 

a plurality of section divider sheets each having a tab with 
index indicia thereon, and 

an index sheet means including a carrier sheet and a foldable 
index sheet having first and second portions defined by a 
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longitudinal fold line, said first portion having a sequence 
of index indicia corresponding to the index indicia on said 
tabs of said section divider sheets, and placeable in register 
with said index indicia on said tabs, and attachment means 
attaching said second portion to said carrier sheet so that 
said first portion is foldable out for review. 


5,299,880 
ENGINE COUPLER AND ADAPTER 
Daurent J. Bouchard, 303 Popular, College Station, Tex. 77840 
Filed Oct. 13, 1992, Ser. No. 959,352 
Int. Cl.5 F16D 1/06 


US. Cl. 403—3 2 Claims 


2. A combination according to claim 1 in which the automo- 
bile transaxle comprises a transaxle as installed on VOLK- 
SWAGEN automobiles of the following models: VOLK- 
SWAGEN BEETLES, VOLKSWAGEN SUPER BEE- 
TLES, VOLKSWAGEN KARMIN GHIAS, VOLKSWA- 
GEN BUSES, VOLKSWAGEN DUNE BUGGIES, and 
VOLKSWAGEN THINGS for the model years 1965 and 
later; 


and the automobile engine comprises a SUBARU engine of 
the following class of models: Model No. EA-81, Model 
No. EA-82, and Model No. EJ-22. 


5,299,881 
ASSEMBLY OF A CYLINDRICAL BODY MADE TO 
FINISHED DIMENSIONS 

Karl Mettler-Friedli, Oberfeld 693, Triesen, Liechtenstein 
PCT No. PCT/EP91/01340, § 371 Date May 7, 1992, § 102(e) 

Date May 7, 1992, PCT Pub. No. WO92/02739, PCT Pub. 

Date Feb. 20, 1992 

PCT Filed Jul. 17, 1991, Ser. No. 842,125 

Claims priority, application Switzerland, Jul. 27, 1990, 

2493/90 
Int. Cl.5 F16H 53/00 


USS. Cl, 403—274 23 Claims 


22. Process for machining a small mismatch tolerance on the 
inner bore of a plurality of cams for a camshaft manufactured 
to final dimensions, said cams surrounding said camshaft in an 
annular manner and manufactured to final dimensions, com- 
prising placing said plurality of cams with the same orientation 
on a hydraulic spindle, and machining said plurality of cams 
together by grinding. 
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5,299,882 
MECHANICALLY ACTUATED BARRIER SYSTEM 
Donald L. Sayers, Rte. 3, Box 357A, Big Sandy, Tex. 75755 
Filed Jun. 2, 1992, Ser. No. 892,170 
Int. Cl.5 EO06B 11/02 
USS. Cl. 404—6 


17. A openable barrier for use with a horizontal surface 

comprising: 

a first support structure fixedly mounted to said horizontal 
surface at a first location, said first support structure hav- 
ing at least one exterior sidewall and an interior opening 
defined by said exterior sidewall; 

a second support structure fixedly mounted to said horizon- 
tal surface at a second location, said second support struc- 
ture having at least one exterior sidewall having an aper- 
ture formed therein, an interior opening defined by said 
exterior sidewall and an interior sidewall supportably 
mounted by said exterior sidewall; 

latch means mounted to said interior sidewall and pivotable 
between first and second positions; 

a barrier mounted to said first support structure and pivot- 
able between a first position in which said barrier impedes 
travel between said first and second support structures 
and in which a projection of said barrier engages said latch 
means to fixedly secure said barrier in said first position 
and a second position in which said barrier permits travel 
between said first and second support structures; 

a third support structure fixedly mounted to said horizontal 
surface at a third location, said third support structure 
having at least one exterior sidewall and an interior open- 
ing defined by said exterior sidewall; 

a lever pivotable between first and second positions, said 
lever having one end extending into said interior of said 
third support structure; 

first linkage means mechanically associating said lever end 
and said latch means, said first linkage means driving said 
latch means into said first position whereby said barrier is 
unlatched in response to pivoting said lever into said 
second position; 

a rotating member positioned in said interior opening of said 
first support structure, said rotating member having first 
and second ends; 

means, connected to said rotating member and said barrier, 
for pivoting said unlatched barrier into said second posi- 
tion in response to rotation of said rotating member in a 
first direction; 

spring means connected between said rotating member and 
said exterior sidewall of said first support structure, said 
spring means storing spring energy sufficient to pivot said 
barrier from said first position into said second position 
when said barrier is latched in said first position and re- 
leasing said stored energy when said barrier is unlatched, 
thereby rotating said rotating member in said first direc- 
tion and pivoting said barrier into said second position; 

a fourth support structure supported beneath said horizontal 
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surface, said fourth support structure having at least one 
sidewall defining an interior opening therein and a top 
wall pivotable between a first position generally planar 
with said horizontal surface and a second position project- 
ing therefrom; 

second linkage means mechanically associating said top 
surface of said fourth support structure and said rotating 
member, said second linkage means driving said top sur- 
face into said second position in response to said rotation 
of said rotating member in said first direction and driving 
said rotating member in said second direction in response 
to an external force depressing said projecting top surface 
into said first position, said rotation of said rotating mem- 
ber in said second direction pivoting said barrier from said 
second position into said first position and storing suffi- 
cient spring energy in said spring means to pivot said 
barrier from said first position to said second position, said 
barrier pivoting into said first position pivoting said latch 
means into engagement with said barrier. 


5,299,883 
PROTECTIVE COVERING ASSEMBLAGE 
Gerard J. Arth, Jr., 5750 Bradford Way, Hudson, Ohio 44236 
Filed May 26, 1992, Ser. No. 888,156 
Int. Cl.5 EO1F 15/00 


US. Cl. 404—10 8 Claims 








1. A protective covering assemblage releasably securable to 
a post of the type extending from the ground and used for 
vehicle traffic control, said assemblage comprising: 
protection means mountable on and supported by a top 
portion of the post so as to cover a preselected portion of 
the top portion, said protection means constructed so as to 
be rotatable about an axis of the post upon grazing engage- 
ment of said protection means by a passing vehicle body 
said protection means being made of a material which 
when impacted by the passing vehicle body minimizes or 
avoids damage to the vehicle body. 


5,299,884 
WATER LOCK METHOD AND APPARATUS 

James A. Westhoff, Langhorne, and James A. Kelly, Warring- 

ton, both of Pa., assignors to Poly-Tec Products, Inc., Tully- 

town, Pa. 

Filed Sep. 10, 1991, Ser. No. 757,665 
Int. Cl.5 E02D 29/14 

US. Cl. 404—25 45 Claims 

1. An assembly for providing a watertight seal between a 
manhole assembly and a manhole cover support frame, 
wherein said manhole assembly includes a top member having 
an access opening for service personnel provided therein and 
surrounded by a substantially flat top mounting surface, said 
cover support frame comprising a central opening for receiv- 
ing and supporting a cover, said cover support frame having an 
integral flange supportable on said mounting surface, said 
assembly comprising: 

a pair of sleeves each having a hollow cylindrical portion 
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and an integral mounting flange provided at one end of 
said cylindrical portion; 

each of said flanges having openings for receiving mounting 
bolts; 

the diameters of said sleeves being different to enable the 
sleeve of smaller diameter to be telescopingly received 
within the sleeve of larger diameter; 

the smaller diameter sleeve having an annular seating groove 
about its outer periphery; 

an annular sealing gasket being mounted within said groove 
and slidingly engaging the interior periphery of the larger 
diameter sleeve to create a watertight seal therebetween; 





the flanges of said first and second sleeves being arranged 
between said mounting surface and said cover support 
frame integral flange; 

the flange of one of said first and second sleeves engaging 
the integral flange of said cover support frame; and 

the openings in said flanges being aligned to receive fasten- 
ing means for securement to said cover frame and said top 
member and for compressing both sleeve flanges between 
said top mounting surface and the integral flange of said 
cover support frame. 


5,299,885 
STABILIZED POROUS PIPE 

Thomas N. Prassas, Glendale, and Shannon Bard, Scottsdale, 

both of Ariz., assignors to Aquapore Moisture Systems, Inc., 

Phoenix, Ariz. 

Filed Aug. 14, 1992, Ser. No. 930,345 
Int. Cl.5 E02B 13/00 

U.S. Cl. 405—45 


1. Porous pipe comprising a hollow pipe having a pipe wall 
containing pores, said pipe wall being formed of a thermoplas- 
tic binder resin selected from a polyolefin resin or a vinyl resin 
containing a dispersion of 60% to 80% by weight of vulca- 
nized elastomer particles and said binder resin containing 0.1% 
to 10% by weight of an ultraviolet stabilizer based on the 
weight of the pipe in an amount effective to substantially re- 
duce degradation of the binder resin due to ultraviolet radia- 
tion. 
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5,299,886 tively heat said contaminant in the soil by resonance ab- 
SPILL CONTAINMENT SYSTEM sorption of said electromagnetic energy, 


Jack L. Whitaker, Cincinnati, Ohio, assignor to Chem Serv 
Environmental, Columbus, Ohio 
Filed Mar. 10, 1993, Ser. No. 29,005 
Int. Cl.5 E02B 15/06 
US. Cl. 405—66 21 Claims 
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collecting fluids which enter the bore hole, and 
removing the collected fluids from the bore hole. 


1. A spill containment system to be used in a moving body of 5,299,888 
water having a bottom, a water level, and a bank, comprising: APPARATUS FOR CONVEYING AND DISCHARGING 

a) a deployment cable; BULK MATERIALS 

b) a floating boom, having a first end and a second end, Douglas E. Wysong, Middletown, and Joseph A. Bedel, Cincin- 
attached to the deployment cable at the first end and =— of Ohio, assignors to Finn Corporation, Fairfield, 
attached to a storage means at the second end; . one 

. Continuation-in-part of Ser. No. 800,167, Nov. 27, 1991, Pat. 

“ az i ee See aenhing the deployment cote No. 5,181,804. This a Nov. 5, 1992, Ser. No. 972,133 

d) a supply reel, located on the bank, on which a portion of US. Cl. 406—67 en ee 18 Claims 
the deployment cable is stored; 

e) a take up reel, located near the supply reel on the bank, on 
which a portion of the deployment cable is stored; 

f) a subsurface anchor affixed to the bottom of the moving 
body of water some distance from the bank; 

g) a guide means affixed to the subsurface anchor, the de- 
ployment cable being slidably attached to the guide 
means; 

h) a first drive motor connected to the supply reel; ann © 

i) a second drive motor connected to the take up reel; and ia th eet 

j) actuation means to start the first drive motor and the 
second drive motor; 

k) the first drive motor and the second drive motor function- 
ing so as to cause more of the deployment cable to be 
stored on the take up reel and less of the deployment cable 
to be stored on the supply reel, moving the floating boom 
toward a point on the water level above the subsurface 


1. An apparatus for conveying and discharging bulk material 
anchor. 


comprising 
a hopper feeder assembly having a diverter mounted at one 
end of said hopper; 
a trough mounted generally below said hopper assembly; 
a converging screw conveyor mounted within said trough; 
a means for driving said screw conveyor; 
an opening in the bottom of said trough; 
a transition area located beneath said opening; 
a rotary air valve located beneath said transition area and 
mounted at one end of said hopper assembly; 
a means for driving said rotary air valve; 
said rotary air valve having a material inlet, a central shaft 
with multiple vanes mounted at a five to ten degree angle 
to the axis of said shaft defining pockets between said 
Filed Oct. 21, 1992, Ser. No. 964,452 vanes; 
Int. Cl.’ BO9B 1/00 : at least one cutting means positioned on a mounting shelf 
US. Cl. 405—128 15 Claims along the longitudinal axis of said material inlet; 
said rotary air valve having an air inlet and an air outlet, said 


5,299,887 
IN-SITU PROCESS FOR REMEDIATING OR 
ENHANCING PERMEABILITY OF CONTAMINATED 
SOIL 
Donald L. Ensley, P.O. Box 955, Bodega Bay, Calif. 94923 


1. A method of removing an undesired contaminant from a 
sub-surface soil matrix, said method comprising the steps of outlet offset from said inlet by the angle of said vane so 


forming a bore hole in the soil, that air fed through said inlet is channeled through said 
moving a source of microwave energy through said bore pocket to said outlet; 


hole while radiating electromagnetic energy laterally into _a means for conveying bulk material from said outlet of said 
the soil at a frequency and power density which selec- rotary valve; 
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and a means for supplying pressurized air to said air inlet. 


5,299,889 
PNEUMATIC CONVEYOR APPARATUS 
Keith A. Langenbeck, Dallas, Tex., assignor to Langenbeck 
Grandchildren’s Irrevocable Trust, San Antonio, Tex. 
Filed Dec. 29, 1992, Ser. No. 999,770 
Int. Cl.5 B65G 51/03 


U.S. Cl. 406—88 8 Claims 


2. Apparatus for pneumatically conveying an article along a 
predetermined path, said apparatus comprising: 

first and second pneumatic means positionable on respective 
opposite sides of the predetermined path for applying a 
pneumatic force to move the article along the predeter- 
mined path, said pneumatic force including a component 
for lifting the article as the article is moved along the 
predetermined path, said first pneumatic means including 
a first air duct communicating with an air supply and a 
first plurality of vents in a laterally facing surface of said 
first air duct for directing a flow of air on the article when 
the article is retained in a relatively upright position, said 
second pneumatic means including a second air duct com- 
municating with an air supply and having a second plural- 
ity of vents in a laterally facing surface of said second air 
duct for directing a flow of air on the article when the 
article is retained in the relatively upright position, se- 
lected ones of said first and second plurality of vents being 
located below a bottom portion of the article when the 
article is retained in the relatively upright position for 
directing a flow of air on the bottom portion of the article 
to lift the article as the article is moved along the predeter- 
mined path; and 

retaining means for retaining the article in the relatively 
upright position as the article is moved along the predeter- 
mined path. 


5,299,890 
UNIT FOR SUPPLYING PRODUCTS TO A 
MANUFACTURING MACHINE 

Mario Spatafora, and Antonio Gamberini, both of Bologna, 

Italy, assignors to G. D Societa’ per Azioni, Bologna, Italy 

Filed Apr. 30, 1991, Ser. No. 693,361 
Claims priority, application Italy, May 11, 1990, 3500 A/90 
Int. Cl.5 B65G 51/03 

US. Cl. 406—88 7 Claims 

1. A pneumatic supply unit (4), for supplying compact, 
relatively heavy products (2), to a manufacturing machine (6), 
said unit (4) having an output end, and comprising lateral guide 
means (8) defining a route along which said products (2) are 
fed and travel in a single file, in orderly succession and in a 
traveling direction (10) towards said output end; a bottom plate 
(7) located along said route; a number of nozzles (16, 17) 
formed through said bottom plate (7); and means (12) for 
supplying said nozzles (16, 17) with pressurized pneumatic 
fluid; said nozzles (16, 17) being arranged in at least two rows 
(13, 14) along and symmetrically in relation to said route; and 
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each said nozzle (16, 17) in each said row (13, 14) being so 
designed as to emit a jet of pneumatic fluid having a first 
component directed parallel to said route and in said traveling 
direction (10) and a second component directed transversely in 
relation to said traveling direction (10) and towards the other 
row (14, 13) of nozzles (16, 17); wherein said lateral guide 
means (8) comprise two lateral walls extending along said 


route and defining, with said bottom plate (7), a channel (9) 
along which to feed an orderly row of said products (2); with 
accelerating means (20) being associated with said lateral walls 
(8) for varying, within a given range, the forward thrust ex- 
erted on said products (2) in said traveling direction (10); and 
wherein said accelerating means (20) comprise a cover for said 
channel (9), and actuating means (23) for moving said cover to 
and from said bottom plate (7). 


5,299,891 
PNEUMATIC TUBE SYSTEM 

Leo Grosswiller, East Canton; Walter G. Anders, and Lawrence 
F. Mannella, both of North Canton, all of Ohio, assignors to 

Diebold, Incorporated, Canton, Ohio 

Continuation of Ser. No. 715,295, Jun. 14, 1991, abandoned. 
This application Oct. 1, 1992, Ser. No. 956,431 
Int. Cl.5 B65G 51/32 

16 Claims 











5. A system for pneumatically transferring articles between 
two spaced-apart locations having first and second terminals 
which receive and dispatch the articles, each terminal includ- 
ing: 

a carrier receiver defining and having an internal cavity 
dimensioned to receive an article carrier therein and posi- 
tion said carrier in operable alignment with a transfer tube, 
said carrier receiver including a first opening communi- 
cating said cavity with said transfer tube and a second 
opening for insertion and removal of said carrier into and 
from said cavity; 

a generally planar gate slidably movable over said second 
opening between a first position wherein said gate covers 
said second opening and a second position wherein said 
gate is removed from said second opening; and 

means for moving said planar gate to said first position 
wherein it is maintained until said carrier is received by 
said carrier receiver, and for moving said planar gate to 
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said second position wherein it is maintained until said 
carrier is dispatched from said carrier receiver to said 
transfer tube. 


5,299,894 
WORKPIECE POSITIONING AND DRILLING END 
EFFECTOR 
Peter D. McCowin, Enumclaw, Wash., assignor to The Boeing 
Company, Seattle, Wash. 
Filed Dec. 23, 1992, Ser. No. 996,806 
5,299,892 Int. Cl.5 B23B 35/00 
BORONNITRIDE COATED MICROCUTTING DEVICE USS. Cl. 408—1 R 
Werner Pickert, Coburg, Fed. Rep. of Germany, assignor to 
Kapp & Co. Werkzeugmaschinenfabrik, Coburg, Fed. Rep. of 
Germany 
Filed Jun. 17, 1992, Ser. No. 900,016 
Claims priority, application Fed. Rep. of Germany, Jun. 17, 
1991, 4119872 
Int. Cl.5 B26D 1/12 


USS. Cl. 407—32 10 Claims 


ie 


ee wee, a ) Ade 


1. A rotating tool for the cutting of hardened workpieces, 
comprising: 1. An end effector for positioning a channel-shaped work- 
a base body made of steel having a working surface, said Piece and drilling a hole at a predetermined position in the 
working surface being coated with a homogeneous layer WOrkpiece, comprising: 


of a uniform thickness of an extremely hard material and 
having a plurality of micro cutting grooves that extend 
parallel to one another and at an acute angle relative to a 


a top plate having structure for connecting a drill driver to 
said top plate, and an opening through which a drill 
mounted in said drill driver can extend along a drill axis to 


drill a hole in said workpiece; 

a base plate mounted beneath said top plate on guides for 
self-parallel movement toward and away from said top 
plate; 

a lead screw having one end rotatably mounted in an axially 
fixed position relative to said base plate, and threadedly 
engaged with a nut mounted on said top plate such that 
said lead screw rotates when said base plate moves toward 
and away from said top plate; 

a cam roller assembly rotatably mounted on said base plate 
and projecting from the bottom surface thereof in a posi- 
tion to enter said channel in said workpiece when said end 
effector is located over said workpiece; 
gear reduction drive train connected between said lead 
screw and said cam roller assembly whereby said lead 
screw drives said cam roller assembly to rotate in said 
workpiece channel and move said workpiece to the de- 
sired position under said drill when said base plate ap- 
proaches said top plate under influence of a robot pressing 
said end effector against said workpiece. 


tangent of said working surface, each said micro cutting 
groove having a cross-sectional profile with a cutting 
edge and a chip space. 


5,299,893 
DISPOSABLE SURGICAL CUTTERS 
Paul E. Salyer, and Brian D. Salyer, both of Warsaw, Ind., 
assignors to Othy, Inc., Warsaw, Ind. 

Continuation-in-part of Ser. No. 668,926, Mar. 13, 1991, Pat. 
No. 5,100,267. This application Mar. 27, 1992, Ser. No. 858,934 
The portion of the term of this patent subsequent to Mar. 31, 
2009, has been disclaimed. 

Int. Cl.5 A61B 17/16 


USS. Cl. 407—54 19 Claims 


5,299,895 
RATCHETING THREADING TOOL 
Wesley H. Greenhill, PO Box 111, Meadview, Ariz. 86444 
Filed Sep. 3, 1992, Ser. No. 939,659 
Int. Cl.5 B23G 5/02; B25B 13/46 
USS. Cl. 408—56 

1. A ratcheting threading tool, comprising, 

a ratcheting head, the ratchet head including a cylindrical 
rotary disc rotatably mounted within the ratcheting head 
arranged for ratcheting engagement relative to the ratch- 
eting head, with the rotary disc and the ratcheting head 
coaxially aligned along a predetermined axle, and, 

the rotary disc including a central polygonal aperture di- 
rected through the rotary disc coaxially aligned relative to 
the predetermined axis, and, 


5 Claims 


1. A disposable cutter comprising a cutting lid having a 
plurality of cutting edges, said cutting lid having perforations 
adjoining said cutting edges, said cutting lid defining an axis of 
rotation, said cutting lid being joined to the top of a transparent 
bowl, said bowl having a bottom with a tool driver opening 
therein, said opening being coaxial with said bowl and said 
cutting lid. 
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a first handle fixedly mounted to the ratcheting head, and, 

a threaded socket mounted to the ratcheting head iongitudi- 
nally aligned with the first handle, and a second handle 
arranged for selective securement relative to the threaded 
socket, and, 

a die holder member, with the die holder member arranged 
for mounting within the polygonal aperture, and, 

a collet assembly, with the collet assembly arranged for 
mounting within the polygonal aperture, wherein the 
collet assembly is arranged for securement of a threading 
tap, and, 

the die holder member includes a die holder polygonal 
shank, and the die holder polygonal shank arranged for 
complementary reception within the polygonal aperture, 
and the die holder member further including a split collar 


mounted to the polygonal shank coaxially aligned there- 
with, with the split collar including a first flange and a 
second flange, with the first flange and second flange 
arranged in coextensive relationship relative to one an- 
other biased in a spaced relationship relative to one an- 
other projecting laterally beyond the die holder polygonal 
shank, and a threaded lock rod orthogonally directed 
through the first flange and the second flange for directing 
the first flange towards the second flange, with the split 
collar having a split collar bore directed therethrough, 
with the split collar bore further directed through the die 
holder polygonal shank, and the bore having a toothed 
interior bore wall, and a thread cutting die, wherein the 
thread cutting die includes a toothed exterior side wall 
arranged for complementary engagement with the 
toothed interior bore wall. 


5,299,896 
GUN JIG 
Bernard L. Ferri, 141 Arizona Ave., Trinidad, Colo. 81082 
Filed Feb. 18, 1993, Ser. No. 19,536 
Int. Cl.5 B23B 49/02 


U.S. Cl. 408—72 R 
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1. A gun jig comprising: 

a first template defining first and second end surfaces, a first 
substantially planar surface extending between said first 
and second end surfaces, a second substantially planar 
surface oriented substantially perpendicular to said first 
planar surface and extending between said first and second 
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end surfaces, a first recessed surface extending between 
said first and second end surfaces, a first plurality of guide 
holes extending between said first planar surface and said 
first recessed surface, a second plurality of guide holes 
extending between said second planar surface and said 
first recessed surface, a first connecting surface extending 
between said first and second end surfaces and joining said 
first planar surface and said first recessed surface,and a 
second connecting surface extending between said first 
and second end surfaces and joining said second planar 
surface and said first recessed surface; and 

a second template defining one and another end surfaces, 
one substantially planar surface extending between said 
one and another end surfaces, another substantially planar 
surface extending between said one and another end sur- 
faces, a second recessed surface extending between said 
one and another end surfaces, a first plurality of guide 
apertures extending between said one planar surface and 
said second recessed surface, a second plurality of guide 
apertures extending between said another planar surface 
and said second recessed surface, and another connecting 
surface extending between said one and another end sur- 
faces and joining said another planar surface and said 
second recessed surface. 


5,299,897 
MASONRY FASTENER 


Herman Marquardt, Pinckney, Mich., assignor to Great Lakes 


Tool and Machine, Milford, Mich. 


Continuation of Ser. No. 918,663, Jul. 22, 1992, abandoned. This 


application Jun. 9, 1993, Ser. No. 74,718 
Int. Cl.5 F16B 15/08 
4 Claims 





1. A fastener for installing in a pre-drilled hole in masonry 


material, comprising: 


an elongated shank having an enlarged head for forcibly 
driving said fastener into said hole, said shank in the re- 
gion between said head and a terminal end thereof formed 
of uniform diameter round stock and having a diameter 
being less than said hole diameter, at least a portion of said 
shank being deformed to form a helix wherein said de- 
formed portion of said shank occupies a cylinder in a free 
state having a diameter greater than said hole diameter, 
said fastener being adapted such that said shank turns 
upon being driven into said hole and is radially com- 
pressed through bending deflection and deformed by said 
hole such that a continuous helical contact line is defined 
between said hole and said deformed portion of said shank 
along which said radial compressive force acts between 
said shank and said hole which retains said fastener within 
said hole, said helical contract line making at least one full 
turn along the length of said hole, said deformed portion 
being adapted to abrade and causing said pre-formed hole 
to be abraded upon driving of said shank into said hole to 
form a helical groove in said hole thereby increasing 
frictional and surface-to-surface contact between said 
shank and said hole, whereby said fastener is secured 
within said hole through cooperation of the bending de- 
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flection of said shank, the increased frictional contract 
between said fastener and said hule as induced by the 
abrading of said hole, and the turning of said fastener 
during attempted withdrawal from said hole. 


5,299,898 
METHOD OF AND APPARATUS FOR BINDING STACKS 
OF SUPERIMPOSED SHEETS 

Rudolf Kaufmann, Neuffen, and Jiirgen Scholz, Oberboihingen, 

both of Fed. Rep. of Germany, assignors to Womako Mas- 

chinenkonstruktionen GmbH, Nurtingen, Fed. Rep. of Ger- 

many 

Filed May 19, 1993, Ser. No. 64,710 

Claims priority, application Fed. Rep. of Germany, Jun. 17, 

1992, 4219792 
Int. Cl.5 B42B 5708 


US. Cl. 412—7 30 Claims 


1. A method of assembling stacks of overlapping sheets, each 
having a plurality of marginal recesses and deformable sheet 
portions at the recesses, with binders having profiles substan- 
tially complementary to and receivable in the recesses, com- 
prising the steps of positioning a series of spaced apart and 
aligned binders at an assembling station; and moving the de- 
formable sheet portions against the positioned binders so that 
each binder deforms a discrete portion of each sheet and enters 
the respective recess. 


5,299,899 
CAN SEAMER 
Naoyoshi Katou; Hirofumi Itoh; Seiki Tamiya, and Masateru 
Takahara, all of Nagoya, Japan, assignors to Mitsubishi Juko- 
gyo Kabushiki Kaisha, Tokyo and Churyo Engineering Kabu- 
shiki Kaisha, Aichi, both of Japan 
Division of Ser. No. 953,788, Sep. 20, 1992. This application 
May 7, 1993, Ser. No. 57,640 
Claims priority, application Japan, Oct. 30, 1991, 3-310200; 
Oct. 30, 1991, 3-310201; Oct. 30, 1991, 3-310202 
Int, Cl.5 B21D 51/26 


USS. Cl. 413—27 1 Ciaim 


aaaes . 
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1. A knock-out pad mounting/dismounting mechanism in a 
can seamer which includes a plurality of seaming mechanisms 
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for performing a seaming operation on a can wherein said 
mechanism comprises: 

a knock-out rod comprising an anti-rotational protrusion 
located on the bottom end of the knock-out rod and a 
knock-out rod bore located on the end of the knock-out 
rod having a ring shaped groove on the sidewall of the 
knock-out rod bore; 

a knock-out pad that is detachably mounted to said knock- 
out rod comprising a knock-out pad bore for receiving a 
headed shaft and a groove portion for engaging said pro- 
trusion of the knock-out rod to prevent relative rotation 
between the knock-out pad and rod; 

a headed shaft to be received in a vertically slidable manner 
in the knock-out pad bore, said headed shaft having pin 
mounted thereto to be supported by the ring shaped 
groove in the knock-out rod bore; and 

a braking mechanism for stopping rotation of the knock-out 
rod; 

so that by inserting the headed shaft and pin into the knock- 
out rod bore and rotating the headed shaft so that the pin 
mounted to the shaft is supported by the ring shaped 
groove, the knock-out pad is interlocked with the knock- 
out rod. 


5,299,900 

INSTALLATION FOR CHARGING A SHAFT FURNACE 
Pierre Mailliet, Luxembourg, and Emile Lonardi, Bascharage, 

both of Luxembourg, assignors to Paul Wurth S.A., Luxem- 

bourg, Luxembourg 

Filed May 14, 1992, Ser. No. 883,007 

Claims priority, application Luxembourg, May 15, 1991, 

87938 
Int. Cl.5 F23K 3/18 


USS. Cl. 414—206 6 Claims 


Ysa 


1. An installation device for charging a shaft furnace, com- 
prising 

a distribution chute suspended from a top of the furnace, said 
distribution chute being rotatable about a vertical x axis of 
the furnace and pivotable about a horizontal y axis of 
suspension of said chute; ; 

means for driving said chute, said means for driving said 
chute comprising first and second independently actuated 
rolling rings for rotating said chute about the x axis and for 
modifying an angle of tilt of said chute relative to the x 
axis by pivoting about the y axis, said first rolling ring 
includes a curved element having a center of curvature O 
being located at the intersection of the x axis and the Y 
axis, said first rolling ring having an elongated groove 
with generally parallel edges extending along a meridian 
of said curved element; 

two generally horizontal crosspieces extending generally 
parallel on one side of said chute, said crosspieces being 
securely fastened to said second rolling ring; each of said 
crosspieces including a bearing; 

a U-shaped stirrup member extending transversely to said 
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chute, said stirrup member having two lateral side plates 
which form legs of said U-shape, said chute being sup- CHIP-TYPE ELECTRONIC ELEMENT SUPPLYING 
ported in a removable manner by said two lateral side APPARATUS 
plates, each of said lateral side plates including a support Hiroyuki Fujiwara, Osaka; Takayuki Fujita, Hirakata; Shigeto- 
journal housed in said corresponding bearing of each of Shi Negishi, Suita; Kunio Tanaka, Kadoma; Hiroaki 
said crosspieces; Terazawa, Osaka; Hidekazu Nakamura, Ibaraki, and Takayo- 
an arm extending from one of said lateral side plates in a Shi Kado, Katano, all of Japan, assignors to Matsushita Elec- 
direction of said curved element; and tric Industrial Co., Ltd., Osaka, Japan 
a runner block wherein one end of said arm pivots, said Filed Jen. 21, 1992, Ser. No. 823,570 


runner block sliding in said groove, wherein a pivoting Ciaiess prierity, application Sagan, Jen. 22, 1991, 3-005692 


= : : Int. Cl.5 B65H 5/28; HO5K 13/04 
axis A defined between said arm and said runner block US. Cl. 414—416 


passes the center of curvature O of said curved element. 


5,299,902 


3 Claims 


5,299,901 
WAFER TRANSFER MACHINE 
Michio Takayama, Omiya, Japan, assignor to Texas Instru- 
ments Incorporated, Dallas, Tex. 
Filed Apr. 16, 1992, Ser. No. 869,428 
Int. Cl.5 B65G 49/07 
U.S. Cl. 414—404 





1. A chip-type electronic element supplying apparatus for 
supplying chip-type electronic elements from taped electronic 
element groups, each of said groups including a carrier tape 
provided with accommodating portions which accommodate 
said chip-type elements and a cover tape applied on said carrier 
tape, said chip-type electronic element supplying apparatus 
comprising: 





1. A wafer transfer machine comprising: 


a first fixture having a horizontally disposed longitudinal 
axis for receiving wafers arranged in parallel relation with 
respect to each other along the longitudinal axis of the 
first fixture; 

a second fixture having a longitudinal axis disposed in verti- 
cally spaced parallel relationship with respect to said first 
fixture for receiving wafers; 

first supporting means engageable with said first fixture for 
temporarily supporting said first fixture and movable in 
relation to said first fixture in a direction for detaching 
from said first fixture; 

a turntable on which said first fixture is disposed; 

means for rotating said turntable about an axis coincident 
with the center of said turntable and through an arc for 
moving said first fixture and said first supporting means in 
a manner such that the position of said first fixture is 
reversed relative to said second fixture; 

second supporting means mounted on said turntable and 
engageable with a wafer received in said first fixture for 
temporarily supporting the wafer in said first fixture and 
movable with said turntable to respectively release the 
wafer in a first position and to guide the wafer in a second 
position; and 

third supporting means reciprocally movable between said 
first fixture and said second fixture for transferring at least 
one wafer from a first support position in said first fixture 
as determined by said second supporting means, and fol- 
lowing the rotation of said turntable to reposition said 
second supporting means and said at least one wafer re- 
leasably supported thereby, to a second support position 
in said second fixture. 


a body frame, having a recessed portion formed at a first end 
portion; 

a plurality of reels, each of said reels having one of said taped 
electronic element groups wound thereon; 

reel side plates, disposed at a second end portion of said body 
frame, for rotatively fastening said plurality of said reels; 

tape feeding mechanisms, disposed in said recessed portion, 
each of said tape feeding mechanisms including a feeding 
means which is engaged to a carrier tape of one of said 
taped electronic groups, said feeding means for intermit- 
tently coveying said carrier tape; wherein a number of 
said feeding mechanisms corresponds to a number of said 
plurality of reels; 

tape retainers disposed above said feeding mechanisms; 

a cut portion for separating cover tape from carrier tape of 
said taped electronic groups; 

a cover tape take-up portion, disposed in an intermediate 
portion of said body frame, for receiving said cover tape 
separated from said carrier tape and providing said sepa- 
rated cover tape to a portion of said tape retainers for 
taking up said separated cover tape, said cover tape-up 
portion comprising tape-up reels each having flanges and 
each being arranged such that an outer portion of at least 
one of its flanges has a gear shape take-up ratchet, each of 
said take-up ratchets including said at least one flange; 

a drive mechanism, for said tape-up ratchets, disposed to be 
in alignment with said take-up reels of said cover tape 
take-up portion; and 

an element taking-out portion, disposed in a front portion of 
said tape retainers, through which said chip-type elec- 
tronic elements are taken out from said carrier tape. 
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5,299,903 
RETRIEVAL GUIDE FOR BOAT TRAILERS 
Harry N. Kesselring, W. Hill Rd., R.D. 3, Box 61, Elmira, N.Y. 
14903 
Filed Sep. 1, 1993, Ser. No. 115,911 
Int. Cl.5 B6OP 1/52 


USS. Cl. 414—534 13 Claims 


1. A retrieval guide for a boat trailer comprising: 

a) mounting means for mounting the guide to a frame of the 
trailer, comprising plate means for supporting the guide 
and clamp means for attaching the plate means to a cross- 
member of the trailer; 

b) a guide arm having upper and lower ends and a length 
therebetween, having a generally flat rectangular bottom 
with two ends and two side edges, with two side panels 
extending upward from the side edges of the bottom, 
forming a U-shaped channel, with open ends; 

c) pivot means for pivotally mounting the lower end of the 
guide arm to the plate means of the mounting means, 
whereby the guide arm may pivot from a lowered position 
in which the guide arm is generally horizontal and parallel 
to the trailer frame to a raised position in which the guide 
arm extends above the trailer frame on an angle; 

d) two cylindrical rollers for guiding the bottom of a boat 
onto the trailer, one attached to each side panel of the 
guide arm at the upper end thereof by means of a roller 
arm means extending above said guide arm side panels a 
sufficient distance that the rollers may rotate freely about 
its axis on the roller arm means without contacting the 
guide arm; 

e) the axes of the two cylindrical rollers being inclined 
toward a center of the guide arm, such that the axes of the 
two cylindrical rollers meet at a point lower than the point 
of attachment of the rollers with their roller arm means, 
forming a shallow “V”; and 

f) spring means for biasing the guide arm toward its raised 
position, attached to the guide arm and to the plate means 
of the mounting means. 


5,299,904 
VEHICLE LIFT WITH CONTACT SENSOR 
Curtis J. Simon, Pine Grove, and Dale Kempf, Clovis, both of 
Calif., assignors to Hogan Mfg., Inc., Escalon, Calif. 
Filed Mar. 26, 1992, Ser. No. 858,994 
Int. Cl.5 B6OP 1/44 
U.S. Cl. 414—541 26 Claims 

17. A lift designed to be installed in the entryway of a vehi- 

cle, the lift comprising: 

a carriage movable between a vehicle floor-level position 
and a curb-level position, and including a first member and 
a second member; 

a platform carried by the carriage, wherein the second mem- 
ber is connected to the platform such that the second 
member moves concurrently with the platform and is 
movable relative to the first member, wherein the first 
member is in a first relative position with respect to the 
second member when the platform is in the vehicle floor- 
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level position and the first member is in a second relative 
position with respect to the second member when the 
platform is in the curb-level position; 

a raise/lower mechanism for moving the carriage and the 
platform between the vehicle floor-level position and the 
curb-level position; and 


a sensor that generates a control signal corresponding to the 
curb-level position when the sensor detects that the first 
member is in the second relative position with respect to 
the second member, the sensor being configured to detect 
the relative position of the first member with respect to 
the second member at a location shielded from the outside 
environment. 


5,299,905 
ROPE DRUM DRIVING GEAR FOR A MOBILE 
MULTI-PURPOSE CHILD’S TOY 
Albert Rademacher, Miinchen, Fed. Rep. of Germany, assignor 
to BIG-Spielwarenfabrik Dipl.-Ing. E.A.Bettag, Fed. Rep. of 
Germany 
Filed May 28, 1992, Ser. No. 889,675 
Claims priority, application Fed. Rep. of Germany, Jun. 21, 
1991, 9107674[U] 
Int. Cl.5 A63H 29/00, 17/26 


USS. Cl. 414—624 4 Claims 


1. A rope drum driving mechanism for a child’s toy crane 
having a grab spade which can be operated to change the 
elevation of the spade as well as to open and close the spade, 
said driving mechanism comprising 

a gear mechanism, the gear mechanism comprising a rotat- 

able crank case having a crank handle extending there- 
from for rotating the crank case, a hollow wheel fixed 
against rotation to a body of the crane, the hollow wheel 
being housed coaxially within the crank case and having 
gear teeth about its inner circumference, the crank case 
housing a coaxial sun wheel gear attached thereto, the 
rotation of which sun wheel gear is actuated by rotation of 
the crank case, a planetary wheel gear situated between 
the sun wheel gear and the hollow wheel, the planetary 
wheel gear being connected to a rotatable drum connect- 
ing means coaxial with the sun wheel gear, such that upon 
rotation of the crank case, the sun wheel gear rotates and 
causes the planetary wheel gear to rotate and orbit about 
the sun wheel gear, 

a rope drum being connected to and rotated by the rotation 
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drum connecting means, the rope drum being coaxial with 
the sun wheel gear the rope drum comprising a first drum 
adjacent the gear mechanism and a second drum adjacent 
the first drum, the first drum being connected by way of a 
first rope wound therearound to an opening and closing 
mechanism of the grab spade, and the second drum being 
connected by way of a second rope wound therearound to 
an elevating mechanism of the grab spade, the first drum 
being connected to the gear mechanism by way of the 
rotatable drum connecting means such that upon rotation 
of the crank case by way of the crank handle, the first 
drum rotates to thereby effect operation of the opening 
and closing mechanism, the first drum and second drum 
being connected by a clutch mechanism which allows for 
an almost complete rotation of the first drum before the 
second drum is thereafter engaged, whereby the grab 
spade is first opened or closed before being lowered or 
raised by way of the second drum, 

wherein both the opening and closing mechanisms and the 
elevating mechanism are operated by a single crank han- 
dle, and the rope drum is rotated at a rate lower than that 
of the crank case such that operation of both the opening 
and closing mechanism and the elevating mechanism of 
the crane is rendered more easily controllable for a child 
operator. 


5,299,906 
SELF-ADJUSTING PNEUMATIC LOAD ELEVATOR 
Robert M. Stone, 9356 19th St. #E, Alta Loma, Calif. 91701 
Filed May 3, 1991, Ser. No. 695,692 
Int. Cl.5 B65G 57/22 
29 Claims 


1. A self-adjusting load elevator comprising: 
a base; 
a load platform; 
a vertically expandable scissors linkage mechanically cou- 
pled between the load platform and base; 
an air actuator chamber comprising 
a compressible bellows, 
means for mechanically coupling said compressible bel- 
lows to said scissors linkage such that the bellows is 
adapted to actuate the scissors linkage, and 
an air reservoir of fixed volume isobarically air-coupled to 
said compressible bellows to provide air to the bellows 
when the bellows expands and to receive back air from 
the bellows when the bellows contracts, whereby said 
air reservoir and said bellows have substantially the 
same air pressure at all times; and 
a normally closed air inlet/outlet valve air-coupled to the air 
actuator chamber. 


USS. Cl. 414—797.8 
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5,299,907 
DEVICE FOR TRANSFERRING FLAT ARTICLES, IN 


PARTICULAR BLISTER PACKS, FROM A CONVEYOR 


OF TABLETS TO A MAGAZINE AND VICE-VERSA 


Corrado Dal Pozzo, Imola, Italy, assignor to I.M.A. Industria 


Macchine Automatiche S.p.A., Ozzano Emilia, Italy 
Filed May 30, 1991, Ser. No. 707,590 
Claims priority, application Italy, Jun. 7, 1990, 3545 A/90 
Int. Cl.5 B65G 59/06 
4 Claims 


3. A device for transferring flat articles, in particular blister 


packs, from a conveyor to a magazine and vice versa compris- 
ing: 


a conveyor having at least one conveyor belt of said con- 
veyor being narrower than said flat article is long, a step 
motor to move said conveyor in steps in a closed loop, 

an upper surface at said conveyor provided externally with 
crosspieces forming on said upper surface a plurality of 
seats located at a distance one from the other correspond- 
ing to a distance covered by said upper surface at each 
stepping movement of said motor, 

a feed means for inserting said flat articles in said seats at the 
beginning of said upper surface crosswise with respect to 
said upper surface to protrude over both longitudinal 
edges of said upper surface; 

a vertical magazine having an open bottom placed above 
said upper surface in a centered position with respect to a 
dwell station where said seats stop by the operation of said 
step-motor drive, 

spring-operated means at a lower part of said magazine for 
retaining a stack of flat articles within said magazine, said 
magazine having a rectangular cross-section no smaller 
than the plan section of said flat articles; 

at least two arms attached to a vertical rod and respectively 
situated on each side of said upper surface, below said 
magazine, with gripping means fastened to upper ends of 
said arms, each of said arms having an internal longitudi- 
nal edge, 

means for moving said rod vertically and synchronously 
with a stepping movement of said conveyor between two 
positions for said gripping means, a lowered position in 
which said gripping means are below a longitudinal plane 
occupied by portions of said flat articles protruding from 
said seats, and a raised position, in which said gripping 
means are situated at least at a level of a horizontal sup- 
porting plane provided by said retaining means of said 
stack, 

means for activation of said gripping means when said rod 
moves upward and when said gripping means meet with 
said portions positioned above a flat article protruding 
from one of said seats situated in said swell station, and for 
deactivation of said gripping means when at said raised 
position, causing said flat article to be transferred from 
said seat to said magazine and to become a lowermost flat 
article of said stack; 

means for activation of said gripping means, when at said 
raised position, causing said gripping means to release said 
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lowermost flat article of said stack in said magazine, thus 
transferring said flat article to a vacant seat positioned 
below and on said belt, said vacant seat being situated at 
said dwell station and receiving said flat article because 
said gripping means are deactivated, 

two longitudinal fixed sidepieces situated upstream of said 
dwell station and symmetrically with respect to said upper 
surface, each of said fixed sidepieces having on an inside 
face a longitudinal groove designed to receive and guide 
ends of said flat articles, 

two movable sidepieces downstream of said fixed sidepieces 
and beneath said magazine, each of said movable side- 
pieces having a longitudinal groove on an inside face and 
being joined to a fixed support by means of a pin located 
parallel to said upper surface, 

a spring-operated means which opposes movement of said 
movable sidepieces in an outwards direction, and 

blocking means for blocking movement in an inwards direc- 
tion of said movable sidepieces, said blocking means and 
said spring-operated means forming a rest position for a 
relative movable sidepiece, said groove of said relative 
movable sidepieces in said rest position being aligned with 
a groove of a corresponding fixed sidepiece. 


5,299,908 
REGENERATIVE PUMP HAVING ROTOR WITH 
BLADES WHOSE INCLINATION VARIES RADIALLY OF 
THE ROTOR 

Mark J. Robbie, Stirling, Great Britain, assignor to Dowty 

Defence and Air Systems Limited, Gloucestershire, United 

Kingdom 
PCT No. PCT/GB91/02242, § 371 Date Sep. 9, 1992, § 102(e) 

Date Sep. 9, 1992, PCT Pub. No. WO92/10680, PCT Pub. 

Date Jun. 25, 1992 

PCT Filed Dec. 16, 1991, Ser. No. 917,053 

Claims priority, application United Kingdom, Dec. 15, 1990, 

9027230.3 
Int. Cl.5 FO4D 5/00, 29/18 

US. Cl. 415—55.1 


1. A regenerative pump comprising a housing with a pump 
inlet and a pump outlet, an impeller rotatably mounted within 
the housing and having a plurality of blades forming a series of 
cells spaced angularly around the axis of rotation of the impel- 
ler, and a flow channel within the housing extending between 
the pump inlet and pump outlet and including a guide channel 
in the housing located alongside the impeller so that the cells 
open laterally of the plane of rotation of the impeller into said 
guide channel and cooperate therewith to induce a spiral or 
helical flow of fluid through the guide channel and cells along 
the length of said flow channel as the impeller is rotated, each 
blade (8) extending radially over a first radial portion (20) 
thereof adjacent to at least a part of the pump inlet (13), and 
over a second radial portion thereof adjacent to at least a part 
of the guide channel (15) spaced radially from the pump inlet, 
and having a trailing surface (19) with a profile that varies 
radially, the trailing surface of the blade over said first radial 
portion (20) being inclined forwardly in the direction of rota- 
tion (R) towards its outer edge (17) as compared with the 
trailing surface (19) of the blade over said second radial por- 
tion. 
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5,299,909 
RADIAL TURBINE NOZZLE VANE 
James B. Wulf, Williamsville, N.Y., assignor to Praxair Tech- 
nology, Inc., Danbury, Conn. 
Filed Mar. 25, 1993, Ser. No. 37,135 
Int. Cl.5 FO1ID 1/02, 9/00 


USS, Cl. 415—186 13 Claims 


1. A radial turbine having an impeller mounted for rotation 
about an axis and encircled by a radial nozzle comprising a 
plurality of nozzle vanes having trailing edges arranged with a 
circumferential spacing around a circle and a nozzle throat 
defined by a minimum width between adjacent vanes wherein 
at least one vane for approximately one throat width down- 
stream of the throat has a suction surface, which relative to a 
radius of the circle, has an angle of about 2° to about 7° less 
than an angle whose cosine is equal to the throat width divided 
by the spacing; and downstream of the throat to the trailing 
edge has an angle of not greater than about 1.5° greater than 
the angle whose cosine is equal to the throat width divided by 
the spacing. 


5,299,910 
FULL-ROUND COMPRESSOR CASING ASSEMBLY IN A 
GAS TURBINE ENGINE 
Alan R. Gilchrist, Fairfield, Ohio, assignor to General Electric 
Company, Cincinnati, Ohio 
Continuation of Ser. No. 824,274, Jan. 23, 1992, abandoned. This 
application Mar. 4, 1993, Ser. No. 28,923 
Int. Cl.5 FOID 9/02 
US. Cl. 415—209.3 
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1. In a gas turbine engine having alternating axially-arranged 
stages of movable blades and stationary vanes, each stage of 
movable blades including a row of rotor blades attached to and 
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extending radially outwardly from a rotor, each stage of sta- 
tionary vanes including a row of stator vanes, a full-round 
casing assembly comprising; 

(a) a plurality of vane sectors with said vanes projecting 
therefrom defining each stage of stationary vanes; 

(b) an inner casing inserted over said rotor and blades; and 

(c) an outer casing inserted over said inner casing and spaced 
radially outwardly therefrom; 

(d) said inner casing including alternating axially-arranged 
full-round bands, said bands including at least one shroud 
band encircling outer ends of said rotor blades and at least 
one mounting band having means on an interior side 
thereof for mounting said vane sectors circumferentially 
in side-by-side relation around said mounting band such 
that said vanes extend radially inwardly therefrom; 

(e) wherein said mounting means is a circumferential guide 
track defined on said interior side of said mounting band 
and extending around said mounting band; and 

(f) wherein said mounting band has at least one opening to 
allow inserting said vane sectors one at a time from an 
exterior side of said mounting band through said opening 
to said guide track and indexing said vane sectors around 
the interior of said mounting band in order to assemble 
said vane sectors and vanes to said inner casing after rotor 
blades have been assembled to said rotor and said inner 
casing has been inserted over said rotor blades. 


5,299,911 
ELECTRIC PITCH CONTROL APPARATUS FOR 
VARIABLE-PITCH PROPELLER 
Yoshihito Moriya, Nagoya, Japan, assignor to Toyota Jidosha 

Kabushiki Kaisha, Aichi, Japan 
Filed Jul. 24, 1992, Ser. No. 919,652 

Claims priority, application Japan, Jul. 25, 1991, 3-208654 

Int. Cl.5 B64C 11/30 


US. Cl, 416—35 5 Claims 


1. An electric pitch control apparatus for a variable pitch 
propeller of an aircraft equipped with a pitch control mecha- 
nism having an electrically controlled actuator for controlling 
a pitch angle of a blade of the propeller in accordance with a 
control current applied thereto, comprising: 

an engine rotation sensor for detecting an actual rotational 

number of a prime engine of the aircraft; 

a throttle sensor for detecting an opening degree of a throttle 

of the prime engine; 

first means for determining a target rotational number of the 

prime engine in relation to the opening degree of said 
throttle; 

second means for calculating a difference between the target 

and actual rotational numbers of the prime engine; 

third means for determining a standard control value in 

relation to the calculated difference between the target 
rotational number and the actual rotational number; and 
fourth means for controlling the control current based on 
the standard control value and for applying the control 
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current to said pitch control mechanism so that the pitch 
angle of the propeller blade is varied by operation of said 
actuator to coincide the actual rotational number of the 
prime engine with the target rotational number; 
wherein said electric control apparatus further comprises 
means for determining a flight condition of the aircraft, and 
means for correcting the standard control value in accordance 
with the calculated difference in rotational number when the 
aircraft has been in a constant flight condition for a predeter- 
mined time. 


5,299,912 
DRIVE SYSTEM FOR CHANGING THE DIAMETER OF A 
_ VARIABLE DIAMETER ROTOR 
Evan A. Fradenburgh, Fairfield, and Gordon G. Miller, Shelton, 
both of Conn., assignors to United Technologies Corporation, 
Hartford, Conn. 
Filed Jul. 28, 1992, Ser. No. 920,861 
Int. Cl.5 B64C 27/54 
U.S, Cl. 416—87 


1. A gear drive system for a variable diameter rotor having 
a hub, one or more variable length blades extending from the 
hub, the hub incorporating means for extending and retracting 
the one or more biades, a rotor drive shaft attached to the hub 
for rotating the hub and the one or more blades, the drive 
system comprising: 

a single central shaft, extending coaxially within the rotor 
drive shaft and connected to the hub for extending and 
retracting the one or more blades; 

first brake means engagable with the central shaft for vary- 
ing the speed of rotation of the central shaft relative to the 
rotor drive shaft; 

gear means engaged with the central shaft for varying the 
speed of rotation of the central shaft relative to the rotor 
drive shaft, the gear means located at a lower end of the 
central shaft, the gear means having a stub shaft coaxial 
with the central shaft, bevel gear means fixed to the stub 
shaft, pinion gear means engaged to the bevel gear means, 
the central shaft having a bevel gear engaged to the pinion 
gear means, second brake means associated with the sub 
shaft such that applying the second brake means on the 
stub shaft causes the pinion gear means to rotate the cen- 
tral shaft at a speed different from the rotor drive shaft. 
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5,299,913 
WIND POWER PLANT 

Gotz Heidelberg, Am Hiigel 16, W-8136 Starnberg-Percha, Fed. 

Rep. of Germany 
PCT No. PCT/EP90/02060, § 371 Date Jul. 9, 1992, § 102(e) 

Date Jul. 9, 1992, PCT Pub. No. WO91/08394, PCT Pub. 

Date Jun. 13, 1991 

PCT Filed Nov. 30, 1990, Ser. No. 867,236 

Claims priority, application Fed. Rep. of Germany, Dec. 1, 

1989, 3939862 
Int. Cl.5 FO3D 3/00 


US. Cl. 416—197 A 24 Claims 





1. A wind power plant for harnessing wind power, compris- 

ing 
(a) a tower; 
(b) an upright shaft supported by said tower; 
(c) a supporting structure disposed on the shaft for rotation 
about an upright rotary axis; said supporting structure 
including a rotary supporting ring; 
(d) a plurality of upright elongate rotor blades mounted on 
said supporting structure; said rotor blades being spaced 
circumferentially from one another and radially from said 
upright rotary axis; 
(e) a bearing mounted on said shaft and having a bearing axis 
coinciding with said upright rotary axis; said supporting 
structure surrounding said bearing and being supported 
thereby on said shaft; said bearing being situated at a 
height level which substantially corresponds to a height 
level of a horizontal plane halving the rotor blades; 
(f) a stationary supporting ring generally coaxially surround- 
ing said upright rotary axis; and 
(g) energy conversion means for converting a rotary motion 
of said rotor blades into electric energy; said energy con- 
version means being situated at a height level which sub- 
stantially corresponds to the height level of said horizon- 
tal plane halving the rotor blades; said energy conversion 
means including 
(1) a first, stationary functional part mounted on said 
stationary supporting ring; 

(2) asecond, rotary functional part mounted on said rotary 
supporting ring; 

(3) an air gap defined between said first and second func- 
tional parts; 

(4) an exciter system carried by one of said first and sec- 
ond functional parts; and 

(5) a conductor system carried by another of said first and 
second functional parts. 


5,299,914 
STAGGERED FAN BLADE ASSEMBLY FOR A 
TURBOFAN ENGINE 

Jan C. Schilling, Middletown, Ohio, assignor to General Electric 

Company, Cincinnati, Ohio 

Filed Sep. 11, 1991, Ser. No. 757,854 
Int. Cl.5 FOID 5/14 

US. Cl. 416—203 7 Claims 

1. A fan blade assembly for a turbofan engine fan stage 
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circumscribed by a fan casing, said fan blade assembly com- 
prising: 

a plurality of rugged FOD resistant fan blades circumferen- 
tially disposed on a fan rotor in the fan stage and in rota- 
tional sealing engagement with the fan casing, 

a plurality of less rugged fan biades made of a lighter weight 


material than said rugged blades are circumferentially 
disposed on said fan rotor in the fan stage and in rotational 
sealing engagement with the fan casing, and 

said less rugged blades are staggered with respect to said 
rugged blades such that leading edges of said rugged 
blades are axially displaced on said fan rotor forward of 
the leading edges of said less rugged blades. 


5,299,915 

BUCKET FOR THE LAST STAGE OF A STEAM TURBINE 
Cuong V. Dinh, Schenectady, and Steven G. Ruggles, Scotia, 

both of N.Y., assignors to General Electric Corporation, Sche- 

nectady, N.Y. 

Filed Jul. 15, 1992, Ser. No. 913,352 
Int. Cl.5 FOID 5/14 

US. Cl. 416—223 A 





1. A bucket for a steam turbine having a profile in accor- 
dance with Charts I-XIX; XXI-XXXIX; and XLI inclusive of 
Table I. 


5,299,916 
LIQUID-RING PUMP HAVING AN OUTLET MEANS 
INCLUDING A NOISE REDUCING FLEXIBLE 
MEMBRANE 
Norbert Schmid, Bad Neustadt, Fed. Rep. of Germany, assignor 
to Siemens Aktiengesellschaft, Munich, Fed. Rep. of Germany 
Filed Dec. 16, 1992, Ser. No. 991,834 
Claims priority, application Fed. Rep. of Germany, Dec. 17, 
1991, 4141674 
Int. Cl.5 F04B 39/00 
USS. Cl. 417—68 7 Claims 
3. A liquid-ring pump for delivering a medium comprising: 
a) a pump housing, 
b) a housing cover, said housing cover being fixed over said 
pump housing and, with said pump housing, defining a 
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compression chamber, said compression chamber having 
an outlet opening; 

c) an impeller rotatably supported by said pump housing; 

d) a control member, said control member defining 
i) an input port, and 
ii) an output port, said output port defining a passage to 

said compression chamber; 

e) a discharge connection, said discharge connection defin- 
ing a passage from said compression chamber to an area 
outside said liquid-ring pump; 

f) a blocking element, said blocking element 
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i) being arranged in said compression space in a flow path 
between said output port and an inlet opening of said 
discharge connection, 

ii) covering said inlet opening, and 

iii) having a flow-through opening, said flow-through 
opening having a cross-section, said cross-section being 
automatically adjustable based on a quantity of the 
medium delivered by the pump at any given time; and 

g) at least one flexible flap, said flexible flap being configured 
in an area of said outlet opening, being capable of being 
forced apart by the discharging medium and being defined 
by a separating cut in said blocking element, 

wherein said blocking element is a flexible membrane. 


5,299,917 
EVACUATION PUMP SYSTEM WITH CHECK VALVES 
FOR BOTH RIGID AND FLEXIBLE CONTAINERS 
Glen R. Schultz, Yorkville, Ill., assignor to Pioneering Concepts 
Incorporated, Yorkville, Ill. 

Filed Feb. 16, 1993, Ser. No. 18,202 

Int. Cl. FO4B 39/10; B65B 31/00 
US. Cl. 417—238 


1. An evacuation system for both lidded rigid containers and 
sealable flexible containers, comprising: a reciprocating piston 
pump having a reciprocating piston in a pumping chamber 
movable in a suction stroke and a discharge stroke, said pump 
including a check valve that closes during the suction stroke of 
the piston and opens during the return stroke, said pump hav- 
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ing an actuator for the piston at one end and a sealable lid 
engaging cup at the other end, said pump having a rigid con- 
tainer evacuation mode and a flexible container evacuation 
mode, a first inlet port communicating with the interior of the 
cup, a second inlet port adapted to receive a flexible tube for 
evacuating flexible containers, means for selectively blocking 
the second inlet port in the rigid container evacuation mode, an 
inlet passage communicating with the pumping chamber and 
the first and second inlet ports, and a second check valve 
separate from the piston between the inlet passage and the first 
inlet port responsive to a vacuum within the cup for maintain- 
ing suction in the interior of the cup in the flexible container 
evacuation mode with the second inlet port unblocked, said 
second check valve being responsive to pressure in the inlet 
passage to open the first inlet port during the suction stroke of 
the piston in the rigid container evacuation mode. 


5,299,918 
BEARING FOR COMPRESSOR DRIVE SHAFT 
Higuchi Teruo, Isesaki, Japan, assignor to Sanden Corporation, 
Gunma, Japan 
Continuation of Ser. No. 868,423, Apr. 15, 1992, abandoned. 
This application May 19, 1993, Ser. No. 63,062 
Claims priority, application Japan, Apr. 15, 1991, 3-108122 
Int. Cl.5 FO4B 27/08 


U.S. Cl. 417—269 19 Claims 


1. In a slant plate type compressor including a compressor 
housing enclosing a crank chamber, a suction chamber and a 
discharge chamber therein, said compressor housing compris- 
ing a cylinder block having a plurality of cylinders, a piston 
slidably fitted within each of said cylinders and drive means 
coupled to said pistons for reciprocating said pistons within 
said cylinders, said drive means including a drive shaft rotat- 
ably supported in said housing and coupling means for driv- 
ingly coupling said pistons with said drive shaft and for con- 
verting rotary motion of said drive shaft into reciprocating 
motion of said pistons, said coupling means including a slant 
plate having a surface disposed at an inclined angle relative to 
a plane perpendicular to an axis of said drive shaft, the inclined 
angle changing in response to a change in pressure in said 
crank chamber to thereby change the capacity of said com- 
pressor, a communication path linking said crank chamber 
with said suction chamber, a valve control mechanism control- 
ling the opening and closing of said communication path to 
cause a change in pressure in said crank chamber, said drive 
shaft including a small diameter portion extending from one 
end thereof so that an annular ridge is formed at said one end 
of said drive shaft, said small diameter portion of said drive 
shaft rotatably supported by bearing means in a bore formed 
through said cylinder block, the improvement comprising: 

said bore in said cylinder block comprising a large diameter 

portion having a first longitudinal axis and a small diame- 
ter portion having a second longitudinal axis, wherein said 
small diameter portion is spaced from said large diameter 
portion and the longitudinal axis of said small diameter 
portion is concentric with the longitudinal axis of said 
large diameter portion; 

said bearing means including an outer annular ring, an inner 

annular ring and a plurality of rolling elements rollingly 





APRIL 5, 1994 GENERAL AND MECHANICAL 221 


disposed between said outer and inner annular rings, said 
bearing means receiving both the axial and radial forces 
acting on said drive shaft through said outer and inner 
annular rings and said rolling elements; and 

an outer peripheral surface of said outer annular ring of said 
bearing means frictionally engaging an inner peripheral 
wall of said bore, said inner ring slidably receiving said 
small diameter portion of said drive shaft therewithin 
while one end of said inner annular ring is in contact with 
a side wall of said annular ridge of said drive shaft. 


5,299,919 
FUEL INJECTOR SYSTEM 
Marius A. Paul, and Ana Paul, both of 1120 E. Elm Ave., Fuller- 
ton, Calif. 92631 
Continuation-in-part of Ser. No. 840,839, Feb. 24, 1992, which is 
a continuation-in-part of Ser. No. 786,286, Nov. 1, 1991. This 
application May 18, 1992, Ser. No. 885,304 
Int. Cl.5 FO4B 7/08 
US. Cl. 417—387 7 Claims 


varied according to the position of the slider sleeve in 
the housing cylinder; and, 


b) a booster pump, the booster pump having, 


a housing connected to the pump housing, 

a booster cylinder with a slidable booster piston in the 
cylinder, the cylinder in part forming a booster hydrau- 
lic chamber, 

a booster actuator means for reciprocating the booster 
piston in the booster cylinder, 

a displaceable end member in engagement with the slid- 
able piston of the fuel pump, the end member being in 
hydraulic communication with the hydraulic chamber, 
wherein the end member and the fuel pump piston have 
different diameters and the diameter of the end member 
of the booster pump substantially exceeds the diameter 
of the fuel pump piston, wherein on reciprocation of the 
booster piston with hydraulic fluid in the booster cham- 
ber the fuel pump piston is displaced, said booster pump 
comprising the actuator means of the fuel pump. 


5,299,920 


FIXED GEOMETRY VARIABLE DISPLACEMENT PUMP 
SYSTEM 
Charles F, Stearns, 60 Fernwood Dr., E. Longmeadow, Mass. 
01028 
Division of Ser. No. 917,765, Jul. 21, 1992, Pat. No. 5,241,826. 
This application Apr. 19, 1993, Ser. No. 47,532 
Int. Cl.5 FO4B 23/04 
US. Cl. 417—426 16 Claims 
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1. A fuel injector system comprising: 

a) a high pressure fuel pump, the high pressure fuel pump _1. A fluid pumping system for minimizing the temperature 
having, rise of fluid being pumped by the pumping system having a pair 
a pump housing having an internal, cylindrical slider of positive displacement pumps, each having different flow 


sleeve with first and second ends, the slider sleeve 
having a discharge passage assembly in the first end for 
discharging fuel at high pressure from the pump, and a 
slidable piston in the second end wherein the piston has 
an end, and a fuel chamber is formed between the end of 
the piston and the discharge assembly; 

a fuel passage means for supplying fuel to the pump, the 
fuel passage means including at least one side entry 
passage to the fuel chamber; 

actuator means for reciprocating the piston in the sleeve, 
wherein fuel is supplied to the chamber through the side 
entry passage and the piston eclipses the side entry 
passage on displacement by the actuator means, pump- 
ing the fuel in the chamber through the discharge pas- 
sage assembly, the discharge passage assembly includ- 
ing a check valve means for preventing discharged fuel 
from reentering the fuel chamber, wherein the fuel 
passage assembly has a stationary discharge tube 
mounted to the pump housing with an internal passage, 
the tube being inserted into the first end of the slider 
sleeve, wherein the housing has an internal cylinder and 
the slider sleeve is displaceable in the cylinder, the 
pump having actuating means engaging the slider sleeve 
for displacing the slider sleeve in the internal cylinder, 
wherein the volume of fuei displaced by the piston is 


capacities at a given speed, 

a fluid flow circuit including a first fluid connection means 
interconnecting one of said pumps and a receiver for 
receiving fluid from said pump and a second fluid connec- 
tion means interconnecting said other pump, said receiver 
and said first fluid connection means, 

restrictor means in said second fluid connection means af- 
fording one level of resistance to the flow therein in one 
direction and affording a different level of resistance to 
the flow therein when the flow is in a reverse direction, 

a differential gear train operatively driven by a single source, 
a portion of said differential gear train operatively con- 
nected to one of said pumps and another portion of said 
gear train operatively connected to the other of said 
pumps, the rotational speed of each of said portions of said 
gear train being dependent on the flow, direction and 
pressure of the fluid in said first and said second fluid 
connection means, 

valve means in said first fluid connection means for regulat- 
ing the flow of fluid therein and control means for control- 
ling said valve means, said valve means adapted to cause 
said flow in said second fluid connection means to reverse 
and flow from said first fluid connection means to the 
second fluid connection means to the output of one of said 
pumps, 
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whereby the horsepower for driving said pumps is reduced 
during a given operating condition of said pumping sys- 
tem for lowering temperature rise of the fluid in said first 
and said second fluid connections means. 


5,299,921 
MANIFOLD FOR A FRONT-DISCHARGE FLUID END 
RECIPROCATING PUMP 
Travis L. Richter, Duncan, Okla., assignor to Halliburton Com- 
y, Duncan, Okla. 
Filed Sep. 10, 1992, Ser. No. 943,342 
Int. Cl.5 FO4B 71/00 


U.S. Cl. 417—539 13 Claims 
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1. A manifold apparatus for a front-discharge pump having 
a plurality of ports, said apparatus comprising: 

a first tubular portion having an end adapted for engagement 
and communication with a first port of the pump; 

a second tubular portion having an end adapted for engage- 
ment and communication with a second port of the pump, 
said second tubular portion being in communication with 
said first tubular portion; 

another tubular portion having a ported end and in commu- 
nication with said first and second tubular portions; 

a first nut disposed around the end of the first tubular portion 
and adapted for locking engagement with said pump 
adjacent to the first port, the first nut further having an 
outer side facing generally away from the pump and an 
inner side facing generally toward the pump and having 
plurality of lugs extending therefrom adjacent to one of 
the outer and inner sides; and 

a second nut disposed around the end of the second tubular 
portion and adapted for locking engagement with said 
pump adjacent to said second port, the second nut further 
having an outer side facing generally away from the pump 
and an inner side facing generally towards the pump, and 
the second nut having a plurality of lugs extending there 
from opposite of the outer and inner sides as the lugs on 
the first nut, such that the lugs on the first nut do not 
interfere with the lugs on the second nut. 


5,299,922 
POSITIVE DISPLACEMENT ROTARY PUMP 
Paul E. Moody, Barrington, R.I., assignor to The United States 
of America as represented by the Secretary of the Navy, 

Washington, D.C. 

Filed Dec. 1, 1992, Ser. No, 983,951 
Int. Cl.5 FO1C 5/00 
U.S. Cl. 418—45 

1. A fluid pump comprising: 

a housing defining at least one chamber, and defining inlet 
and outlet ports communicating with said chamber, said 
chamber having an arcuate wall defined at least in part by 
a body of revolution; 

a driven shaft rotatably supported on an axis that is fixed in 


5 Claims 
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said housing and located at the center of rotation defined 
by said arcuate wall; 

a generally cylindrical rotor mounted on said shaft, said 
rotor having a central axis that is offset from the axis of 
said shaft; 

an elastomeric curtain having one end secured to said hous- 
ing and wrapped around said cylindrical rotor, said cur- 
tain providing a line of tangency between itself and said 








arcuate wall, said line of tangency providing a moving line 
of contact as said shaft rotates such that fluid admitted to 
said one chamber through said inlet port is positively 
displaced toward said outlet port; 

said elastomeric curtain having a segment adjacent said line 
of tangency and adjacent the outlet port; and 

means supporting said segment of elastomeric curtain to 
accommodate for high pressure fluid at the outlet port. 


5,299,923 
INTERNAL GEAR PUMP 

Franz Arbogast, and Peter Peiz, both of Heidenheim, Fed. Rep. 

of Germany, assignors to J. M. Voith GmbH, Heidenheim, 

Fed. Rep. of Germany 

Filed Dec. 18, 1992, Ser. No. 993,351 

Claims priority, application Fed. Rep. of Germany, Dec. 26, 

1991, 4142799 
Int. Cl.5 FO1C 1/10 


USS. Cl. 418—169 5 Claims 
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1. An internal gear pump, comprising: 

an internal gear; 

a pinion meshing with said internal gear and mounted eccen- 
trically with regard to said gear; 

a shaft supporting said pinion; 

a central ring-shaped housing part encompassing the internal 
gear and pinion, said central housing part including a 
suction socket and a pressure socket; 

respective ring-shaped housing intermediate parts axially 
disposed on each side of said central housing part for 
supporting said shaft; 

a cutout portion in each of said intermediate parts, said 
cutout portion extending bow-shaped in peripheral direc- 
tion; and 

a web disposed in at least one of said housing intermediate 
parts for bridging said cutout, said web being positioned at 
least partially in an area of said pinion diametrically oppo- 
site from said pressure socket. 
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5,299,924 
COMPRESSOR HAVING A BLADE SHAPE FOR 
MINIMAL STRAIN 
Haruhiko Hirata, and Masayuki Okuda, both of Yokohama, 
Japan, assignors to Kabushiki Kaisha Toshiba, Kawasaki, 
Japan 
Filed Mar. 8, 1993, Ser. No. 27,947 
Claims priority, application Japan, Mar. 9, 1992, 4-050088; 
Aug. 31, 1992, 4-230743 
Int. Cl.5 FOIC 21/08 


USS. Ci. 418—220 25 Claims 
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2. A fluid compressor comprising: 

a cylinder provided with a suction port at an axial end 
thereof and a discharge port at the other axial end thereof; 

a turning body rotatably disposed in said cylinder and pro- 
vided with a helical groove formed on an outer peripheral 
surface of said cylinder, an axis of said turning body being 
eccentrically displaced from the axis of said cylinder by a 
given distance; 

a blade held and perpendicularly movable in said groove in 
a direction of a depth of said groove; 

said compressor drawing operating fluid into said cylinder 
through said suction port, transferring a drawn-in fluid 
toward said discharge port and eventually discharging 
said fluid through said discharge port by a rotary move- 
ment of said turning body; 

wherein said helical groove has such a helical form that a 
strain generated in said blade when said blade is held in 
contact with and moved relative to said helical groove 
during an operation of said compressor is kept below a 
predetermined level; and 

wherein said helical groove has such a helical form that, 
when a two-dimensional spread helical groove is ex- 
pressed by a given formula in terms of a circumferential 
coordinate and an axial coordinate of said turning body, 
the values obtained as a result of a second order differenti- 
ation of said axial coordinate by a peripheral coordinate in 


said given formula show an approximately continuous 
distribution. 


5,299,925 
BICYCLE REAR-WHEEL HUB ASSEMBLY 
David Chang, Taichung Shien, Taiwan, assignor to Taiwan Bicy- 
cle Industrial Development Co., Ltd., Taichung Shien, Taiwan 
Filed Nov. 21, 1991, Ser. No. 795,744 
Int. Cl.5 F16H 55/12, 55/30 
USS. Cl. 474—160 4 Claims 
1. A bicycle rear-wheel hub assembly comprising: a hub, an 
inner casing fastened in said hub at one side, an outer casing 
mounted on said inner casing, an axle inserted through said 
hub, a set of flywheels mounted on said outer casing, a plural- 
ity of fastening elements to fasten said axle and set of flywheels 
in place, said hub including an inner thread and a wheel shoul- 
der at one end, and a rubber ring set inside said wheel shoulder 
in front of said inner thread; said inner casing having an outer 
thread at one end for engaging with said inner thread in said 
hub with said rubber ring firmly squeezed in therebetween, and 
a tool hole at an opposite end for inserting a tool during the 
process of dismounting, said set of flywheels including a first 
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flywheel having teeth in regular angle of lead, a second 
flywheel and a third flywheel, said second and third flywheels 
each having at least one guide tooth, said at least one guide 
tooth each having an angular interval at the top at an inner 
side, three outward teeth in front of each of said at least one 
guide tooth respectively inclined outward and two inward 
teeth at the back of each of said at least one guide tooth respec- 
tively inclined inward, a fourth flywheel a fifth flywheel and a 


sixth flywheel, said fourth, fifth and sixth flywheels each hav- 
ing at least one lead tooth, said at least one lead tooth each 
having an angular interval at the top at an outer side and two 
slant angles at two opposite sides in reverse directions, three 
outward teeth in front of each of said at least one lead tooth 
being respectively inclined outward, and two inward teeth at 
the back of each of said at least one lead tooth respectively 
inclined inward. 


5,299,926 
SPINNING APPARATUS HAVING A TUBULAR 
ELASTOMERIC FLOW CONTROL VALVE BODY 

Shigeru Nakajima, Okayama, and Tadao Marui, Kobe, both of 

Japan, assignors to Sumika-Hercules Co., Ltd., Osaka, Japan 

Filed Oct. 23, 1992, Ser. No. 965,784 
Claims priority, application Japan, Oct. 24, 1991, 3-306994 
Int. Cl.5 DOID 5/08; DOIF 6/18 


US. Cl. 425—71 3 Claims 


1. A spinning apparatus for making man-made fibers, said 


apparatus comprising: 


a spinneret; 

a container in which a liquid coagulant is contained, said 
container being disposed beneath said spinneret and hav- 
ing a permanently open bottom through which the liquid 
coagulant and chemical solution forced through the spin- 
neret are free to flow vertically from the container; and 
flow control unit communicating with the permanently 
open bottom of said container, said flow control unit 
including a tubular flow control valve body disposed at a 
level below the bottom of said container and located at 
such a position that material flowing from the perma- 
nently open bottom of the container passes through the 
interior of the tubular flow control valve body, and a 
casing forming a chamber around said tubular flow con- 
trol valve body and which chamber is closed from the 
interior of the tubular flow control valve body, said tubu- 
lar flow control valve body being made of an elastomeric 
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material such that the inner diameter of the valve body 
can be changed by varying the pressure in said chamber. 


5,299,927 
VACUUM PRESS FOR CONTINUOUS PRODUCTION OF 
PLASTIC EXTRUDED MASSES 
Eberhard Steffens; Wolfram Kunze, both of Gérlitz; Klaus Lo- 
renz, Markersdorf, and Holger KieBling, Gorlitz, all of Fed. 
Rep. of Germany, assignors to Kema-Keramikmaschinenbau 
GmbH Gorlitz, Gorlitz, Fed. Rep. of Germany 
Filed Mar. 13, 1992, Ser. No. 851,483 
Claims priority, application Fed. Rep. of Germany, Mar. 14, 
1991, 4108342 
Int. Cl.5 B29C 47/08 


US. Cl. 425—188 10 Claims 


1. A vacuum press comprising: 

an upper press; 

an upper press housing; 

a lower press; 

a lower press housing; 

detachable housing elements forming a part of said upper 
press housing and said lower press housing; 

a sieve plate holder connected to said detachable housing 
elements; 

said sieve plate holder arranged to be pivotally movable 
with respect to a press frame; 

a vacuum chamber interposed between said upper press and 
said lower press; 

said vacuum chamber being arranged so that it is movable 
horizontally via hinge means; 

said vacuum chamber being secured to a feed opening of said 
lower press; 

second housing elements comprising mixing troughs of the 
upper press and the lower press; 

said second housing elements conforming to the contour of 
receiving spaces of said upper and said lower press and 
also to screw presses of said upper press and said lower 
press; and 

said second housing elements being pivotally attached to the 
press frame. 


5,299,928 

TWO-PIECE INJECTION MOLDING NOZZLE SEAL 
Jobst U. Gellert, 7A Prince Street, Georgetown, Ontario, Can- 

ada L7G 2X1 

Filed Jul. 26, 1993, Ser. No. 95,538 
Int. Cl.5 B29C 45/20 

USS. Cl. 425—190 6 Claims 

1. In an injection molding apparatus having at least one 
heated nozzle and at least one nozzle seal, the at least one 
heated nozzle having a rear end, a front end, and a central melt 
bore extending therethrough from the rear end to the front 
end, the at least one heated nozzle being seated in a surround- 
ing cooled mold with an insulative air space extending between 
the at least one heated nozzle and the surrounding cooled mold 
and the central melt bore of the nozzle extending in alignment 
with a gate to a cavity, the at least one nozzle seal having a rear 
end, a front end, and a central melt duct extending there- 
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through from the rear end to the front end, the rear end of the 
at least one nozzle seal being mounted in a threaded seat in the 
front end of the at least one nozzle and the front end of the at 
least one nozzle seal in sealing contact in an opening in the 
mold around the gate to bridge the insulative air space with the 
melt duct through the at least one nozzle seal extending in 
alignment with the melt bore through the at least one nozzle, 
the improvement wherein: 
the at least one nozzle seal comprises a hollow inner piece 
formed of a highly thermally conductive material extend- 
ing coaxially in a hollow outer retaining piece, said hollow 
outer retaining piece being formed of a material which is 
substantially less conductive than the material forming the 
inner piece, the inner piece having an outer surface, a rear 


end, and a front end, with the central melt duct extending 
therethrough from the rear end to the front end, the outer 
retaining piece bridging the insulative air space and hav- 
ing a rear end, a front end, an outer surface, and an inner 
surface to fit around at least a first portion of the outer 
surface of the inner piece, the outer surface of the outer 
retaining piece having a front portion to be in sealing 
contact in the opening in the mold around the gate and a 
threaded rear portion to be received in the threaded seat in 
the front end of the at least one nozzle to securely retain 
the inner piece in place with the rear end of the inner piece 
received in the seat in the front end of the at least one 
nozzle and the central melt duct extending in alignment 
with the melt bore through the at least one nozzle. 


5,299,929 

FUEL BURNER APPARATUS AND METHOD 

EMPLOYING DIVERGENT FLOW NOZZLE 
Loo T. Yap, Princeton, N.J., assignor to The BOC Group, Inc., 

New Providence, N.J. 
Filed Feb. 26, 1993, Ser. No. 23,511 
Int. Cl.5 F23C 5/00 

10 Claims 


8. A method of burning fuel in an oxidant comprising: 

producing a fuel jet of outwardly divergent, fan-shaped 
configuration so that the fuel jet will burn within the 
oxidant with an outwardly extending and divergent flame; 
and 


producing upper and lower oxidant jets separate and distinct 
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from one another and from the fuel jet at locations above 
and below the fuel jet, respectively, and so as to have a 
lower velocity than the fuel jet such that the oxidant is 
aspirated into the fuel; 


5,299,930 
LOW NOX BURNER 
George Weidman, Carrolton, Tex., assignor to Forney Interna- 
tional, Inc., Addison, Tex. 
Filed Nov. 9, 1992, Ser. No. 973,701 
Int. Cl.5 F23M 3/04 


USS. Cl. 431—10 12 Claims 


1. A low NOx burner comprising means defining a combus- 
tion zone, means to distribute fuel in fluid form into said com- 
bustion zone to be burned in said combustion zone, a central 
tube having an open end at said combustion zone, means defin- 
ing an annular channel around said central tube, and having an 


open end at said combustion zone, means to cause air to flow 
axially through said central tube and through said annular 
channel with no angular flow component and with the velocity 
of flow in said annular channel being substantially greater than 
the velocity of flow in said central tube to generate axial recir- 
culation in said combustion zone with no angular flow compo- 
nent, said central tube containing no obstructions affecting 
axial flow through said central tube and causing turbulence in 
said combustion zone, said annular channel containing no 
obstruction affecting axial flow through said annular channel 
and causing turbulence in said combustion zone. 


5,299,931 
BARBECUE STOVE WITH EASILY OPERATING 
CHARCOAL-ACCESSIBLE GRILL 
Ping-Chang Lee, c/o Hung Hsing Patent Service Center, P.O. 
Box 55-1670, Taipei (10477), Taiwan 
Filed Apr. 26, 1993, Ser. No. 51,871 
Int. Cl.5 F24B 3/00 
U.S. Cl. 431—25 


1. A barbecue stove comprising: a grill having a plurality of 
transverse grill rods and longitudinal grill rods juxtaposition- 
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ally mounted on a rim placed on an upper portion of a stove 
body for barbecuing use, and a slide grating member slidable 
engageable with respective grill rods on said grill for normally 
shielding a charcoal-accessible opening cut out in the grill rods 
of said grill, whereby upon a sliding movement of the slide 
grating member to uncover the charcoal-accessible opening, 
new charcoal can be charged into the stove body through said 
opening; 
said grill including: a plurality of said transverse grill rods 
juxtapositionally secured to a plurality of said longitudinal 
grill rods confined within said rim which is mounted on an 
upper portion of the stove body, and the charcoal-accessi- 
ble opening formed in the grill to be covered by the slide 
grating member by cutting out a plurality of transverse 
grill rods between two adjacent longitudinal grill rods to 
thereby define the charcoal-accessible opening within two 
said adjacent separated longitudinal grill rods and two 
adjacent transverse grill rods parallel each other and 
separated with a width therebetween; 
said slide grating member including: a plurality of transverse 
grating rods juxtapositionally secured to two longitudinal 
grating rods longitudinally disposed on two opposite sides 
of the slide grating member to be parallel to the longitudi- 
nal grill rods of the grill and slidably engageable with two 
adjacent transverse grill rods of the charcoal-accessible 
opening, and a slide handle secured to one said longitudi- 
nal grating rod for manipulating the slide grating member 
for uncovering or closing the charcoal-accessible opening; 
and 
each said longitudinal grating rod of the slide grating mem- 
ber formed with two opposite arcuate rod ends respec- 
tively bent inwardly to face each other to define a distance 
between the two said arcuate rod ends, said distance being 
slightly shorter than a width of the charcoal-accessible 
opening confined between two adjacent transverse grill 
rods of said grill for resilient coupling of the longitudinal 
grating rod of the slide grating member on the transverse 
grill rods of said grill for stably slidably mounting the slide 
grating member on the grill. 


5,299,932 
FUEL AND AIR SUPPLY CONTROL APPARATUS FOR 
GAS BURNERS 
F. James Piver, 26608 188th Ave. SE., Kent, Wash. 98042 
Filed Nov. 24, 1992, Ser. No. 980,703 
Int. Cl.5 F23D 14/62 


USS. Cl. 431—354 1 Claim 





1. Apparatus for controlling the flow rates and mixing of air 
and gaseous fuel supplied to a gas burner from an air source 
and a gaseous fuel source, said apparatus comprising: 
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an air flow rate control valve having a first air input port and 
a first air output port, 

a venturi having a second air input port, a first fuel input port 
and a fuel/air mixture output port, 

a fuel flow rate control valve having a second fuel input port 
and a first fuel output port, 

a zero regulator having a third fuel input port and a second 
fuel output port, 

a first passage connecting said first air input port to said air 
supply, 

a second passage connecting said first air output port to said 
second air input port, 

a third passage connecting said third fuel input port to said 
fuel supply, 

a fourth passage connecting said second fuel output port to 
said second fuel input port, 

a fifth passage connecting said first fuel output port to said 
first fuel input port, and 

a sixth passage from said fuel/air mixture output port to said 
burner, 

whereby, with characteristics of said zero regulator being 
delivery of output only on demand and in direct propor- 
tion to the amount of demand and with a characteristic of 
said venturi being induction of fuel in direct proportion to 
the rate of flow through it, the ratio of fuel to air in the 
outflow from said venturi is adjustable by adjustment of 
said fuel flow rate control valve and is constant indepen- 
dent of air flow rate as adjusted by said airflow rate con- 
trol valve. 


5,299,933 
ROTARY KILN WITH A POLYGONAL LINING 
Ricardo A. Mosci, Butler, Pa., assignor to Quigley Company, 
Inc., New York, N.Y. 
Filed Dec. 24, 1991, Ser. No. 815,102 
Int. Cl.5 F27B 7/00 
US. Cl. 432—103 


KILN HALF 


VIEW SCALE: 1/32°=1° 


1. A kiln for processing material comprising: 

a shell having an inner wall and a longitudinal axis, and 

a lining disposed within and adjacent at least a portion of 
said wall and comprising N planar sides, with a selected 
width of each side being made from between two and six 
bricks of different size and shape disposed against said 
shell in a predetermined manner, for defining an open 
processing zone having a generally polygonal cross sec- 
tional configuration generally aligned along the longitudi- 
nal axis of said shell. 


5,299,934 
TEETH STRAIGHTENING BRACKET 
Hajime Suyama, 6-1, Wachigawara, 2-Chone Miyazaki 880, 
Miyazaki-Shi, Japan 
PCT No. PCT/JP90/01575, § 371 Date Jul. 16, 1992, § 102(e) 
Date Jul. 16, 1992, PCT Pub. No. WO91/07925, PCT Pub. 
Date Jun. 13, 1991 
PCT Filed Dec. 4, 1990, Ser. No. 852,244 
Claims priority, application Japan, Dec. 5, 1989, 1-316796 
Int. Cl.5 A61C 3/00 
US. Cl. 433—8 
1. An orthodontic bracket comprising: 
a wire support; 
an archwire passage groove formed in said wire support to 
define a pair of side portions of said wire support standing 


22 Claims 
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apart and opposite each other, each side portion having an 
outer side wall and two ends; 

said archwire passage groove including a pair of protruding 
base portions perpendicular to its axis at both ends thereof, 
each one having an outwardly curved surface; 

two first engaging fingers for receiving a bonding wire 
thereunder and each having two free ends, said first en- 
gaging fingers provided to the outer side walls of each of 


said side portions of said wire support in such a manner 
that both ends of each of said side portions protrude be- 
yond extension lines between opposing free ends of oppos- 
ing first engaging fingers; 

an upper surface of each of said protruding ends having a 
width sufficient to permit a bonding wire to be passed 
thereon and a height sufficient to permit the bonding wire 
not to press an archwire down. 


5,299,935 
ORTHODONTIC APPLIANCE 
Robert R. Lokar, 22110 Orchard Way Ct., Birmingham, Mich. 
48010 
Filed Dec. 1, 1992, Ser. No. 983,811 
Int. Cl.5 A61C 3/00 


US. Cl. 433—18 28 Claims 


1. An orthodontic appliance (10) for distalizing a primary 
tooth (12) such as an upper molar, said appliance comprising: 
primary brace means (16) for fixed attachment to a primary 
tooth (12) and including a central archwire receptacle (22) 
having an interior wall configuration; secondary brace means 
(30) for fixed attachment to a secondary tooth (14) adjacent the 
primary tooth (12); distalizer means (44) operatively disposed 
between said primary brace means (16) and said secondary 
brace means (30) for forcibly distalizing said primary brace 
means (16) relative to said secondary brace means (30); and 
primary support means (46) extending between said distalizer 
means (44) and said primary brace means (16) for engaging said 
primary brace means (16) exclusively within said archwire 
receptacle (22) thereby unencumbering any additional recepta- 
cles (24, 26) in said primary brace means (16) to attach further 
orthodontic appliances (48), said primary support means (46) 
having a cross-sectional shape irrotatably engaging said inte- 
rior wall configuration of said archwire receptacle (22). 
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5,299,936 
SPACER AND MOUTHPIECE FOR ADJUSTING 
OCCULSION 

Masato Ueno, Hiroshima, Japan, assignor to Molten Corpora- 

tion and Chugoku Shiken Kabushiki Kaisha, both of Hiro- 

shima, Japan 

Filed Sep. 9, 1992, Ser. No. 942,454 

Claims priority, application Japan, Sep. 20, 1991, 3- 
084939[U]; Dec. 11, 1991, 3-109858[U]; Jan. 18, 1992, 4- 
005731[U] 

Int. Cl.5 A61C 9/00, 19/00, 5/14 


US. Cl. 433—71 8 Claims 


1. A spacer for elevating occlusion position comprising: a 
plastic material which can be deformed by occlusion pressure; 
and a plurality of ball members having a predetermined diame- 
ter; said ball members being made of a material which cannot 
be deformed by applying occlusion pressure, and said ball 
members being embedded in the plastic material so as to be in 
a plane. 


5,299,937 
DENTAL INSTRUMENTS HAVING DIAMOND-LIKE 
WORKING SURFACE 

Robert H. Gow, Houston, Tex., assignor to SI Diamond Tech- 

nology, Inc., Houston, Tex. 

Filed Jul. 29, 1992, Ser. No. 921,529 
Int. Cl.5 A61C 3/06 

US. Cl. 433—165 


1. An improved dental cutting instrument wherein the im- 
provement comprises a tooth or dental workpiece contact 
surface, the contact surface having a plurality of grooves 
formed therein, comprising said surface further a coating of 
dehydrogenated diamond-like film having both amorphous 
and microcrystalline atomic structures. 
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5,299,938 
DISPLAY APPARATUS 

Barry S. Waltho, 14 Primrose Cottages, Altrincham WA14 3EL, 

England 
PCT No. PCT/GB91/00145, § 371 Date Sep. 30, 1992, § 102(e) 

Date Sep. 30, 1992, PCT Pub. No. WO91/11793, PCT Pub. 

Date Aug. 8, 1991 

PCT Filed Jan. 31, 1991, Ser. No. 941,033 

Claims priority, application United Kingdom, Feb. 1, 1990, 

9002232; May 31, 1990, 9012140 
Int. Cl.5 GO9B 9/00 


USS. Cl. 434—126 11 Claims 


1. A display apparatus defining a passageway within which 
a body of fluid may be retained, wherein the passageway com- 
prises a closed loop including an elongate first passage and a 
helical second passage which is connected to and extends 
between the ends of the first passage, the walls of at least the 
second passage being transparent, and the second passage 
being formed such that if the first passage is positioned with a 
predetermined inclination to the vertical, fluid can be trans- 
ferred through the second helical passage from the lower to 
the upper end of the first passage by rotating the apparatus 
about an axis extending parallel to the length of the first pas- 
sage. 


5,299,939 
SPRING ARRAY CONNECTOR 

George F. Walker, New York, and Arthur Zingher, White 

Plains, both of N.Y., assignors to International Business 

Machines Corporation, Armonk, N.Y. 

Filed Mar. 5, 1992, Ser. No. 847,970 

Int. Cl.5 HOIR 9/09 
US. Cl. 439—74 : 


1. A two-dimensional array spring connector comprising: 

unitary resilient member means comprising a unitary two-di- 
mensional array of independently bendable springs, at 
least some of said springs having means for horizontally 
moving in at least one direction upon being vertically 
deflected; 
plurality of first electrical contacts electrically isolated 
form one another and mechanically coupled to said uni- 
tary resilient member means; complementary unitary 
resilient member means having a shape for engaging with 
said unitary resilient member means; and 
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a further plurality of electrical contacts electrically isolated 
from one another and mechanically coupled to said com- 
plementary unitary resilient member means disposed for 
electrical contact with said plurality of first electrical 
contacts when said unitary resilient member means is 
engaged with said complementary unitary resilient mem- 
ber means, said further plurality of electrical contacts 
being located adjacent said springs such that during en- 
gagement of said unitary and complementary unitary 
resilient member means said springs are vertically de- 
flected to horizontally move said first electrical contacts 
into electrical contact with said further plurality of electri- 
cal contacts. 


5,299,940 
IC CARD 
Takeshi Uenaka, Sandra City; Hajime Maeda, Itami; Yasumori 
Ikeda, Itami; Toru Tachikawa, Itami, and Shigeo Onoda, 
Itami, all of Japan, assignors to Mitsubishi Denki Kabushiki 
Kaisha, Tokyo, Japan 
Filed Jul. 14, 1992, Ser. No. 913,042 
Int. Cl.5 HO1IR 7/10 
U.S. Cl. 439—76 
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1. An IC card, comprising: 

(a) a substrate for mounting ICs: 

(b) a frame for housing said substrate, said frame comprising 
an open-side portion and a closed-side portion; 

(c) two panels for protecting said substrate from two sides, 
said two panels being fixed to said frame by first adhesive 
material layers; 

(d) a connector disposed inside said open-side portion and 
between said two panels, a front end of said connector 
being exposed outside of said IC card, a rear end of said 
connector being connected to said substrate within said IC 
card; and 

(e) a second adhesive material layer which is separated from 
said first adhesive material layers, for fixing said connec- 
tor to said frame. 


5,299,941 
CONNECTING TERMINAL AND A CONNECTING 
TERMINAL ASSEMBLY 
Koji Ohashi, Kawagoe, Japan, assignor to Kyoshin Kogyo Co, 
Ltd., Tokyo, Japan 
Filed Aug. 5, 1992, Ser. No. 924,912 
Claims priority, application Japan, Jul. 10, 1992, 4-183437 
Int. Cl.5 HOIR 9/09 
U.S. Cl. 439—78 17 Claims 
1. A connecting terminal for establishing electrical connec- 
tion between a conduction path on a circuit board and an 
external electric circuit, comprising: 
a body; 
first, second, and third legs integrally formed on said body 
and inserted individually in separate through holes formed 
in the circuit board, said first and second legs being ar- 
ranged on opposite sides of said body, respectively, in a 
width direction of said body, said third leg being located 
halfway between said first and second legs; 
first supporting means for supporting said body on the cir- 
cuit board, said first supporting means protruding from a 
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first major surface of said body, in a first edge region 
ranging from said first leg to said third leg; and 

second supporting means for supporting said body on the 
circuit board, said second supporting means protruding 
from a second major surface of said body, in a second edge 


region ranging from said second leg to said third leg, said 
first and second supporting means balancing a load ap- 
plied to two of said first, second and third legs as a result 
of an external force, such that said connecting terminal 
withstands the applied load. 


5,299,942 
INPUT-OUTPUT ELECTRICAL CONNECTOR 
Rodger W. Burke, Lisle; Philip J. Dambach, Naperville, and 
Paul A. Reisdorf, LaGrange, all of Ill., assignors to Molex 
Incorporated, Lisle, Ill. 
Filed Feb. 18, 1993, Ser. No. 18,970 
Int. Cl.5 HOIR 27/02 


U.S. Cl, 439—79 5 Claims 
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1. In an electrical connector system for electrically coupling 
a plurality of conductors with a printed circuit board, includ- 
ing a main housing having first interface means for mounting 
one side of the printed circuit board on the housing and second 
interface means for receiving the conductors, the board having 
an IC chip on the outside thereof, and terminal means on the 
housing for coupling the conductors to circuits of the printed 
circuit board, wherein the improvement comprises a unitary 
secondary housing adapted for mounting on the opposite side 
of the printed circuit board and including 
an integral header portion defining a receptacle for receiving 
a complementary electrical connector, 
terminal means having contacts means located in the recep- 
tacle for interengagement with contact means of the com- 
plementary electrical connector and tail means for inter- 
engagement with circuit traces on the printed circuit 
board, 
an integral shield portion for covering the IC chip and pro- 
viding electrostatic discharge protection thereof, and 
wherein said terminal means are deformable to operative 
configurations after the terminal means are mounted on 
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the secondary housing, and including aperture means in 
the secondary housing for allowing access therethrough 
to the terminal means for deforming the terminal means. 


5,299,943 
CLOSED TYPE BUILT-UP RECEPTACLE ASSEMBLY 
Jen-Huei Shieh, 4F, No. 23, Lane 326, Yung Ji Road, Taipei, 
Taiwan 
Filed Jun. 23, 1992, Ser. No. 903,211 
Int. Cl.5 HOIR 13/447; HO1H 9/02 


US. Cl. 439—136 3 Claims 


1. A closed type built-up receptacle assembly comprised of 
at least one receptacle retained inside a hole on a wall by a 
mounting plate, and a face panel covering said mounting plate 
wherein: each of said at least one receptacle comprising: a 
hollow casing, said casing including internal side walls having 
two recessed retaining holes and two retaining grooves on two 
opposite of said side walls an internal back wall having a circu- 
lar projection thereon, and two front horizontal walls having 
opposed horizontal grooves thereon; a receptacle body re- 
ceived inside said casing, said receptacle body having two 
elongated grooves vertically disposed on two opposite side 
wall thereof, a plug hole therethrough into which a plug may 
be inserted, and a circular projection on a back wall thereof; 
U-shaped holder fitted into the two elongated grooves on said 
receptacle body for holding said receptacle body within said 
casing, said U-shaped holder having two opposite side pins 
thereon, respectively inserted in the two retaining grooves on 
said casing; bias means retained between said casing and said 
receptacle body, said bias means being connected between the 
circular projection on said casing and the circular projection 
on said receptacle body; a covering on said casing over said 
receptacle body, said covering defining an opening through 
which a plug may be inserted into the plug hole on said recep- 
tacle body, two hooks respectively hooked in recessed retain- 
ing holes on said casing, two elongated, L-shaped plates on 
two opposite side walls thereof on the inside with two vertical 
sliding ways respectively defined therebetween, two elongated 
strips and two pins on said L-shaped plates; a first movable 
plate inserted to slide in the sliding ways on said covering and 
controlled to close or open the opening of said covering, said 
first movable plate comprising two projecting blocks spaced 
on an outside surface thereof, a key projected into the opening 
of said covering for lifting control, two opposite notches on 
two opposite top corners thereof, and a lug on an inside surface 
thereof; two torsional springs respectively mounted on the pins 
on the L-shaped plates of said covering for urging said first 
movable plate to close the opening on said covering, said 
torsional springs having each one end connected to the lug on 
said first movable plate and an opposite end stopped against an 
inside surface on said covering; a second movable plate mov- 
ably inserted to slide in the sliding ways on said covering and 
bridged over the two elongated strips on the L-shaped plates of 
said covering, said second movable plate having two sliding 
grooves in which the two projecting blocks of said first mov- 
able plate may slide, and two projecting rods at two opposite 
top corners thereof; 

said mounting plate comprises two symmetrical rows of 

projecting strips respectively inserted into the two oppo- 
site horizontal grooves on each receptacle body, and a 
plurality of retaining holes; and 
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said face panel including a plurality of hooks respectively 
hooked in the retaining holes on said mounting plate. 


5,299,944 
UNIVERSAL BRACKET AND ASSEMBLY SLIDE FOR 
STORAGE DEVICES 
Henri J. Larabell, 10241 Rancho Pl., #A, Cupertino, Calif. 
95104, and Thomas Knoll, 3075 Hillview Court, R55 Surry, 
BC, Canada V4B 4Z5 
Filed Nov. 16, 1992, Ser. No. 976,416 
Int. Cl.5 HOIR 13/629 
U.S, Cl, 439—157 


1. A bracket assembly for installing and removing electrical 

devices to and from electrical equipment, comprising: 

a slide mounted in the electrical equipment, the slide having 
first electrical interconnect means for electrically con- 
necting the slide to the electrical equipment; and 

a carrier compatible for sliding and mating connection with 
the slide, the carrier including lock and release means for 
locking and releasing the connection of the carrier with 
the slide, the carrier having a platform suitable for com- 
patible connection of the electrical device with the car- 
rier, the carrier having second electrical interconnect 
means for electrically connecting the carrier to the electri- 
cal device and third electrical interconnect means for 
electrically connecting the carrier to the slide, the second 
electrical interconnect means including electrical configu- 
ration adjustment means for establishing a compatible 
connection between the electrical device and the electri- 
cal equipment, the carrier further including configuration 
identification means for providing device identification 
signals to the electrical device, 

whereby the electrical device mounted on the carrier may be 
conveniently removed, installed or reinstalled and prop- 
erly configured for operation with the electrical equip- 
ment. 


5,299,945 
ELECTRICAL APPARATUS 

Alexander R. Norden, Boca Raton, Fla., assignor to Connectron, 

Inc., Laurence Harbor, N.J. 

Filed Dec. 28, 1992, Ser. No. 997,515 
Int. Cl.5 HOIR 13/62 

USS. Cl. 439—157 

1. Electrical apparatus including 

I.) an enclosure having an access opening, 

II.) a terminal block assembly in said enclosure including 

i.) a plug-in block having plug-in contacts and a first 
insulating unit carrying said plug-in contacts, 

ii.) a receptacle having receptacle contacts for mating 
engagement with said plug-in contacts when the plug-in 
block has been driven into the receptacle, said recepta- 
cle having a second insulating unit carrying said recep- 
tacle contacts, 

iii.) a pivot on said second insulating unit, 

iv.) an actuator supported by said pivot, said actuator 
having an integral forward-driving cam and an integral 
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reverse-driving cam, said actuator including said cams 
constituting a unitary member operable in arcuate for- 
ward and reverse driving strokes about said pivot, 

v.) said first insulating unit of the plug-in block having 
integral driven portions engaged, respectively, by said 
forward-driving cam and said reverse-driving cam in 
the forward and reverse arcuate strokes of the actuator 
between an initial position and an end position, thereby 
to drive the plug-in block from an insertion position 
opposite to the receptacle to a plugged-in position in the 
receptacle, and reversely from said plugged-in position 
to said insertion position, 

vi.) said terminal block assembly being adapted for place- 
ment of said plug-in block in said insertion position or 
removal therefrom when the forward-driving cam is at 
the start of its forward-driving stroke, 


vii.) said forward-driving cam when in its position at the 
end of said forward-driving stroke (a) blocking the 
plug-in block, when in the receptacle, against being 
removed and (b) when the receptacle in empty, block- 
ing the plug-in block against being plugged into the 
receptacle, 

III.) Said electrical apparatus additionally including a releas- 
able locking device for locking said actuator in its end 
position where it blocks the plug-in block against being 
plugged into the receptacle and against being removed 
therefrom, said actuator being operable in said forward 
and reverse strokes when the locking device is released, 
and 

IV.) a door for closing said access opening, said actuator 
being accessible within the enclosure and being operable 
via said access opening in forward and reverse strokes 
while the door is open, said door while closed blocking 
access to said actuator. 


5,299,946 
MULTIPOLAR ELECTRICAL CONNECTOR 
Toshihito Kusakabe, Ibarki, Japan, assignor to Hosiden Corpo- 
ration, Yao, Japan 
Filed May 24, 1993, Ser. No. 65,066 
Claims priority, application Japan, Jul. 31, 1992, 4-53910[U] 
Int. Cl.5 HO1IR 13/00 


.US. Cl. 439—159 12 Claims 
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1. In a multipolar electrical connector having: a connector 
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body; a contact-piece group disposed in said connector body; 
left- and right-hand guide members respectively projecting 
from the left- and right-hand ends of said connector body in 
the rearward direction of said connector; guide grooves 
formed in said left- and right-hand guide members and adapted 
to guide, in the back and forth direction of said connector, a 
card with the lateral edges thereof fitted in said guide grooves, 
said card being provided at the front end thereof with a con- 
tact-piece group corresponding to said contact-piece group of 
said connector; and a frame disposed as extending between said 
left- and right-hand guide members at the undersides thereof, 
said multipolar electrical connector comprising: 

a cam swingably pin-connected to said connector body; 

a card pushing portion formed at a part of said cam and 
adapted to go in and out from a position of the front end 
side of a card setting space formed between said left- and 
right-hand guide members when said cam is swung; 

a lever disposed along one of said left- and right-hand guide 
members and having the front end relatively rotatably 
connected to said cam at other part thereof than said 
first-mentioned part; 

a lever holding portion formed at said one guide member 
along which said lever extends, the intermediate portion 
of said lever being slidably fitted in said lever holding 
portion; 

a resiliently displaceable engaging portion disposed at the 
side of said lever; and 

a portion to be engaged disposed at the side of said lever 
holding portion, said portion to be engaged being adapted 
such that, when said lever is pushed out in the rearward 
direction, said portion to be engaged overlaps said engag- 
ing portion, causing said engaging portion to be resiliently 
displaced and that, when said lever is pushed in the for- 
ward direction, the overlaping state of said portion to be 
engaged on said engaging portion is released to allow said 
engaging portion to be resiliently reset. 


5,299,947 
UTILITY RACEWAY 
Rachael Barnard, 129 Silver Springs Rd., Bailey, Colo. 80421, 
assignor to Rachael Barnard, Bailey, Colo. 
Filed Apr. 18, 1990, Ser. No. 511,353 
Int. Cl.5 HOIR 25/00 


US. Cl. 439—215 9 Claims 
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1. A Utility raceway comprising 

a. compartment means for holding electrical power, data and 
communication conductor means; 

b. holecut means that allows said electrical power, data and 
communication conductor means to enter and exit said 
compartment means; 

c. bolt or screw means to anchor said Utility Raceway to 
floor means; 
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d. flange means to cover rough cuts of drywall means; 

e. stud attachment means to support metallic or non-metallic 
stud means; 

f. sweep elbow means to increase bending radius space for 
said electrical power, data and communication conductor 
means. 


5,299,948 
SOCKET FOR CIRCUIT ELEMENT 


Noriyuki Matsuoka, Yokohama, Japan, assignor to Yamaichi 
Electronics Co., Ltd., Tokyo, Japan 
Filed Dec. 16, 1992, Ser. No. 991,406 
Claims priority, application Japan, Jul. 7, 1992, 4-204380 
Int. Cl.5 HOIR 71/22 


USS. Cl. 439—266 2 Claims 


1. A circuit element receiving device for receiving a circuit 
element having a plurality of leads, said circuit receiving de- 
vice comprising: 

a plurality of contacts having elasticity and each having a 
contacting portion and movable between a contact posi- 
tion in which said contacting portion is normally urged by 
said elasticity for bringing said contacting portion into 
contact with a corresponding lead of a circuit element 
received in said device, and an out-of-contact position; 

a hook portion on each of said contacts and having a portion 
extending laterally of a line perpendicular to a contact 
surface of a corresponding lead with a first pressure bear- 
ing portion on an inside surface of said laterally extending 
portion, and having a bent over portion on a free end of 
said laterally extending portion with a second pressure 
bearing portion on an inside surface of said bent over 
portion; and 

an operating member movably mounted on said circuit 
element receiving device for shifting said contacts away 
from the leads against said elasticity to the out-of-contact 
position, said operating member having an engaging por- 
tion with a first cam portion thereon engageable with said 
first pressure bearing portion for, when said operating 
member is started to be moved for shifting said contacts, 
moving said contacting portions of said contacts away 
from said leads against the elasticity of said contacts sub- 
stantially in the direction of said line perpendicular to the 
contact surfaces of corresponding leads, and a having 
second cam portion thereon engageable with said second 
pressure bearing portion for, when said operating member 
is continued to be moved for shifting said contacts, mov- 
ing said contacting portions laterally of said perpendicular 
line away from said leads, said second cam portion and 
said second pressure bearing portion being spaced from 
each other when said contacts are in said contact position, 
whereby said first cam portion acts on said contacts prior 
to said second cam portion acting on said contacts. 


152-935 O.G.-94-17 
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5,299,949 
ELECTRICAL CONNECTOR WITH SEALING 
GROMMET 
Hugues Fortin, Wintzenheim, France, assignor to Francelco, 
Suresnes, France 
'CT No. PCT/FR92/00139, § 371 Date Dec. 14, 1992, § 102(e) 
Date Dec. 14, 1992, PCT Pub. No. WO92/15133, PCT Pub. 
Date Sep. 3, 1992 
PCT Filed Feb. 13, 1992, Ser. No. 940,893 
Claims priority, application France, Feb. 15, 1991, 91 01821; 
Feb. 15, 1991, 91 01822 
Int. Cl.5 HOIR 13/52 
US. Cl. 439—275 11 Claims 
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1. An electrical connector comprising an insulating body 
formed with a plurality of mutually parallel passages for re- 
ceiving contacts each provided with a connection wire, 

a rear grommet of elastomer material formed with at least 
two rows of individual passages for the wires of said 
contacts, located in alignment with said passages in said 
insulating body, and 

a plate removably connected to said body and arranged for 
forcing said grommet into tight contact with said body, 

wherein each said individual passage in said grommet in- 
cludes at least one sealing lip having a shape so dimen- 
sioned that it closes the respective individual passage of 
said grommet, even in the absence of one said wire in the 
respective passage, when said grommet is held under 
compression against said body by said plate, the sealing 
lips when undeformed by said plate leaving said passages 
open, and 

wherein voids are formed in said grommet to receive elasto- 
mer material forced from zones surrounding said lips 
when said lips are pressed against a wire by said plate. 


5,299,950 
SOCKET CONTACT 
Tetsuya Kaneko, Tokyo, Japan, assignor to Yamaichi Electron- 
ics, Co., Ltd., Tokyo, Japan 
Filed May 5, 1993, Ser. No. 56,534 
Claims priority, application Japan, May 21, 1992, 4-155801 
Int. Cl.5 HO1IR 4/50 


USS. Cl. 439—342 4 Claims 


1. A contact socket having a first and a second elastic 
contact elements extending in an insertion direction (vertical 
direction) of a lead pin of an electric part, a lead pin loose 
insertion portion formed between and along opposite surfaces 
of said first and second elastic contact elements, and a narrow- 
ly-spaced lead pin clamping portion formed between said 
opposite surfaces, said lead pin inserted into said lead pin loose 
insertion portion being brought into said narrowly-spaced lead 
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pin clamping portion by moving said lead pin in a horizontal 
direction, thereby assuring a reliable electrical contact, 
wherein a pair of normally-inclining slant sides for guiding said 
lead pin into said narrowly-spaced lead pin clamping portion 
from said lead pin loose insertion portion are said narrowly- 
spaced lead pin clamping portion, a pair of clamping sides 
forming said narrowly-spaced lead pin clamping portion are 
formed as reversely-inclining slant sides connected respec- 
tively at one ends thereof to one ends of the normally-inclining 
slant sides and gradually enlarging toward the other ends 
thereof, and positions of connecting areas between said pair of 
reversely-inclining slant sides forming said narrowly-spaced 
lead pin clamping portion and said pair of normally-inclining 
slant sides forming said lead pin guide portion are arranged in 
such a manner as being displaced in a horizontal direction from 
each other. 


5,299,951 
HOUSING FOR AN ELECTRICAL CONNECTION 
Ewald Blaetz, R.D. 1 Box 267, Canajoharie, N.Y. 13317 
Filed Aug. 12, 1992, Ser. No. 928,972 
Int. Cl.5 HOIR 13/62 
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1. A housing assembly for protecting the coupling area 

between two power cords, said assembly comprising: 

a hollow tubular housing having a first end and a second end 
and formed from first and second portions joined together 
by a quick-release type coupling means that includes a 
gasket means; 

first and second hollow tubular end caps, said end caps each 
having a first end and a second end; 

first and second compressible bushings, each of said bushings 
having a central thru-bore and located in a different one of 
said end caps; and 

connecting means for connecting the first end of the first end 
cap to the first end of the housing and the second end of 
the second end cap to the second end of the housing 
wherein the connection between the housing and the end 
caps functions to compress the bushings. 


5,299,952 
OVERHEAD ELECTRICAL FIXTURE AND PORTABLE 
LOWERING TOOL THEREFOR 
Richard A. Hinds, Jr., #7 Deer Tract Dr., Little Mountain, S.C. 
29075 


Filed Jul. 27, 1992, Ser. No. 902,698 
Int. Cl.5 HOIR 13/64 
US. Cl. 439—376 

1. An overhead electrical fixture comprising: 

a mounting base adapted to be fixedly secured relatively 
high above ground level; 

a serviceable fixture portion movable between an operating 
position in engagement with said mounting base and a 
servicing position adjacent ground level and below said 
mounting base; and 

latching means releasably connected between said mounting 
base and said serviceable fixture portion for releasably 
securing said serviceable fixture portion in the operating 
position, said latching means including an exteriorly ex- 
posed cable connector means for permitting connection 
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and attachment to a detachable supply of cable payed out 
from adjacent ground level to lower said serviceable 
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fixture portion from the operating position to the servic- 
ing position upon release of said latching means. 


5,299,953 
CUTTING AND CLAMPING SLEEVE CONTACT 

Dieter Gerke, and Andrzey Janczak, both of Berlin, Fed. Rep. of 

Germany, assignors to Krone Aktiengesellschaft, Berlin, Fed. 

Rep. of Germany 

Filed Sep. 1, 1992, Ser. No. 940,201 

Claims priority, application Fed. Rep. of Germany, Sep. 13, 

1991, 4130940 
Int. Cl.5 HOIR 4/24 


USS. Cl. 439—395 15 Claims 


1. A sleeve contact comprising: 

a metal strip including a circular portion and a diametrical 
portion, said diametrical portion being bent off of said 
circular portion and extending radially across an interior 
of said circular portion, said diametrical portion defining a 
cutting/clamping contact slot means for stripless termina- 
tion of cable cores, said cutting/clamping contact slot 
means defining a cutting/clamping slot extending from a 
first axial side of said metal strip and stopping at a point 
between said first axial side and a second axial side, said 
circular portion defining a clamping slot positioned sub- 
stantially opposite said cutting/clamping contact slot 
means, said diametrical portion having a section continu- 
ously extending across said cutting/clamping slot. 
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5,299,954 
TERMINAL CONNECTING STRUCTURE FOR A FLAT 
CIRCUIT BODY 
Takashi Ishii, Shizuoka, Japan, assignor to Yazaki Corporation, 
Tokyo, Japan 
Filed Oct. 21, 1992, Ser. No. 964,296 
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connecting terminals being mounted on said frame from 
the same direction. 


5,299,956 


LOW CROSS TALK ELECTRICAL CONNECTOR SYSTEM 


Claims priority, application Japan, Oct. 22, 1991, 3-086006[U] Kenneth W. Brownell, and Sterling A. Vaden, both of Marion, 


Int. Cl.5 HOIR 13/00 


USS. Cl. 439—422 16 Claims 


1. A terminal connecting structure conductors arranged in 

parallel; 

a plurality of terminals comprising first and second holding 
members for respectively holding said conductors of said 
flat circuit body therebetween so as to electrically connect 
said conductors to said terminals; and 

a covering plate including a base portion and a plurality of 
engaging portions, said base portion abutting against a 
portion of said first holding members of said terminals and 
said engaging portions being respectively interlocked 
between adjacent first holding members, thereby provi- 
sionally retaining said terminal onto said first circuit body. 


5,299,955 
BATTERY TERMINAL MOUNTING MEANS FOR A 
PORTABLE ELECTRICAL DEVICE 
Hajime Maeda; Toru Tachikawa, both of Itami, and Hitoshi 
Yoshikawa, Sanda, all of Japan, assignors to Mitsubishi Denki 
Kabushiki Kaisha, Tokyo, Japan 
Filed Apr. 23, 1992, Ser. No. 872,031 
Claims priority, application Japan, Apr. 23, 1991, 3-092137 
Int. Cl.5 HO1IR 13/00 


USS. Cl. 439—500 7 Claims 


1. A battery terminal mounting arrangement for a portable 
electrical device comprising: 

a circuit board on which electronic parts are mounted; 

first and second connecting terminals for electrical connec- 
tion to a plus electrode and a minus electrode of an elec- 
tric cell, respectively; and 

a frame on which said circuit board and said first and second 
connecting terminals are mounted, wherein said frame has 
a plurality of engaging portions all of which are directed 
in the same direction, said first and second connecting 
terminals having engaging portions which engage said 
engaging portions of said frame, said first and second 


N.C., assignors to Superior Modular Products, Inc., Swan- 
nanoa, N.C. 
Filed Mar. 23, 1992, Ser. No. 855,893 
Int. Cl.5 HO1IR 13/00 


US. Cl. 439—638 


1. A low cross talk electrical signal transmission system 
comprising: : 

an electrical connection apparatus; said electrical connection 
apparatus including an intermatable connector and a sub- 
strate; said intermatable connector including a plug and a 
jack; said jack attached to said substrate; said intermatable 
connector and said substrate having at least first, second, 
third and fourth conductors; said first and second conduc- 
tors forming a first signal pair; said third and fourth con- 
ductors forming a second signal pair; said first and second 
conductors being adjacent to and parallel to one another 
through at least a major portion of said electrical interma- 
table connector; said third conductor being adjacent to 
and parallel to said first conductor, and said fourth con- 
ductor being adjacent to and parallel to said second con- 
ductor through at least a portion of said intermatable 
connector thereby forming a first group of signal paths 
thus inducing cross talk from one signal pair to another 
signal pair in said intermatable connector when signals are 
applied to either of said signal pairs; said third conductor 
being adjacent to and parallel to said second conductor 
and said fourth conductor being adjacent to and parallel to 
said first conductor for at least a portion of said substrate 
forming a second group of signal paths, thereby cancelling 
a substantial amount of said cross talk. 


5,299,957 
ELECTRICAL DEVICE 
Maurice Schaeffer, Strasbourg, France, assignor to Baco Con- 
structions Electriques-Anct. Baumgarten-SA, Strasbourg, 
France 
Filed Dec. 23, 1992, Ser. No. 995,832 
Claims priority, application France, Dec. 23, 1991, 91 16153 
Int. Cl.5 HOIR 9/22 
U.S. Cl. 439—712 
1. An electrical device comprising: 
an enclosure having a front surface, a rear surface, and a 
lateral side extending between the front and rear surfaces, 
said enclosure being mountable on one of the front and 
rear surfaces; 
electrical connection contacts extending from the lateral 
side of said enclosure; 
a connection block located along the lateral side into which 
said contacts extend; and 
a mounting means for permanently mounting said connec- 


11 Claims 
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USS. Cl. 439—752 


tion block to the lateral side of said enclosure for an axial 
sliding movement therealong between a forwardmost 
position and a rearmost position; 

said connection block including 

front and rear faces, 

respective terminal frames into which respective said 
contacts extend, each said terminal frame having opposed 
front and rear terminal sides which are alternately dis- 
posed adjacent the respective said contact while the other 
is spaced therefrom when said connection block is in a 
respective rearmost or forwardmost position, and 


respective sets of axially opposed clamping screws, said 
clamping screws of said sets being located adjacent oppo- 
site said terminal sides of respective said terminal frames, 
each said clamping screw being fixedly mounted axially in 
said connection block and having a respective end for 
threadably engaging an associated said terminal side and a 
head accessible through a respective said face of said 
connection block such that when one said clamping screw 


of an associated said terminal frame is threadably engaged 
in the associated said terminal side and advanced, the 
other said terminal side which was spaced from the associ- 
ated said contact is drawn toward the associated said 
contact to clamp a wire therebetween. 


5,299,958 
CONNECTOR 
Hideki Ohsumi, Shizuoka, Japan, assignor to Yazaki Corpora- 
tion, Tokyo, Japan 
Filed Apr. 29, 1992, Ser. No. 875,423 
Claims priority, application Japan, Apr. 30, 1991, 3-30134[U] 
Int. Cl.5 HOIR 13/436 
6 Claims 


1. A connector comprising: 

a housing having a plurality of terminal accommodating 
chambers arranged therein, and a cavity formed in one 
outer wall thereof in such a manner that said cavity is 
extended vertically across partition walls of said terminal 
accommodating chambers; 

a terminal lock member including a plurality of vertical 
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plates which combine to define a plurality of openings in 

correspondence to said plurality of terminal accommodat- 

ing chambers and terminal lock portions in said openings 
which are engageable with terminals, a pair of said verti- 
cal plates being side plates respectively disposed at oppo- 
site ends of said terminal lock member; and 

terminal lock means for locking said housing and said termi- 
nal lock member by inserting said terminal lock member 
into said housing through said cavity to position said 
terminal lock member from a temporary locking position 
to a real locking position, wherein said terminal lock 
means includes: 

at least one of said side plates; 

a first terminal lock protrusion formed on one end face of 
said one side plate of said terminal lock member; 

a flexible arm formed on the other end face of said one side 
plate of said terminal lock member with a slit being 
formed between said first terminal lock protrusion and 
said flexible arm, said flexible arm having a second 
terminal lock protrusion protruded from said flexible 
arm; and wherein said housing includes: 

a first engaging portion, formed on said housing, engage- 
able with said first terminal lock protrusions when said 
terminal lock member is inserted into said housing to 
said temporary locking position where said openings 
thereof are substantially aligned with said terminal 
accommodating chambers; and 

a second engaging portion, formed on said housing, en- 
gageable with said second terminal lock protrusion 
when said terminal lock member is moved from said 
temporary locking position to said real locking position 
where said terminal locking portions engage with said 
terminals to prevent said terminals from moving in 
backwardly. 


5,299,959 
ELECTRICAL CONNECTOR 


Masayuki Yamamoto; Kazuaki Sakurai, and Toshiro Maejima, 


all of Shizuoka, Japan, assignors to Yazaki Corporation, 
Tokyo, Japan 

Filed Jun. 11, 1992, Ser. No. 897,054 
Claims priority, application Japan, Jun. 13, 1991, 3-141591; 


Apr. 8, 1992, 4-087316; Apr. 13, 1992, 4-092702 


Int. Cl.5 HOIR 13/514 


USS. Cl. 439—752 


1. An electrical connector, comprising: 

a housing having at least one terminal chamber; 

a terminal inserted into each said terminal chamber; 

a terminal engagement holder mounted onto said housing for 
preventing each said terminal from disengaging from said 
housing; 

first means for tentatively engaging said terminal engage- 
ment holder with said housing in response to movement of 
said terminal engagement holder in a first direction rela- 
tive to said housing; 

second means for completely engaging said engagement 
holder with said housing in response to movement of said 
terminal engagement holder, tentatively engaged with 
said housing, in a second direction; and 

third means for urging said terminal engagement holder 
toward said housing when said terminal engagement 
holder is completely engaged with said housing. 
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5,299,960 
AUXILIARY WATER PROJECTOR FOR JET 
PROPELLED WATERCRAFT 
John B. Day, 4308 Pennington Ave., and Larry Krack, 704 S. 
Werner Ave., both of Evansville, Ind. 47712-4321 
Filed Jun. 11, 1992, Ser. No. 900,824 
Int. Cl.5 B63H 11/00 
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of said valve member, said limiting means comprising a stopper 
member secured to said casing through a fastener means. 


5,299,962 
BUOY FOR STCRING LINE CONNECTED TO 
UNDERWATER OBJECT 


4 Claims Kenneth Saulnier, R.R. #2, South Ohio, Yarmouth County, 


1. An auxiliary water projector for watercraft having at least 
one waterjet propulsion system, said auxiliary water projection 
comprising: 

a Y pipe means having a first mounting means for mounting 
said Y pipe means to said waterjet propulsion system so 
water flows from said waterjet propulsion system into said 
Y pipe means before entering any steering nozzle means; 

a thrust control valve means mounted at a first outlet of said 
Y pipe means to permit or stop water flow through said 
outlet; 

a pipe connected to a second outlet of said Y pipe means, 
said pipe having an outlet means; and, 

a hand line outlet means connected to said pipe. 


5,299,961 
VALVE ARRANGEMENT FOR AN EXHAUST PASSAGE 
IN A MARINE PROPULSION UNIT 

Yutaka Okamoto, Shizuoka, Japan, assignor to Sanshin Kogyo 

Kabushiki Kaisha, Shizuoka, Japan 

Filed Oct. 19, 1992, Ser. No. 962,672 
Claims priority, application Japan, Oct. 19, 1991, 3-299705 
Int. Cl.5 B63H 21/32 

US. Ci. 440—89 


1. In a marine propulsion unit adapted to be secured to and 
project rearwardly from a transom of a watercraft and having 
an exhaust assembly including a rearwardly extending exhaust 
passage formed within a casing above a propeller of the pro- 
pulsion unit and terminating in an exhaust outlet port defined 
by upper, lower and lateral sidewalls, the improvement 
wherein said exhaust assembly comprises a normally closed 
flapper valve member having a fixed portion secured to one of 
said lateral sidewalls and a cantilevered portion extending 
across said exhaust outlet port with said cantilevered portion 
being adapted to elastically flex relative to said fixed portion so 
as to open and close said exhaust outlet port in response to 
dynamic forces acting on said valve member during operation 
of the watercraft and means for limiting the degree to which 
said cantilevered portion can flex relative to said fixed portion 


Nova Scotia, Canada BOW 3E0 , and Hubert J. Van Leeuwen, 
11 Princess Street, Amherst, Nova Scotia, Canada B4H 1W5 
Filed Mar. 11, 1993, Ser. No. 29,578 
Claims priority, application Canada, Mar. 19, 1992, 2063544 
Int. Cl.5 B63B 22/18 


US. Cl. 441—26 6 Claims 


1. A buoy for storing a line connected to an underwater 
object, of the type having two spaced side portions each with 
a bearing means and a reel for carrying the line which has shaft 
portions rotatable in said bearing means, wherein said reel is a 
buoyant hollow body formed of flexible material and is pro- 
vided with a fluid inlet for inflation from a relatively axially 
collapsed state, wherein the reel and its shaft portions can be 
fitted between the side portions, to an inflated state wherein 
the reel is axially expanded so that its shaft portions are rotat- 
ably held in the bearing means. 


5,299,963 
WATER SKI APPARATUS AND METHOD 
Paul D. Isensee, P.O. Box 23180, Richfield, Minn. 55423 
Filed Oct. 29, 1992, Ser. No. 968,425 
Int. Cl.5 A63C 15/00 


US. Cl. 441—79 25 Claims 


32 . 

1. An improved water ski, comprising: 

a. an elongated water ski body having top and bottom sur- 
faces and longitudinally extending from a front end to a 
back end; 

b. a rudder fin member operatively mounted to said ski body 
adjacent said back end thereof and projecting outwardly 
from said bottom surface of said ski body, and generally 
symmetrically disposed about a plane of symmetry; and 

c. means for selectively adjusting the operative position of 
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said rudder fin member relative to said ski body in cali- 
brated manner, wherein said adjusting means enables 
independent calibrated adjustable movement of said rud- 
der fin member in each of at least two degree of freedom 
directions within said plane. 


5,299,964 
AMUSEMENT RAFT RIDE 
Ogden D. Hopkins, Contoocook, N.H., assignor to O. D. Hop- 
kins Associates, Inc., Contoocook, N.H. 
Filed May 20, 1991, Ser. No. 702,476 
Int. Cl. B63B 3/00 
U.S. Cl. 114—346 


1. A raft for an amusement ride, said raft having: 

A. at least one passenger support having accommodations 
thereon sufficient to accommodate at least one passenger, 

B. at least a first link positioned on said raft, said first link 
being matingly compatible with a second link on another 
raft of said ride, 

C. at least one buoyant member and 

D. at least one connection between the buoyant member(s) 
and at least one connected portion of said raft, 

1. said connected portion being at least one portion of said 
raft other than said buoyant member(s) and being con- 
nected with said buoyant member(s) through said con- 
nection(s), and 

2. said connection(s) comprising at least one rotary con- 
nector which provides rotation of the buoyant mem- 
ber(s) about a generally upright axis, including rotation 
relative to said connected portion(s) and relative to said 
first link. 


5,299,965 
LASER WELDING METHOD FOR PREPARATION OF 

ELECTRON GUN OF CGLOR CATHODE-RAY TUBE 
Hee S. Lee, Seoul, Rep. of Korea, assignor to Goldstar Co., Ltd., 

Seoul, Rep. of Korea 

Filed Dec. 21, 1992, Ser. No. 993,631 

Claims priority, application Rep. of Korea, Dec. 28, 1991, 

24901/1991 
Int. Cl.5 HO1J 9/02; B23K 26/02 


US. Cl. 445—36 3 Claims 
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1. A laser welding method for preparation of an electron gun 
of a color cathode-ray tube comprising the steps of: 

forming a coining part of a predetermined depth and uni- 

form thickness on an evaporation section of a weld zone of 

an upper part, said coining part having a diameter larger 

than a diameter of said evaporation section, said predeter- 
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mined thickness of said coining part being related to the 
thickness of a lower part to be welded therewith such that 
a weld nugget formed thereat extends through the thick- 
ness of said lower part; 

locating a focusing lens at a predetermined fixed position 
above said coining part; and 

focusing a laser beam on a bottom surface of said coining 
part for welding said upper part to said lower part and 
forming a weld nugget thereat, 

whereby said weld nugget which is formed at the juncture 
between said upper and lower parts by said laser welding 
is of a relatively large diameter at the mutually contacting 
surfaces of said upper and lower parts so as to provide a 
weld of relatively increased weld strength. 


5,299,966 
PROJECTILE TOY APPARATUS 
Thomas M. Rose, III, 335 Oak Rd., Gibsonia, Pa. 15044 
Filed Feb. 22, 1993, Ser. No. 20,358 
Int. Cl.5 A63H 27/00, 27/26, 29/00 
2 Claims 














1. A projectile toy apparatus, comprising, 

a projectile toy member having a cylindrical body, with the 
cylindrical body including a first end and a conical second 
end, with the conical second end and the first end coaxi- 
ally aligned, and 

a plurality of stabilizer fins arranged in a coextensive rela- 
tionship relative to one another mounted to the cylindrical 
body adjacent the first end in a diametrically opposed 
relationship, with a rudder fin mounted adjacent the first 
end on the cylindrical body medially of the stabilizer fins, 
and 

a hook member fixedly mounted to the cylindrical body 
medially of the stabilizer fins adjacent the second end, 
with a slingshot member having spaced slingshot legs, 
including an elastomeric band mounted io the slingshot 
legs, wherein the elastomeric band is arranged for secure- 
ment to the hook member, and 

a plurality of parallel slots, with each of said slots arranged 
in alignment with one of said stabilizer fins, and the slots 
positioned intermediate the stabilizer fins and the second 
end, with each of the slots including a wing plate, and 
each wing plate includes a wing plate pivot axle, with 
each wing plate pivot axle positioned within one of said 
slots adjacent the second end, and the cylindrical body 
includes a body cayity, and the wing plates are pivotal 
from a first position defining an acute angle between the 
wing plates, wherein the wing plates are directed into the 
cavity, with the wing plates pivotal to a second position 
about each wing plate pivot axle, wherein the wing plates 
extend exteriorly of the cavity, and including an obtuse 
included angle between the wing plates, and 

each wing plate pivot axle includes a wing plate pivot axle 
gear, and each wing plate pivot axle includes an intermedi- 
ate gear axle positioned within the cavity adjacent one of 
said wing plate pivot axles, and each intermediate gear 
axle includes an intermediate gear in operative engage- 
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ment with one of said wing plate pivot axle gears, and a 
central axle intermediate the intermediate gear axles, with 
the central axle including a central axle gear, the central 
axle gear in engagement with each intermediate gear, and 
the central axle including a main spring arranged to bias 
the wing plates from the first position to the second posi- 
tion. 


5,299,967 
MOVABLE FIGURE 
John M. Gilbert, 4797 Highway, West Vancouver, British Co- 
lumbia, Canada V7W 1J36 
Filed Nov. 16, 1992, Ser. No. 976,852 
Int. Cl.5 A63H 7/02, 3/00 


1. A model figure connected to a remote pistol grip handle 
naving at last two activity motions, comprising: 

a model figure having a middle torso portion with a substan- 
tially horizontal pin means therein; 

a base beneath the figure with the figure mounted for rota- 
tion thereon; 

at least one model limb for the figure, the limb mounted to 
pivot on the pin means; 

pivot means to pivot the limb on the pin means to perform a 
first activity motion; 

remote pistol grip handle connected to the base beneath the 
figure by a hinged elongated member, the pistol grip 
handle having a trigger mechanism; 

first linkage means between the trigger mechanism on the 
pistol grip handle and the pivot means to pivot the limb so 
that movement of the trigger mechanism performs the 
first activity motion; 

rotational means to rotate the figure on the base to perform 
a second activity motion; 

thumb movement means on the remote pistol grip, and 

second linkage means between the thumb movement means 
and the rotational means to rotate the figure on the base, 
so that movement of the thumb movement means per- 
forms the second activity motion. 


5,299,968 
PRIMARY AND SECONDARY TOY FIGURE PAIR WITH 
INTERCHANGEABLE HAIR SEGMENTS 
Linda K. Bennett, Marina del Rey, Calif., assignor to Mattel, 
Inc., El Segundo, Calif. 
Filed Jan. 29, 1992, Ser. No. 10,739 
Int. Cl.5 A63H 3/44, 3/16, 3/00 
USS. Cl. 446—394 
1. A toy figure playset comprising: 
a primary toy figure having a head and a first plurality of 
simulated hair fibers secured thereto; 
a secondary toy figure, substantially smaller than said pri- 
mary toy figure having a head portion; 
a hair lock having a second plurality of simulated removable 


10 Claims 
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hair fibers with cooperating attachment means forming a 
base for said hair lock; 

a headband featuring a second cooperating attachment 
means for attaching said hair lock to said primary figure 
by said base and 


additional second cooperating attachment means attached to 
said secondary toy figure head portion for removably 
securing said hair lock to either of said head portion of 
said secondary toy figure and said primary toy figure. 


5,299,969 
LOOP FEATURE FOR PROPELLED TOY VEHICLES 
John V. Zaruba, Oak Park, Ill., assignor to Breslow, Morrison, 
Terzian & Associates, Inc., Chicago, Ill. 
Filed Jan. 28, 1993, Ser. No. 10,642 
Int. Cl.5 A63H 18/14 


1. A generally vertically oriented loop feature for a pro- 

pelled toy vehicle comprising in combination: 

a single complete loop having an inner surface upon which 
the propelled toy vehicle may go around the entirety of 
the loop for as many revolutions as the propelled toy 
vehicle has sufficient power; 

a substantially fixed, curved portion of the complete loop; 

the fixed portion having opposed ends; 

a curved ingress portion adjacent one of the opposed ends 
and a curved egress portion adjacent the other of the 
opposed ends; 

the ingress portion being movable between a closed position 
in which the ingress portion forms part of the complete 
loop and a open position in which the ingress portion is 
displaced from and interrupts the complete loop to permit 
the propelled toy vehicle to enter the loop; 





238 


the egress portion being movable between a closed position 
in which the egress portion forms part of the complete 
loop and a open position in which the egress portion is 
displaced from and interrupts the loop to permit the pro- 
pelled toy vehicle to exit the loop. 


5,299,970 
GUIDED ROLLING CIRCLE GAME 
Serge Fontaine, P.O. Box 476646, Chicago, Ill. 60647 
Filed Jan. 6, 1993, Ser. No. 969 
Int. Cl.5 A63H 33/02 
US. Cl. 446—453 


1. A rolling ring game comprising: 
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tionary portion passive detectors, operation of said step- 
per motor to cause said rotatable portion to rotate to align 
at least one of said rotatable portion passive detectors with 
said intruder and to continually track said intruder, verifi- 


cation of said intruder by said rotatable portion passive 
detectors, and activation of said video monitoring means, 
and 

one or more of said tracking devices linked with one another 
to provide coverage to a remote security post. 


5,299,972 
SYSTEM AND APPARATUS FOR PROCESSING CRAB 
SECTIONS 


a ring having a peripheral outer surface to be engaged with John T. Heffernan, Bellevue, and James D. Orr, Everett, both of 


and rolled over a subjacent surface supporting the ring; 
and 

a pusher for propelling the ring by rolling thereof, 

said pusher comprising a rod having a proximal end and a 
distal end, 

there being means on the proximal end to be gripped by a 
user, 

there being means cooperating between the ring and distal 
end of the rod for allowing a user to selectively pull and 
push the ring through the pusher to accelerate and decel- 
erate rolling thereof over a subjacent surface, 

wherein the cooperating means includes a hook that sur- 
rounds at least a portion of the ring and the hook defines 
a curved seat for the ring and an entry way into the 
curved seat, 

said cooperating means further including a closure means for 
releasably blocking the entryway to prevent separation of 
the ring and pusher from their operative relationship with 
the closure means in a closed state. 


5,299,971 
INTERACTIVE TRACKING DEVICE 
Frank J. Hart, 2811 Mark Ave., Santa Clara, Calif. 95051 
Continuation-in-part of Ser. No. 525,698, May 21, 1990, Pat. 
No. 5,083,968, which is a continuation-in-part of Ser. No. 
277,203, Nov. 29, 1988, Pat. No. 4,930,236. This application 
Dec. 24, 1991, Ser. No. 813,089 
Int. Cl.5 GO8B 19/00 
US, Cl. 446—484 16 Claims 
1. An automatically activated and operated passive infrared 
tracking device for the detection and continual tracking of an 
intruder, comprising; 

a stationary portion including passive detectors for the de- 
tection of radiation emission by said intruder and a stepper 
motor, 

a rotatable portion mounted to said stepper motor and in- 
cluding passive detectors for the detection of radiation 
emission by said intruder and video monitoring means, 

control means including circuitry for determination of the 
general direction and range of said intruder by said sta- 


Wash., assignors to Northwest Wire Works, Inc., Seattle, 
Wash. 
Filed Dec. 22, 1992, Ser. No. 995,195 
Int. Cl.5 A22C 29/00 


USS. Cl. 452—1 26 Claims 


1. A system for processing comestibles such as crab sections, 
said system comprising: 

a tree having a top lift element, 

a basket-to-tree loading station, 

a basket-from-tree unloading station, 

processing stations between said loading and unloading 
stations, 

an overhead track extending above each of said stations, 

an overhead hoist arranged to travel along said track and 
having a lifting element adapted to engage said lift ele- 
ment on the tree and be selectively raised and lowered 
over said stations; 

means independent of said hoist for selectively holding said 
tree in upright position at said loading station and unload- 
ing station and permitting the tree to be released by raising 
the tree relative to said loading and unloading stations; 

stacks of like baskets for holding comestibles to be processed 
at said processing stations, said stacks being detachable 
mounted on two opposite sides of said tree such that the 
baskets in each stack can be mounted one at a time on the 
tree by downward movement while the tree is held up- 
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right at said loading station, and such that the baskets in 
each stack can be removed one at a time from the tree by 
upward movement while the tree is held upright at said 
unloading station. 


5,299,973 
Patent Not Issued For This Number 


5,299,974 
METHOD AND APPARATUS FOR PRODUCING A 
WHOLE FISH PRODUCT 

Joachim Jahnke, Liibeck, Fed. Rep. of Germany, assignor to 

Nordischer Maschinenbau Rud. Baader GmbH & Co KG, 

Lubeck, Fed. Rep. of Germany 

Filed Sep. 11, 1992, Ser. No. 943,560 

Claims priority, application Fed. Rep. of Germany, Sep. 12, 

1991, 4130291 
Int. Cl.5 A22C 25/16 

USS. Cl. 452—106 30 Claims 

1. A method for producing a fish product including head, 
body and tail from a non-decapitated fish defining a ventral 
and a back side as well as a plane of symmetry between both 
sides, and having intestines, gills, back fins with fin holders and 
a skeleton essentially including a vertebral column, ribs, back 
spokes and belly spokes, which method comprises: 

a sequence of processing steps performed by machinery for 
removing essentially completely said skeleton and at least 
the largest portion of said gills, wherein said processing 
steps comprise 


a) performing two first incisions in a direction starting from 
said tail and proceeding towards said head, each of said 
first incisions starting from said ventral side and extending 
over the whole length of said fish at respective sides of 


said plane of symmetry at least up to said vertebral col- 
umn; 

b) removing said intestines and said at least largest portion of 
said gills; and 

c) cutting out said skeleton with two second incisions in a 
direction starting from said tail towards said head, each of 
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said second incisions starting from the ventral side, ex- 
tending over the whole length of the fish at respective 
sides of said plane of symmetry, inclined with regard to 
the plane of symmetry, passing outwardly of said ribs, and 
extending into and meeting at the proximity of said back 
fin holders. 


5,299,975 
APPARATUS FOR CONVEYING ENTRAILS PACKAGES 
WHICH HAVE BEEN REMOVED FROM BIRDS 

Cornelis Meyn, Oostzaan, Netherlands, assignor to Machinefab- 

riek Meyn B.V., Oostzaan, Netherlands 

Filed Mar. 25, 1993, Ser. No. 36,676 

Claims priority, application Netherlands, Mar. 31, 1992, 

9200599 


Int. Cl.5 A22C 21/00 


U.S. Cl. 452—177 12 Claims 





1. A conveying apparatus for conveying entrails packages 
which have been removed from poultry, wherein along a first 
section of said apparatus the entrails packages are unobstructed 
from view and along a second section of said apparatus the 
entrails packages can be readily separated, said apparatus com- 
prising: 

a conveyor means for receiving the entrails packages from 
birds conveyed thereabove and maintaining the entrails 
packages for individual birds separate, said conveyor 
means conveying the entrails package along a predeter- 
mined conveying length; 
plurality of pivotal entrails carrier members operably 
associated with said conveying means, said carrier mem- 
bers being movable between a lower position generally 
below the conveying level of said conveying means, and 
an upper position generally above the conveying level of 
said conveying means; and 

means for raising and lowering said carrier members relative 
said conveying means at predetermined positions along 
said conveying length. 
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5,299,976 slightly away from and generally parallel to said resilient 
APPARATUS FOR RETAINING POULTRY surface of said rotatable disc, said stationary sorting head 
Cornelis Meyn, Oostzaan, Netherlands, assignor to Machinefab- including means for sorting and discharging said coins of 
riek Meyn B.V., Oostzaan, Netherlands different denominations at different exits around the pe- 
Filed Mar. 15, 1993, Ser. No. 31,806 riphery of said stationary sorting head, said sorting and 
Claims priority, application Netherlands, Mar. 24, 1992, discharging means including a separate exit channel for 
9200538 each denomination of coin; 
means for sensing each coin denomination at a fixed sensing 
station located within the exit channel for that denomina- 
tion, and inboard of the outer periphery of said rotatable 
disc, and 
means for monitoring the movement of a sensed coin on the 
rotating disc downstream of said sensing station by moni- 
toring the angular movement of said disc, to determine 
when the sensed coin has been moved to a predetermined 
location spaced downstream from said sensing station in 
the direction of coin movement. 


Int. Cl.5 A22C 21/00 
USS. Cl. 452—188 12 Claims 


5,299,978 
AIR SWEEP MECHANISM 
Richard D. Dennis, Bridgeport, and Jon D. Rittle, Baldwinsville, 
both of N.Y., assignors to Carrier Corporation, Syracuse, N.Y. 
Filed May 4, 1992, Ser. No. 878,068 
1. An apparatus for retaining poultry suspended from a Int. Cl.5 F24F 13/14 
suspension conveyor in position while submitting the poultry U.S. Cl. 454—285 4 Claims 
to a processing operation, said apparatus comprising: 
two horizontally spaced apart retaining plates, said plates for 
receiving the poultry therebetween, said plates defining an 
upper engaging position and a lower engaging position; 
and 
means for moving said plates between said upper engaging 
position and said lower engaging position so that at said 
upper engaging position said plates engage a first body 
part of the poultry to prevent downward movement of the 
poultry, and at said lower engaging position said plates 
engage a second body part of the poultry to prevent up- 
ward movement of the poultry. 


5,299,977 1. An improved air sweep mechanism of the type having a 

COIN HANDLING SYSTEM pair of adjacent louver blades mounted on parallel shafts in a 

Richard A. Mazur, Naperville; Joseph J. Geib, Mt. Prospect; rotatable manner to allow the blade angles to be varied to 

Gary Watts, Buffalo Grove; John P. Gibbons, Mt. Prospect; thereby change the direction of air flowing between the blades, 
James M. Rasmussen, Chicago, and Stephen G. Rudisill, wherein the improvement comprises: 

Kildeer, all of Ill., assignors to Cummins-Allison Corp., Mt. _a drive motor disposed near the louver blades for driving a 


Prospect, Ill. 

Continuation-in-part of Ser. No. 904,161, Aug. 21, 1992, which is 
a continuation of Ser. No. 524,134, May 14, 1990, Pat. No. 
5,141,443. This application Sep. 25, 1992, Ser. No. 951,731 

Int. Cl.5 GO7D 3/16 
US. Cl, 453—10 32 Claims 


crank pin in an orbiting pattern around an axes; and 

a pair of drive arms rotatable attached to said crank pin at 
their one ends and each having its other end attached to a 
respective one of the louver blades at a point distal from 
the louver blade shaft; 

whereby, during a complete orbit of said crank pin, the 
louver blade angles are respectively varied by the move- 
ment of said drive arms such that the blades jointly func- 
tion to vary both the direction and the throw of the air 
flowing therebetween. 


5,299,979 
SHIPPING FORM WITH LABEL 
Patricia A. Ballard, Manchester, N.H., assignor to Moore Busi- 
ness Forms, Inc., Grand Island, N.Y. 
Filed May 11, 1993, Ser. No. 59,312 
Int. Cl.5 B42D 15/00 
U.S. Cl. 462—18 20 Claims 
1. A shipping form, comprising; 
a first ply having a top face and a bottom face, with indicia 
on said top face; 
a second ply having a top face and a bottom face, with 
1. A coin sorter for sorting mixed coins by denomination, indicia on said top face; 
said apparatus comprising: means for readily releasably attaching a small part of said 
a rotatable disc having a resilient surface for receiving said first ply bottom face to a small part of said second ply top 
coins and imparting rotational movement to said coins; face; 
a stationary sorting head having a contoured surface spaced _a label assembly comprising a label ply having top and bot- 
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tom faces, with pressure sensitive adhesive substantially 
covering said label bottom face; 

said label having dimensions significantly less than the di- 
mensions of said first and second plies; 

said label disposed on said second ply beneath said first ply, 
said top face of said label operatively associated with said 
bottom face of said second ply, and said label covering a 
first portion of said top face of said second ply, and said 
second ply top face having a second portion not covered 
by said label; 

first image transfer means for transferring indicia impressed 


on said first ply top face to said label ply top face and to 
said second portion of said second ply top face; 

adhesive release means provided beneath said label pressure 
sensitive adhesive in operative association with said sec- 
ond ply top face, for allowing removal of said label there- 
from; and 

self-contained second image transfer means disposed on said 
first portion of said top face of said second ply, beneath 
said label pressure sensitive adhesive and said adhesive 
release means, for transferring indicia impressed on said 
first ply top face through said label to said second ply top 
face. 


5,299,980 
CONSTANT VELOCITY FLEXIBLE COUPLING AND 
CONNECTION WITH THE DRIVE AND DRIVEN 
MEMBERS 
Jerome G. Agius, Ridgefield, Conn., assignor to Nordex Inc., 
Danbury, Conn. 
Filed Jun. 24, 1992, Ser. No. 903,982 
Int. Cl.5 F16D 3/16 
12 Claims 


1. A flexible coupling for joining two shafts comprising: 

a unitary solid cylindrical body have a first end, a second 
end and a means for flexing disposed between said first 
end and said second end; 

a first cylindrical hub, protruding coaxially from said first 
end of said cylindrical body, for connecting said coupling 
to a first shaft, said first cylindrical hub having a first end, 
a second end and a plurality of equally spaced slots ex- 
tending lengthwise from a point adjacent to said first end 
of said first cylindrical hub through said second end of 
said first cylindrical hub, and wherein said first end of said 
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first cylindrical hub is joined to said first end of said cylin- 
drical body; 

second cylindrical hub, protruding coaxially from said 
second end of said cylindrical body, for connecting said 
coupling to a second shaft, said second cylindrical hub 
having a first end, a second end and a plurality of equally 
spaced slots extending lengthwise from a point adjacent to 
said first end of said second cylindrical hub through said 
second end of said second cylindrical hub, and wherein 
said first end of said second cylindrical hub is joined to 
said second end of said cylindrical body; 

a first counterbalanced clamp for securing said first cylindri- 
cal hub to said first shaft, said first counterbalanced clamp 
having a single radial slot, a clamping screw and a coun- 
terweight, whereby said clamping screw draws said single 
radial slot together and said counterweight is positioned 
on said first counterbalanced clamp so as to counterbal- 
ance the weight of said clamping screw when said first 
counterbalanced clamp is positioned over said first cylin- 
drical hub; and 

a second counterbalanced clamp for securing said second 
cylindrical hub to said second shaft, said second counter- 
balanced clamp having a single radial slot, a clamping 
screw and a counterweight, whereby said clamping screw 
draws said single radial slot together and said counter- 
weight is positioned on said second counterbalanced 
clamp so as to counterbalance the weight of said clamping 
screw when said clamp is positioned over said second hub. 


5,299,981 
TRANSMISSION JOINT BODY STRUCTURE AND A 
METHOD OF MANUFACTURE THEREOF 

Bernard Poulin, Conflans Ste Honorine, and Michel Margerie, 

Vetheuil, both of France, assignors to Glaenzer Spicer, Poissy, 

France 

Filed Nov. 18, 1991, Ser. No. 794,412 

Claims priority, application France, Dec. 3, 1990, 90 15112 

The portion of the term of this patent subsequent to Aug. 4, 2009, 
has been disclaimed. 
Int. Cl.5 F16C 3/00; F16D 3/202 


U.S. Cl. 464—111 8 Claims 
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1. A transmission joint body comprising: 

a joint body having a longitudinal geometric axis; and 

a plurality of bearing paths, said bearing paths being distrib- 
uted about said longitudinal geometric axis of said joint 
body, each said bearing path comprising two tracks; 

wherein each said track is defined by a first surface of a 
metal part, and wherein each said metal part has a second 
surface; 

wherein said joint body comprises a joint body portion made 
of a composite material which comprises a reinforced 
matrix of one of a thermosetting and a thermoplastic 
material; 

wherein each said second surface has a complementary 
surface in said joint body portion associated therewith; 
and 

wherein each said bearing path has a central longitudinal 
axis that lies in a plane with said longitudinal geometric 
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axis and that forms an angle greater than 0° with said 
longitudinal geometric axis. 


5,299,982 
SLIP JOINT SEAL FOR A DRIVESHAFT 
Robert A. Burton, 3426 Bay Highland Dr., Green Bay, Wis. 
54311 
Filed Aug. 15, 1991, Ser. No. 745,552 
Int. Cl.5 F16D 3/06 
US. Cl. 464—133 





1. A driveshaft comprising a first universal joint yoke, a 
second universal joint yoke spaced at a varying distance from 
said first universal joint yoke when said driveshaft is in opera- 
tion, a first shaft extending rearwardly of said first universal 
joint yoke and rotatable therewith, a second shaft extending 
rearwardly of said second universal joint yoke and rotatable 
therewith, said first shaft having external splines and said 
second shaft having internal splines which are in mechanical 
engagement for all operating positions of said first and said 
second universal joint yokes to enable slidable but nonrotatable 
movement between said shafts, said second shaft having a 
smooth cylindrical recess at the end toward said second uni- 
versal joint yoke, means closing off an end portion of said 
second shaft closer to said second universal joint yoke, said 
means being affixed in said recess, a sleeve extending rear- 
wardly of said first universal joint yoke and extending over at 
least a substantial portion of said first shaft, and having a diam- 
eter greater than an outer diameter of said second shaft, said 
sleeve extending around said first shaft and around an end 
portion of said second shaft away from said second universal 
joint yoke and having an open end away from said first univer- 
sal joint yoke, a single, resilient seal carried by the end portion 
of said second shaft away from said second yoke, said seal 
having an annular lip facing outwardly and slanted toward said 
second universal joint yoke, said lip engaging an inner surface 
of said sleeve for all operating positions of said first and said 
second universal joint yokes, said lip enabling grease in an 
annular chamber formed between said first shaft and said 
sleeve to pass by said seal toward the open end of said sleeve, 
said lip serving to wipe contaminants off the inner surface of 
said sleeve when said first and said second universal joint yokes 
move away from one another, and a grease fitting in said 
second shaft spaced toward said second universal joint yoke 
from said seal, said grease fitting communicating with said 
recess. 


5,299,983 
DOUBLE ACTION VARIABLE FORCE POOL CUE 
R. Fred Pfost, 1090 Eastwood Ct., Los Altos, Calif. 94022, and 
Dale R. Pfost, 31 Main Road Fyfield, Abbingdon, Oxon, 
England OX13 5LU 
Filed Jul. 12, 1993, Ser. No. 90,764 
Int. Cl.5 A63D 15/08 
USS. Cl. 473—45 23 Claims 
1. A telescoping cue stick for striking a ball comprising, 
an elongated body having front and back ends and having a 
longitudinal bore open at the front end, 
a plunger means slidably disposed in the bore having a tip for 
striking a ball, 
double action spring means for imparting bidirectional rear- 
ward and forward motion to the plunger means from 
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stored spring energy, wherein the tip may be positioned 
against a ball at a desired impact point and said spring 
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means draws ae tip rearward and forward to the impact 
point. 


5,299,984 
FRICTIONAL TRANSMISSION CHAIN 
Hiroki Ishida, Tokorozawa; Masao Maruyama, Hanno; Masaru 
Morimoto, Hanne, and Nobuyuki Fujimoto, Hanno, all of 
Japan, assignors to Tsubakimoto Chain Co., Osaka, Japan 
Filed Sep. 10, 1992, Ser. No. 943,048 
Claims priority, application Japan, Sep. 10, 1991, 3-80764 
Int. Cl.5 F16G 5/18 


USS. Cl. 474—244 1 Claim 


1. A frictional transmission chain for transmission of power 
between a pair of V-groove pulleys comprising: a transmission 
chain having a series of interconnected and interleaved link 
plates having upper and lower sides; and a plurality of struts 
superposed on one another in the longitudinal direction of the 
transmission chain; wherein said plurality of struts comprises 
first transmission struts directly engaged with the link plates, 
and second transmission struts for frictional engagement with 
V-groove pulleys, each of said struts having a channel-like 
configuration with an a opening on one side thereof; wherein 
each of said first transmission struts is fitted in cutout grooves 
provided at the central part of the upper and lower sides of link 
plates of said transmission chain, with successive first transmis- 
sion struts having their openings provided alternately on oppo- 
site sides of the transmission chain; and wherein a plurality of 
said second transmission struts are installed, in abutting rela- 
tionship with one another, between successive first struts, with 
the openings of abutting second struts being provided alter- 
nately on opposite sides of the transmission chain, each of said 
second struts having a cutout concave section for fitting and 
holding the upper and lower sides of the outermost link plates 
of the transmission chain, and wide frictional transmission 
surfaces on said second struts for pressing against V-groove 
transmission surfaces of V-groove pulleys. 
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5,299,985 
CONTINUOUSLY VARIABLE TRANSMISSION 
APPARATUS 
Thomas A. Johnston, 745 Palomar La., Colorado Springs, Colo. 
80906 
Filed Apr. 10, 1992, Ser. No. 866,559 
Int. Cl.5 F16H 47/08, 3/72 


US. Cl. 475—53 20 Claims 


1. A continuously variable transmission apparatus usable 
with a power supply system to transfer power from an input 
shaft to an output shaft, comprising: 

a) a torque converter and splitter means connected to an 

input shaft to achieve rotation therefrom; 

b) said torque converter and splitter means engaging to a 

planetary torque means and variably rotatable therewith; 

c) said torque converter and splitter means includes a power 

splitter means having 1) a planet carrier assembly con- 
nected to the input shaft; and 2) a torque converter clutch 
assembly driven by said planet carrier assembly; and said 
planetary torque means driven by said torque converter 
clutch assembly; and 

d) said planetary torque means connected to an output shaft 

whereby said power splitter means is operable to achieve 
a variable output from said input shaft to an output shaft 
on operation of said torque converter clutch assembly. 


5,299,986 
DIFFERENTIAL LOCK DEVICE 
Armando Fabris, Campodarsego; Ivano Visentini, Caltana S. 
Maris di Sala, and Antonietto Raniero, S. Andrea di Vigonza, 
all of Italy, assignors to Carraro S.p.A., Campodarsego, Italy 
Filed Jan. 17, 1992, Ser. No. 822,099 
Claims priority, application Italy, Jan. 
PD91A000014 


21, 1991, 


Int. Cl.5 F16H 1/45 
US. Cl. 475—88 

1. A transmission for vehicles, comprising: 

a housing having a differential mechanism therein; 

a motion input shaft and at least two motion output shafts 
interconnected by said differential mechanism in said 
housing, said differential mechanism including a differen- 
tial case rotatably mounted in said housing on first and 
second support means, 

a storage reservoir in said housing for a differential mecha- 
nism lubricant, 

locking means for locking said differential mechanism, 

a hydraulically operated actuator for selectively operating 
said locking device, and 

pump means in communication with said reservoir for sup- 
plying said lubricant under pressure to said actuator, 
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wherein said pump means is operatively driven off the mo- 
tion input shaft and said pump means and said actuator are 
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disposed in one of said first and second support means for 
said differential case. 


5,299,987 
INFINITELY VARIABLE TRACTION ROLLER 
TRANSMISSION 
Daniel J. Dawe, Austin, Tex., assignor to Exceleramatic Inc., 
Austin, Tex. 
Continuation-in-part of Ser. No. 44,154, Apr. 8, 1993, 
abandoned. This application Aug. 10, 1993, Ser. No. 104,002 
Int. Cl.5 F16H 15/08 


U.S. Cl. 476—10 17 Claims 


1. An infinitely variable traction roller transmission compris- 
ing: a transmission support structure two toric traction discs 
rotatably supported by said support structure, one for rotation 
with an input shaft and the other for rotation with an output 
shaft, said toric discs having opposite traction surfaces defining 
therebetween a toric cavity of circular cross-section, at least 
two motion transmitting traction ‘rollers arranged in said toric 
cavity in radial symmetry and in engagement with said toric 
discs for the transmission of motion therebetween, each Of said 
traction rollers being rotatably supported by a pivot trunnion 
supported by said support structure for pivoting about a con- 
trol axis which is essentially tangential to the center circle of 
said toric cavity, each pivot trunnion having a cylindrical 
cavity, a support Piston disposed in said cavity in axial align- 
ment with said traction roller, a plurality of radial lever mem- 
bers arranged around the axis of said support piston in radial 
symmetry, said lever members resting at their radially outer 
ends on a fulcrum structure disposed around said cylindrical 
cavity and, at their radially inner end, on said support piston, a 
bearing disc rotatably supporting said traction roller and being 
supported on said radial lever members at a location spaced 





244 


inwardly from said fulcrum structure, and means for supplying 
pressurized fluid to said cylinder cavity for moving said sup- 
port piston toward said toric discs and said traction rollers into 
engagement with said toric discs with a force which is ampli- 
fied by said radial lever members. 


5,299,988 
CONTINUOUSLY VARIABLE TRACTION ROLLER 
TRANSMISSION 
Hiroshi Fukushima, Yokohama, and Masaki Nakano, Kawasaki, 
both of Japan, assignors to NSK Ltd, Tokyo and Nissan 
Motor Co., Ltd, Kanagawa, both of Japan 
Filed Apr. 21, 1992, Ser. No. 871,793 
Claims priority, application Japan, Apr. 23, 1991, 3- 


Int. Cl.5 F16H 15/38 
US. Cl. 476—42 
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1. In a continuously variable traction roller transmission 

comprising: 

an input shaft; 

a torque transmission shaft arranged concentrically with the 
input shaft and rotatable independently of the input shaft; 

first and second input disks disposed in a pair along the 
torque transmission shaft with an interval between the 
first and second input disks, each of said first and second 
input disks being incapable of rotation relative to the 
torque transmission shaft, at least one of said first and 
second input disks being rotatable relative to the torque 
transmission shaft and displaceable along an axis of the 
torque transmission shaft, and said first and second input 
disks having inner walls in the form of concave walls of a 
circular arc shape in cross-section; 

first and second output disks supported in a pair between 
both the first and second input disks rotatably relative to 
the torque transmission shaft and displaceably along the 
axis of the torque transmission shaft and having inner 
walls in the form of concave walls of a circular arc shape 
in cross-section; 

a cam plate rotatably supported on one end of the torque 
transmission shaft via a thrust ball bearing and rotatable 
together with the input shaft; 

a pressure mechanism disposed between the cam plate and 
one of the first and second input disks for urging said one 
input disk in a direction away from the cam plate along the 
axis of the torque transmission shaft; 

a stopper means for preventing the other input disk from 
moving in a direction away from the cam plate; 

trunnions rockable about their corresponding pivots located 
respectively at positions skewed relative to the torque 
transmission shaft; 

power rollers having peripheral walls in the form of spheri- 
cal convex walls, supported rotatably on displaceable pins 
supported on the respective trunnions, and held between 
the input disks and the output disks associated therewith; 

an output means for combining and outputting rotations of 
the paired output disks; 

the thrust ball bearing having a pair of raceway tracks, one 
of which is formed directly on a connecting part between 
an inner wall of a flange portion formed at the one end of 
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the torque transmission shaft and an outer peripheral wall 
of the torque transmission shaft, and the other raceway 
track of the thrust ball bearing is formed directly on an 
inner peripheral edge portion of an outer wall of the cam 
plate; and 

wherein balls of the thrust ball bearing are disposed radially 
inside the pressure mechanism so that the balls and the 
pressure mechanism overlap at least partially in the direc- 
tion of the axis of the torque transmission shaft. 


5,299,989 
ALL SURFACE TRAMPOLINE 
Peter D. Boyd, and Diane J. Boyd, both of Maui, Hi., assignors 
to WaterTramps, U.S.A., Inc., Honolulu, Hi. 
Filed Nov. 1, 1991, Ser. No. 786,589 
Int. Cl. A63B 5/11 
20 Claims 


1. An all surface trampoline comprising a hollow inflatable 
support means having an inner periphery and an outer periph- 
ery, said inner periphery defining a space therewithin, means 
for inflating said support means with air, an elastic trampoline 
mat having an outer edge, suspension means for suspending the 
mat in operative position over said space, said suspension 
means having an upper portion and a lower portion and an 
inner surface, said suspension means including two layers of 
material, said two layers being spaced from one another at said 
upper portion of the suspension means and having said outer 
edge of the trampoline mat sandwiched therebetween, means 
for fixedly securing said outer edge to said two layers at said 
upper portion, said two layers extending around the outer 
periphery of said support means, and securing means for secur- 
ing the lower portion of said suspension means in operative 
position. 


5,299,990 
TILTING UNIVERSAL GYM APPARATUS 
Tracy R. Mehlhoff, 1412 W. 400 North, Orem, Utah 84057 
Filed Dec. 24, 1992, Ser. No. 996,579 
Int. C1.5 A63B 21/00 

US. Cl. 482—38 
1. A tilting universal gym apparatus comprising: 
a. a three point tilting base having at least two pivoting 
second ends, an elevated apex first end to shift weight 
onto the pivoting second ends which are pivotable against 
a support surface, said apex first end and said at least two 
pivoting second ends defining a triangle, and a pair of side 
members, each said side member connecting one of said at 
least two pivoting second ends to said apex first end, 
segments of said side members lying within the triangle 
defined by said apex first end and said at least two pivoting 
second ends, said side members spaced sufficiently apart 
to allow a user to position himself therebetween, and the 
base structured to lie substantially flat against the support 


12 Claims 
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USS. Cl. 382—44 


surface in a first mode, and pivot to lift the apex first end 
as the base is tilted on the pivoting second ends in a second 
mode; 

. a tiltable support frame having at least two parallel sup- 
port members with first ends attached at approximately 
right angles to the tilting base and second ends, 

. an extendable chinning bar with extension means extend- 
ably attached to the second ends of the support frame to 
extend the point of attachment of the chinning bar to the 
frame to a desired length, said frame and chinning bar 
structured and sized to 
i. support a user when hanging between the parallel] sup- 





port members from the chinning bar when the frame is 
held in a vertical position by the base in the first mode; 
and 

ii. form a bent arm lever with the triangular base to enable 
the user to lift and pivot the apparatus by the frame and 
chinning bar when the frame is held in a tilted position 
by the base in the second mode, and 

d. force resistance means located at or in the line extending 

vertically from at least one of said apex first end or at least 

one of said at least two pivoting second ends to provide 

the desired leverage exercise resistance to the chinning bar 

and support frame when the universal gym apparatus is 

tilted and pivoted by a user. 


5,299,991 
FINGER TRAINING DEVICE 
Atuhiko Sato, 5-10-20, Matsubara, Soka-Shi, Saitama-Ken, 
Japan 
Continuation-in-part of Ser. No. 638,071, Dec. 14, 1990, 
abandoned. This application Dec. 28, 1992, Ser. No. 997,595 
Int. Cl.5 A63B 21/30 
16 Claims 


1. A finger training device comprising: 

(a) a grip that includes a longitudinal handle that can be 
gripped by one hand; 

(b) a roller-supporting frame connected to said grip; and 

(c) a pair of lateral arms in said roller-supporting frame 
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_ containing a pair of rollers juxtaposed therebetween and 
mounted in a position substantially parallel to said grip, 
each of said rollers having a gear at one end thereof, and 
said gears meshing with each other so that they can rotate 
in opposite directions; 

wherein said roller-supporting frame includes hinge means 
rotatably coupling said roller supporting means and said 
grip so that the roller-supporting frame can be rotated to 
plurality of predetermined angular positions with respect 
to the grip. 


5,299,992 
COMBINATION STATIONARY BICYCLE AND 
STEP/STAIR CLIMBER EXERCISE DEVICE 


William T. Wilkinson, P.O. Box 378, Chesapeak City, Md. 


21915 
Filed Jan. 21, 1992, Ser. No. 822,895 
Int. Cl.5 A63B 22/00, 22/06 


USS. Cl. 482—52 


1. A combination stationary bicycle and step/stair climber 


exercise device comprising: 


a) a support surface having a front portion and a back por- 
tion, 

b) at least one exercise biking mechanism mounted to said 
support surface at either said front portion or said back 
portion 

c) at least one stepping mechanism mounted to said support 
surface at the other of said front portion or said back 
portion and thereby at the opposite portion of said support 
surface where the biking mechanism is mounted, 

d) at least one pair of pedals connected to said biking mecha- 
nism, 

e) at least one pair of steps, said steps each having first and 
second ends, said first ends of said one pair of steps being 
pivotally connected to said stepping mechanism and said 
second ends of said steps having a stepping surface, said 
stepping mechanism and said one pair of steps being con- 
figured so as to be: 

(1) extended inwardly toward the support surface 
whereby a user exercising on said steps can face away 
from the biking mechanism when said steps are in said 
inward orientation; 

(2) in a second direction wherein the stepping surface of 
the pair of steps are extended in a direction outwardly 
away from said support surface whereby the user exer- 
cising on said steps can face towards the biking mecha- 
nism when said steps are in said outward orientation; or 

(3) wherein said one pair of steps are extended inwardly 
toward the support surface whereby a user exercising 
on said steps can face away from the biking mechanism 
when said steps are in said inward orientation and are 
capabie of being extended in a direction outwardly 
away from said support surface whereby the user exer- 
cising on said steps can face towards the biking mecha- 
nism when said steps are in said outward orientation, 

f) a resistance means configured so as to support said steps 
when extended inwardly toward said support surface and 
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when extended outwardly away from said support sur- 
face, 

g) at least on seat connected to the top of said support 
surface over said biking mechanism, 

h) at least one pair of handle bars mounted to said support 
surface for use with at least one of said biking mechanism 
and said stepping mechanism, and 

i) a position means for said handle bars whereby said handle 
bars can be positioned above the stepping mechanism and 
above the biking mechanism. 


5,299,993 
ARTICULATED LOWER BODY EXERCISER 
Theodore G. Habing, Long Beach, Calif., assignor to Pacific 
Fitness Corporation, Cypress, Calif. 
Filed Dec. 1, 1992, Ser. No. 984,301 
Int. Cl.5 A63B 22/00, 23/10 


US. Cl. 482—52 13 Claims 


1. An exercise machine comprising: 

(a) a frame; 

(b) a pair of laterally spaced apart foot pedals, each pedal 
independently coupled to the frame by a respective articu- 
lated linkage comprising a generally vertical first linkage 
pivotally coupled to the frame and a generally horizontal 
second linkage pivotally coupled to both the first linkage 
and the respective foot pedal such that each foot pedal is 
free to travel within a two-dimensional generally ovate 
envelope of motion lying in a vertical plane “pedal”; 

(c) means coupled to the articulated linkage of each foot 
pedal for regulating movement thereof. 


5,299,994 
RETARDING DEVICE FOR AN EXERCISER 
Ping Chen, No. 20, Nan-Mei St., Taichung City, Taiwan 
Filed May 3, 1993, Ser. No. 58,007 
Int. Cl.5 A63B 22/04, 21/012 
USS. Cl. 482—52 

1. A retarding device for an exerciser, comprising: 

a tubular housing having an inner wall surface that is formed 
with a plurality of axially extending and angularly spaced 
retaining grooves, said tubular housing being formed with 
a plurality of radial openings, each of which corresponds 
to one of said retaining grooves; 

a drive shaft extending axially into said tubular housing and 
being movable axially therein; 

a friction unit secured in said tubular housing and in contact 
with said drive shaft so as to resist axial movement of said 
drive shaft in said tubular housing, said friction unit in- 
cluding a plurality of friction pieces, each of which is 
installed in a respective one of said retaining grooves and 
has a rearward projection that extends through a respec- 
tive one of said radial openings such that a distal end face 
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of said rearward projection projects outwardly relative to 
an outer wall surface of said tubular housing; and 

an adjustment means for altering tightness of contact be- 
tween said friction unit and said drive shaft so as to vary 
correspondingly resistance to axial movement of said 
drive shaft, said adjustment means including a C-shaped 








clamping ring which has two spaced ends respectively 
formed with an outward flange and is provided around 
said tubular housing such that an inner wall surface of said 
clamping ring presses against said friction pieces at said 
distal end face of said rearward projection thereof and a 
screw fastener which extends between said outward 
flanges. 


5,299,995 
FOOT EXERCISING APPARATUS 
Ching-Ho Ko, Chang Hua Hsien, Taiwan, assignor to Yow Li 
Feng Industrial Co, Ltd., Chang Hua Hsien, Taiwan 
Filed May 10, 1993, Ser. No. 58,352 
Int. Cl.5 A63B 22/04, 69/16 


US. Cl. 482—52 8 Claims 








1. A foot exercising apparatus comprising: 

a base plate having at least one upright pivot holder at the 
top; 

a main support pivotably connected to said at least one pivot 
holder by a pivot pin and disposed in a sloping position 
above said base plate, said main support comprising two 
sliding tracks on two opposite sides thereof through the 
length of said main support, a top opening and a bottom 
opening disposed on two opposite ends thereof and com- 
municated with said sliding tracks respectively, at least 





APRIL 5, 1994 


one top pulley respectively fastened in said top opening, at 
least one bottom pulley respectively fastened in said bot- 
tom opening, a stop wall abutting said tracks at their 
bottoms, a damping device for providing a damping force 
to said top pulley; 

two sliding blocks respectively fastened with a respective 
roller by a respective axle and guided by the respective 
roller to slide in said sliding tracks, each sliding block 
having a top end linked to each other by a steel rope and 
a bottom end linked to each other by an elastic linkage, 
said steel rope passing over each of said at least one top 
pulley, said elastic linkage passing over each of said bot- 
tom pulley; and 

two pedals respectively fastened to said sliding blocks at an 
outer side by spindles for moving said sliding blocks in 
said tracks wherein the user’s legs move down alterna- 
tively. 


5,299,996 
SKIING SIMULATOR 
Wu H. Chi, No. 1-2, Lane 975, Chun-Jih Road, Tao-Yuan City, 
Taiwan 
Filed Jan. 8, 1993, Ser. No. 2,022 
Int. Cl.5 A63B 21/00 


U.S. Cl, 482—70 


1. A skiing simulator comprising: 

(a) front and rear housings; 

(b) a pair of parallel spaced apart guide tracks disposed 
between said front and rear housings; 

(c) a pair of foot pedals slidably mounted on each of said 
guide tracks; 

(d) belt means disposed about said guide tracks for moving 
each of said foot pedals in a reciprocating movement, said 
belt means having front and rear portions interconnected 
with front and rear ends of each of said foot pedals, re- 
spectively; 

(e) tension adjusting means mounted on said rear housing for 
adjusting a tension load of said belt means; 

(f) first guide means mounted on said rear housing for guid- 
ing said rear portion of said belt means; 

(g) handle means pivotally mounted on said front housing 
for guiding and supporting a pair of arms of a user; 

(h) load adjusting means mounted in said front housing for 
providing a resistive force to said belt means, said load 
adjusting means including a bracket mounted to a support 
member of said front housing, a support plate mounted to 
said bracket, a pair of linearly aligned first and second 
openings formed in said bracket and said support plate, 
respectively, a pair of guide rollers mounted on said 
bracket on opposite sides of said first opening for guiding 
said front portion of said belt means, 2 cam member rotat- 
ably mounted on said bracket by a hollow pin member 
which extends through said first opening in said bracket, a 
ring member rotatably disposed about said cam member, a 
motor mounted on said support plate and connected to 
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said hollow pin member for rotating said cam member, a 
decoder member mounted to an underside of said bracket 
and connected to said hollow pin member for rotation 
with said cam member, a circuit board printed on said 
decoder member, a pick-up member connected to said 
hollow pin member for rotation with said cam member, 
and a pair of prong members extending from said pick-up 
member and contacting said circuit board on said decoder 
member for determining a position of said cam member 
with respect to said decoder member to provide a value of 
said resistive force exerted by said load adjusting means 
on said belt means; and, 

(i) a control console extending upwardly from said housing 
for adjusting said resistive force exerted by said load 
adjusting means on said belt means. 


5,299,997 
HORSE-RIDING TYPE EXERCISER 
Paul Chen, No. 3-6, Ching Yang Rd., Liu Pao Village, Ta Ya 
Hsiang, Taichung Hsien, Taiwan 
Filed Aug. 24, 1993, Ser. No. 111,101 
Int. Cl.5 A63B 69/06, 21/068 
U.S. Cl. 482—96 


1. An exerciser comprising: 

a base frame having first and second ends and including two 
parallel beams, an axle being rotationally mounted to said 
first end of said base frame between said parallel beams, 
each said beam including a track adjacent to said second 
end of said base frame; 

a foot post means having a lower end securely mounted to 
said axle to pivot therewith and an upper end, a pair of 
foot rests being provided to said upper end of said foot 
post means, a pivotably fixed beam extending outwardly 
from the foot post means toward said second end of said 
base frame and having a distal end; 

a seat post means including a lower end securely attached to 
said axle to pivot therewith and an upper end for mount- 
ing a seat thereon; and 

a supporting means for supporting the seat post means and 
the user, a mediate section of the supporting means being 
pivoted at an underside thereof to said distal end of said 
fixed beam, an upper side of said mediate section of said 
supporting means being in pivotal connection with said 
seat post means to allow pivotal movements therebe- 
tween, a pair of handgrips being mounted on a top section 
of said supporting means, a rod being mounted to a bottom 
section of said supporting means and having two ends, a 
roller being rotationally mounted to each said ends thereof 
and being movably received in associated said track in 
each said beam. 
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: 5,299,998 
LINEAR MOVEMENT, TRUNK MUSCLE EXERCISE 
MACHINE 
Kenneth M. Hutchins, 350 Hidden Pines Cir., Casselberry, Fla. 
32707 
Continuation-in-part of Ser. No. 598,131, Oct. 16, 1990, Pat. No. 
5,147,259. This application May 1, 1992, Ser. No. 877,619 
The portion of the term of this patent subsequent to Sep. 15, 
2009, has been disclaimed. 
Int. Cl.5 A63B 21/00 


U.S. Cl. 482—101 18 Claims 








1. An exercise machine for strengthening the trunk muscles 
of a user, said machine comprising: 

a base having a front and a rear; 

a seat; 

means mounting said seat on said base; 

a framework attached to said base adjacent said seat mount- 
ing means; 

a header attached to said base at said front; 

an elongated plunger having a free end dimensioned, config- 
ured and positioned for contacting the abdominal region 
of the trunk of the user seated on said seat; 

means mounting said plunger on said framework, for hori- 
zontal movement of said plunger relative to said frame- 
work away from said seat in response to movement of the 
seated user’s abdominal region applied to said free end; 

a weight stack; 

means mounting said weight stack on said header for vertical 
movement of said weight stack relative to said header; and 

means connecting said weight to said plunger for causing 
said weight stack to move vertically in response to said 
plunger horizontal movement away from said seat, so that 
said weight stack applies a force on said plunger to resist 
said movement by said user. 


5,299,999 
WEIGHT PACK 
William G. Brine, 2133 A Alfred Ave., St. Louis, Mo. 63110 
Filed Mar. 7, 1991, Ser. No. 665,672 
Int. Cl.5 A63B 21/18; A4SF 3/04 

US. Cl. 482—105 16 Claims 

1. A weight support for supporting and carrying one or 
more weights during exercise, the enclosure comprising: 
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the weight received by the support means; 

enclosure means for receiving and enclosing the support 
means and the weight, the enclosure means integrated 
with the attachment means; 

a generally rigid insert forming the support means, wherein 


the generally rigid insert includes a body portion and a 
weight shelf portion generally projecting from the body 
portion; and 

weight securing rods received by the weight shelf, the 
weight securing rods stabilizing the weight on the weight 
shelf. 


5,300,000 
EXERCISE SLEEVE 


Leonard Schwartz, 5526 Northumberland St., Pittsburgh, Pa. 


15217 
Filed Sep. 23, 1991, Ser. No. 763,981 
Int. Cl.5 A63B 21/065 
14 Claims 


1. An exercise sleeve that fits on a hand comprising: 

a flexible weighted layer that conforms with the hand in a 
continuous manner across the palm and the back of the 
hand and having a curved indentation which fits about the 
thumb; and 

a skin disposed about the weighted layer and which adjust- 
ably and removably conforms with the hand, said skin 
having a hole through which the thumb extends when the 
skin is on the hand. 


5,300,001 
PORTABLE DUMBBELL APPARATUS 


support means for supporting a weight, the support means Anthony J. Sealy, 1512 S. 26th St., Philadelphia, Pa. 19146 


including a contour portion located proximate a lower 
portion of the weight support so as to be proximate and 


generally complementary to the natural lumbar curve of U.S. Cl. 482—108 


the back of the wearer as the weight support is worn in its 
intended fashion; 

attachment means for attaching and supporting the enclo- 
sure with respect to the body size of a wearer, the attach- 
ment means supporting the enclosure generally on the 
upper body of the wearer and at or above the center of 
gravity of the wearer; 


Filed May 3, 1993, Ser. No. 55,290 
Int. Cl.5 A63B 11/00 
3 Claims 

1. A portable dumbbell apparatus, comprising, 

at least one dumbbell, wherein said at least one dumbbell 
includes a first cylindrical housing having a flexible, ac- 
cordion pleated first housing side wall, 

and 

a second cylindrical housing having a flexible accordion 
pleated second housing side wall, 
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and 

a tubular housing, having a tubular housing flexible accor- 
dion pleated side wall extending between the first cylin- 
drical housing and the second cylindrical housing and the 
first cylindrical housing including fill means for introduc- 
ing fluid or granular material into said dumbbell, and a 
support web, the support web including a web first end 
spaced from a web second end, a web first side spaced 
from a web second side, a web top wall spaced from a web 
bottom wall, wherein the support web is formed of a 
flexible material having an enclosed web cavity, including 
a resilient sponge member coextensive with the web cav- 
ity, and the support web includes a first hook and loop 
fastener patch mounted to the web wall extending along 
the web top wall from the web second end, and a second 
hook and loop fastener patch mounted to the web bottom 
wall extending along the web bottom wall extending from 


the web first end and the first hook and loop fastener 
patch and the second hook and loop fastener patch extend 
between the web first side and the web second side, 
wherein the first hook and loop fastener patch is arranged 
for securement to the second hook and loop fastener patch 
when the support web is furled about the tubular housing, 
and the support web includes a predetermined width 
between the web first side web second side, and the tubu- 
lar housing includes a predetermined length extending 
between the first cylindrical housing and the second cylin- 
drical housing, wherein the predetermined length is equal 
to the predetermined width, and 

a plurality of spaced parallel tubular bores directed into the 
web first side extending from the web first side through 
the web second side, with each of the tubular bores ar- 
ranged to include a rigid rod to impart rigidity to the 
tubular housing when the support web is furled about the 
tubular housing. 


5,300,002 
_ JJPPER AND LOWER BODY FRICTIONAL 
RESISTANT-TYPE EXERCISING DEVICE 
Allen E. Freye, 1013 Butternut Ct., SE, Olympia, Wash. 98503 
Filed Jun. 18, 1992, Ser. No. 900,833 
Int. Cl.5 A63B 21/30, 5/00 
19 Claims 
1. An exercising device comprising: 
(a) a straight pole; 
(b) a knob rigidly attached to a first end of the pole; and 
(c) a rotatable knob attached to a second end of the pole, the 
rotatable knob including first resistance means for provid- 
ing an increasing force so as to oppose rotation of the 
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rotatable knob as the rotatable knob is twisted and pulled 
in a direction away from the second end of the pole or 


“wg 
ey) 
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twisted and pushed in a direction toward the second end 
of the pole with an increasing force. 


5,300,003 
HANDLE DEVICE FOR EXERCISING EQUIPMENT 


Martin P. Hull, 630 Olive St., Menlo Park, Calif. 94025 


Filed Feb. 9, 1993, Ser. No. 15,148 
Int. Cl.5 A63B 21/00 
16 Claims 


1. A device for exercising equipment, comprising: 

elongated handles means for gripping by a user having a 
longitudinal axis extending therethrough; 

elongated support means having a generally flat surface for 
providing support and having a longitudinal axis extend- 
ing therethrough and a longitudinal plane extending from 
the longitudinal axis across the flat surface, the handle 
means being spaced apart from the support means and the 
longitudinal axis of the support means being generally 
parallel to the longitudinal axis of the support means and 
the support means having shoulders at either end; and 

adjustment means for adjustable connecting the support 
means to the handle, and for fixing the support means at 
the desired relationship to the handle means, the adjust- 
ment means including first and second adjustment means 
attached at one end of the shoulders of the support means 
and at the other end to the handle means, the first and 
second adjustment means, each includes a first and a sec- 
ond threaded rod member, respectively, each of the rod 
members are threaded into the shoulders and each of the 
shoulders has an opening, each of the first and second rod 
members has a knob threaded onto each of the rods and 
positioned in the opening of the shoulder for adjusting the 
spaced apart distance between the support means and the 
handle means and for adjusting the relative angle of each 
axis. 
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5,300,004 
ABDOMEN EXERCISER AND METHOD OF USING 
SAME 
James A. Muehlenbein, Rockton, Ill., assignor to Novel Prod- 
ucts, Inc., Rockton, Ill. 
Filed Oct. 30, 1992, Ser. No. 969,442 
Int. Cl.5 A63B 26/00 


U.S. Cl. 482—140 12 Claims 
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1. A device for limiting lengthwise movement of the arms of 
a user during execution of a sit-up of the type performed by a 
user lying on his back with his arms extended lengthwise of 
and parallel to his body, and the user then elevating his head 
and shoulders, thereby causing lengthwise movement of his 
arms, the device comprising: 

a base plate including a midsection adapted to support a user 
thereon, said base plate having a length and a width and a 
pair of substantially parallel elongated channels disposed 
along the base plate length on opposite sides of the mid- 
section, each of said channels having spaced apart ends; 
and 

slide plates slidably disposed in each channel, said slide 
plates each having an upper surface engagable with the 
hands of a user and being independently movable a se- 
lected distance between the ends of the channels while a 
user supported on said midsection executes an exercise 
involving a situp motion. 


5,300,005 
STRUCTURE OF ABDOMEN EXERCISER 
Leao Wang, Taichung Hsien, Taiwan, assignor to Greenmaster 
Industrial Corporation, Taichung Hsien, Taiwan 
Filed Feb. 25, 1993, Ser. No. 22,458 
Int. Cl.5 A63B 27/00 
US. Cl. 482—142 


1. An abdomen exerciser comprising: a front frame and a 
rear frame joined by an intermediate frame, a seat cushion 
mounted on said intermediate frame at the top, two curved 
supports bilaterally welded to a transverse bar on said interme- 
diate frame, two three-end links respectively pivoted to said 
curved supports to hold a back cushion in a first position 
longitudinally disposed in line with said seat cushion or a 
second position perpendicularly disposed above said seat cush- 
ion, and two sets of weights symmetrically mounted on said 
three-end links to automatically turned said back cushion to 
said second position, wherein: 

said intermediate frame has hollow front end, which re- 
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ceives a rear extension rod on said front frame, and a rear 
end terminated to a semi-circular mounting block pivot- 
ally fastened to two parallel lugs on said rear frame by a 
pin and a clamping retainer; 

each three-end link comprises a first terminal fitted over the 
transverse bar on said intermediate frame and either 
curved support to hold said back cushion, a bushing on 
one end of said first terminal pivotally connected to a 
bushing on either curved support by a pin and a set of 
washers and a clamping retainer and disposed at an eleva- 
tion above said seat cushion, a handlebar on an opposite 
end of said first terminal, a second terminal having one 
end connected to the bushing on said first terminal and an 
opposite end terminated to a projecting rod to hold either 
set of weights by a respective spring clamp, and a third 
terminal having a through hole, to which either leg press 
is pivotally connected, a pin hole, and a side projection 
with a pin hole; 

each leg press is respectively made in the shape of an angle 
bar, having a free end coupled with a soft covering dis- 
posed in horizontal, a fixed end pivotally connected to the 
through hole on the third terminal of either three-end link 
by a pin and a clamping retainer, and a spring-controlled 
lock bolt alternatively locked in the pin hole on the third 
terminal of either three-end link or the pin hole on the side 
projection for permitting the soft covering of the respec- 
tive leg press to be disposed in horizontal above said seat 
cushion or turned sideways. 


5,300,006 
AUTOMATIC TOOL CHANGER 
Norio Tanaka; Sanae Hattori, and Hiroyuki Suzuki, all of Char- 
lotte, N.C., assignors to Okuma Machine Tools Inc., Char- 
lotte, N.C. 
Filed Jul. 2, 1993, Ser. No. 86,936 
Int. Cl.5 B23Q 3/157 


1. A machine tool having an automatic tool changing capa- 

bility and comprising 

a machine frame, 

a spindle rotatably mounted to said machine frame for rota- 
tion about a central axis and for axial movement along said 
central axis, and including a tool engaging fixture, 

a tool storage magazine for supporting a plurality of tools 
and including a plurality of tool holders disposed in a 
generally arcuate arrangement which defines a magazine 
axis which extends through said arcuate arrangement, 

means mounting said tool storage magazine to said machine 
frame for movement about said magazine axis and for 
movement between a storage position withdrawn from 
said central axis and an advanced position proximate to 
said central axis, with said magazine axis being parallel to 
said central axis when said magazine is in said advanced 
position, and such that in said advanced position any one 
of said tool holders may be aligned with said central axis, 
and 
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drive means comprising a single drive motor for selectively 
moving said magazine between said withdrawn and ad- 
vanced positions and moving said magazine about said 
magazine axis, so that when said magazine is in said ad- 
vanced position a selected tool holder may be brought 
into alignment with said central axis and said spindle may 
be axially moved so that a tool may be transferred be- 
tween the selected tool holder and said tool engaging 
fixture of said spindle. 


5,300,007 
FOLDER CONSTRUCTION 
Kasimir Kober, Niles, Ill., assignor to Chicago Dryer Company, 
Chicago, Ill. 
Continuation of Ser. No. 676,299, Mar. 27, 1991, abandoned. 
This application Aug. 4, 1992, Ser. No. 925,283 
Int. Cl.S B6SH 45/04 


U.S. Cl. 493—23 24 Claims 





14. Folding apparatus comprising conveyor means for mov- 
ing a foldable article along a path of movement; spaced edge- 
defining means disposed adjacent said conveyor means; air 
discharge means associated with each of said edge-defining 
means for discharging air to substantially instantaneously fold 
lateral portions of such foldable article about said edge-defin- 
ing means; means for controlling the discharge of air in se- 
quence through said air discharge means; barrier means for 
controlling the folding of each lateral portion of such foldable 
article and located adjacent the foldable article path of move- 
ment and said edge-defining means; said air discharge means 
urging lateral portions of such foldable article over said edge- 
defining means, into slidable engagement with the fold control- 
ling means as air is progressively exhausted from beneath each 
lateral portion from said edge-defining means about which 
folded to a lateral portion distal end; said foldable article lateral 
portions being rolled into engagement with underlying support 
surfaces provided by said edge-defining means and such fold- 
able article in surface-to-surface relationship while slidably 
engaging said fold controlling means; underlying conveyor 
means disposed beneath the first conveyor means and moving 
in a direction generally opposed to that of the direction of 
movement of said first conveyor means; said first and underly- 
ing conveyor means comprising continuous ribbons moving 
about opposed rolls; superposed rolls of said first and underly- 
ing conveyor means disposed at the end of said first conveyor 
means defining counter-rotating pinch rolls; second air dis- 
charge means oppositely disposed to said counter-rotating 
pinch rolls for urging a desired transverse portion of a foldable 
article dropping from the end of said first conveyor means into 
the bite of said counter-rotating pinch rolls; means for measur- 
ing the length of a foldable article while moving on said first 
conveyor means operatively connected to said second air 
discharge means; means for sensing the leading edge of a fold- 
able article upon moving from said first conveyor means, and 
means for activating the second air discharge means responsive 
to said measuring means and sensing means. 


GENERAL AND MECHANICAL 


251 


5,300,008 
PRINTER AND FOLDER WITH CHAINS HAVING LIGHT 
WEIGHT PENDANTS HANGING THEREFROM 

Ho C. Lee, Endicott; Larry T. Sehringer, Vestal, and Gary D. 
VanBurger, Owego, all of N.Y., assignors to International 

Business Machines Corporation, Armonk, N.Y. 

Filed Aug. 31, 1992, Ser. No. 938,183 

Int. Cl.5 B65H 45/20, 45/10] 


USS. Cl. 493—320 20 Claims 




















1. A printer comprising in combination: 

means for supplying a length of continuous form paper 
which is prefolded laterally along linear perforations 
which connect between sheets; 

printing means for producing images on the surface of the 
length of paper; 

tractor means for moving the length of paper longitudinally 
through the printing means and downward onto a fanfold 
stack after printing; 

surface means for stacking the perforation connected paper 
sheets thereon in a fanfold arrangement; 

frame means for positioning and supporting chain means 
along each major side of the descending length of paper; 

chain means including chains hanging from said frame means 
on each major side of the length of paper to interact with 
the folding paper to sweep the chains against the paper for 
minimizing misfolding and which have a lower end and 
which are of a length for the lower ends to lay on the top 
of the stack at times during stacking; and 

means for preventing the lower ends of the chains which lay 
on the stack from becoming trapped in the folding paper 
including long, stiff, light weight pendants, each pendant 
attached to the lower end of one chain for hanging from 
the end of the chain to prevent the chain from being 
caught in the refolding stack of paper to prevent misfold- 
ing, output jumbling, and eventual jamming of paper 
movement through tractor means. 


5,300,009 
PAPERBOARD WASTE STRIPPING APPARATUS 
Dan L. Bittenbender, 18560 Ridge La., Marengo, Ill. 60152 
Filed Jun. 15, 1993, Ser. No. 76,762 
Int. Cl.5 B26F 3/02; B31B 49/00, 3/74 
U.S. Cl. 493—373 20 Claims 

1. Apparatus for stripping waste material from a paperboard 

web that has been cut to define at least one blank, comprising: 

(a) a frame having a pair of opposed, vertically extending, 
inboard and outboard side walls spaced transversely from 
each other; 

(b) an outer pin cylinder secured to a drive shaft carried by 
said frame adjacent an inboard side wall of said frame and 
supported between said side walls for rotation about a 
horizontal axis; 

(c) said pin cylinder including a hollow tubular body and a 
pair of detachable, circular, inboard and outboard end 
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plates, each of said end plates including journal bearing 

means; 

(d) an anvil roll mounted adjacent said pin cylinder for 
rotation about an axis parallel to said pin cylinder axis; 
(e) means for passing a precut web of paperboard between 

said pin cylinder and anvil roll; 

(f) said pin cylinder body having a plurality of threaded 
openings extending therethrough; 

(g) stripper pin mechanisms mounted in certain of said pin 
cylinder body openings, each of said stripper mechanisms 
including: 

(i) a threaded bushing having a stripper pin that projects 
outwardly from said bushing beyond an outer surface of 
said pin cylinder for contact with said paperboard web 
to push waste material out of the plane of said web; 

(ii) an ejector sleeve positioned in said bushing and 
mounted over said pin for axial movement between a 
retracted position, where said pin is exposed for contact 
with said web, and an extended position, where waste 
material is forced off said pin; 

(h) an inner ejection cylinder mounted eccentrically within 


said outer pin cylinder for engagement with said ejector 

sleeves, when the latter are in predetermined locations, to 

move said sleeves from a retracted position to an extended 
position and thereby force waste material off related strip- 
per pins; 

(i) means for detachably mounting said ejection cylinder 
eccentrically within said pin cylinder, comprising: 

(i) an elongated, stationary mounting beam, rectilinear in 
cross section, positioned within said ejection cylinder 
and having, extending from opposite ends thereof, shaft 
means supported in said end plate journal bearing means 
to accommodate relative rotational movement between 
said pin cylinder and said mounting beam; 

(ii) a pair of trolleys non-rotatably secured to and depend- 
ing from said mounting beam; 

(iii) said trolleys carrying, at lower ends thereof, roller 
means engagably with an inside surface of said ejection 
cylinder and operable to maintain said ejection cylinder 
in a predetermined position in contact with said pin 
cylinder whereby, when said ejection cylinder engages 
said ejector sleeves, the sleeves are moved radially 
outward to force waste material from said stripper pins. 


5,300,010 
METHOD AND APPARATUS FOR MAKING ARTIFICIAL 
FLOWERS 

Fred D. Eddins, Mapleville, R.I., assignor to Hasbro, Inc., 

Pawtucket, R.I. 

Filed Oct. 19, 1992, Ser. No. 962,741 
Int. Cl.5 A41G 1/02; B31D 5/04; B65H 45/04, 45/06 

USS. Cl. 493—379 10 Claims 

1. An apparatus for forming a folded paper flower compris- 
ing: 

a housing including a paper folding member; 

means for longitudinally advancing an elongated paper strip 
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to said paper folding member, said paper strip having a 
width and a longitudinal centerline; 

means cooperating with said paper folding member for 
sequentially folding said paper strip over on itself in a 
predetermined direction substantially perpendicular to 
said longitudinal centerline, said paper strip being sequen- 
tially folded at intervals corresponding approximately to 
said width; 


means for rotating a stem adjacent said paper folding mem- 
ber, said paper strip being securable to said stem adjacent 
one end of said stem; 

means on said paper folding member for guiding said strip 
onto said rotating stem so that said folded portions are 
assembled around said stem in a continuous spiral configu- 
ration, said folded portions being retainable on said stem 
adjacent said one end of said stem so that said folded 
portions simulate the appearance of a flower. 


5,300,011 
AUTOMATIC AIRBAG FOLDING APPARATUS AND 
METHOD 
William J. Budde; Louis A. Fanty, both of Dayton; Scott F. 
Mason, New Carlisle, and James E. Murphy, Bellbrook, al! of 
Ohio, assignors to The Omega Company, Inc., Dayton, Ohio 
Filed Oct. 14, 1992, Ser. No. 960,944 
Int. Ci.5 B60R 21/16 


U.S. Cl. 493—405 14 Claims 











1. A method for folding an airbag comprising the steps of: 
positioning an airbag securely over a means for receiving; 
automatically manipulating a plurality of portions of said 
airbag in a plurality of directions, respectively, to produce 
an airbag in folded conditions, by: 
automatically fanfolding first and second portions of said 
airbag inward in first and second directions, respec- 
tively, generally towards said means for receiving, and 
automatically folding over third and fourth portions of 
said airbag towards said means for receiving in third 
and fourth directions, respectively, by automatically 
performing steps comprising: 
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positioning a center hold-down mechanism having a 
plurality of hold-down fingers extending in at least 
one direction therefrom over said airbag generally 
over said means for receiving and in contact with a 
stationary portion of the airbag on one surface of the 
airbag such that said third and fourth portions are 
positioned on opposite sides of said center hold-down 
mechanism; 

folding over said third portion towards said center 
hold-down mechanism by pivoting a fold finger as- 
sembly having at least one fixed fold finger and at 
least one extendable fold finger into contact with the 
opposite surface of the airbag to coact with the center 
hold-down fingers; 

engaging a part of the said third portion in said center 
hold-down mechanism to maintain with said fixed 
fold finger and engaging a second part of the third 
portion by extending the extendable fold finger to 
coact with the center hold-down finger mechanism 
said third portion in a folded position; 

folding over said fourth portion towards said center 
hold-down mechanism 

engaging said fourth portion, at least in part, in said 
center hold-down mechanism to maintain said fourth 
portion in folded position; and 

removing said airbag in folded condition from said means for 
receiving. 


5,300,012 
UNCURLING DEVICE 
Takeshi Kamada, Atsugi, Japan, assignor to Ricoh Company, 
Ltd., Tokyo, Japan 
Filed Sep. 8, 1992, Ser. No. 942,032 
Claims priority, application Japan, Sep. 6, 1991, 3-226262 
Int. Cl.5 B6SH 23/34 
9 Claims 


8. A: device for uncurling paper comprising: 

means defining a first transport path including uncurling 
means therealong; 

means defining a second transport path for transporting 
paper without uncurling said paper; 

a fixed separator for directing paper to one of said first and 
second transport paths; 

said means defining a first transport path and said means 
defining a second transport path including respective first 
and second exits; 

a stacking tray located immediately downstream of said first 
and second exists; and 

wherein said first and second exits are disposed adjacent to 
said stacking tray such that paper is stacked upon said 
stacking tray as it is discharged from said first and second 
exits, and further wherein as paper is stacked upon a 
stacking surface of said tray a stack increases in size in a 
first direction perpendicular to said stacking surface, and 
said first exit is spaced from said stacking surface in said 
first direction by an amount greater than a spacing be- 
tween said second exit and said stacking surface, whereby 
paper is discharged from said first exit at a greater distance 
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from said stacking surface than paper discharged from 
said second exit. 


5,300,013 
DOUBLE CENTRIFUGE FOR HIGHLY VISCOUS 
MATERIAL 


Dieter Frassdorf, and Paul H. Franzen, both of Grevenbroich, 


Fed. Rep. of Germany, assignors to Dorr-Oliver Deutschland 
GmbH, Grevenbroich, Fed. Rep. of Germany 

Filed Oct. 4, 1990, Ser. No. 592,045 
Claims priority, application Fed. Rep. of Germany, Oct. 4, 


1989, 3933136 


Int. Cl.5 BO4B 3/00 
5 Claims 


UL 


7 
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1. An apparatus for processing a highly viscous material, the 


apparatus comprising: 


a centrifuge housing; 

means including a homogenizer on the housing for spinning 
the material to reduce its viscosity to a creamy fluent 
consistency, the homogenizer including 

a homogenizer housing fixed on the centrifuge housing, 

a rotor rotatably about an upright axis in the homogenizer 
housing and including 

a horizontal bottom wall perpendicular to the rotor axis, 

an upright side wall having an upper edge, forming a 
downwardly open groove, and projecting upward from 
the bottom wall, 

a top wall fixed to the side wall above the upper edge 
thereof and forming with the upper edge a radially open 
slot, and 

mixing formations in the rotor within the side wall, and 

a drive motor beneath the rotor and operable to rotate the 
rotor about its axis, the homogenizer housing having 

a floor beneath the upper edge, 

an outer annular side wall projecting upward from the 
floor around the rotor, and 

an inner annular side wall projecting upward from the 
floor within the outer wall into the groove, the walls 
and floor together forming an annular collection com- 
partment; 

first conduit means for flowing the creamy material wholly 
by gravity down into an upper centrifuge stage; 

means including an upper centrifuge in the centrifuge hous- 
ing for separating the creamy material into a solids frac- 
tion and a liquid fraction; 

second conduit means for flowing the solids fraction wholly 
by gravity down into a lower centrifuge stage; and 

means including a lower centrifuge below the upper centri- 
fuge for centrifuging the solids fraction, 

a drive motor atop the housing having a downwardly pro- 
jecting shaft, the upper and lower centrifuges having 
respective upper and lower drums fixed on the shaft. 
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5,300,014 

UNDERFLOW CONTROL FOR NOZZLE CENTRIFUGES 
Milton Chin, Trumbull; Chie-Ying Lee, Milford, both of Conn., 

and Robert D. Mensinger, Freeland, Pa., assignors to Dorr- 

Oliver Corporation, Milford, Conn. 

Filed Oct. 16, 1992, Ser. No. 962,380 
Int. Cl.5 BO4B 7/00 

U.S. Cl, 494—35 


1. An apparatus for controlling the amount of underflow 
recycled in a disk-nozzle type centrifugal separator so as to 
control the level of solids in a liquid effluent overflow of the 
separator, comprising: 

a chamber having an inlet and an outlet, said inlet of said 
chamber being fluidly connected to a withdraw line of the 
separator; 

a flow interference means fluidly connected to the outlet of 
said chamber so as to produce an accumulation of under- 
flow within said chamber wherein a variation in the un- 
derflow suspended solids content varies the level of the 
underflow accumulated within said chamber; 

a level indicating means for indicating the level of the under- 
flow in said chamber, said level indicating means output- 
ting a control signal representative of the level of the 
underflow in said chamber; 

a recycle conduit having a first and second opening, said first 
opening being fluidly connected to the withdraw line for 
receiving the underflow; and 

a valve means having an inlet and an outlet, said inlet of said 
valve means being fluidly connected to said second open- 
ing of said recycle conduit, said outlet of said valve means 
being fluidly connected to a centrifuge bowl of the disk- 
nozzle type centrifuge separator, said valve means being 
responsive to said contro! signal outputted by said level 
indicating means so as to regulate the amount of under- 
flow in said recycle conduit that is returned to the centri- 
fuge bow] thereby adjusting the level of solids in the liquid 
effluent overflow. 


5,300,015 
BLOOD CONDUIT FOR PULSATILE 
CARDIOPULMONARY BYPASS PUMP 
Thomas M. Runge, 2630 Exposition Blvd., Austin, Tex. 78703 
Filed Mar. 3, 1992, Ser. No. 845,017 
Int. Cl.5 A61M 1/03 

U.S. Cl. 600—16 2 Claims 

1. In combination, a blood conduit and a pulsatile cardiopul- 
monary bypass pump, said conduit comprising a tube of bi- 
ocompatible polymer having a surge chamber portion, a pump- 
ing chamber portion and a reservoir portion, a pre-load respon- 
sive pulsatile pump having an inlet end, and outlet end and a 
compression chamber between said inlet and said outlet end, 
said conduit extending through the compression chamber of 
said pump, the surge chamber portion of said tube being posi- 
tioned at the outlet end of said pump and the reservoir portion 
of said tube being positioned at the inlet end of said pump, an 
oxygenator, a first tube connected between said oxygenator 
and said surge chamber portion of said tube, an arterial filter, a 
second tube connected between said oxygenator and said arte- 
rial filter, a third tube connected to the arterial filter and 
adapted to be connected between said arterial filter and to the 
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aorta of a patient’s heart and a forth tube connected to said 
reservoir portion of said conduit and adapted to be connected 


eRawoer 


to an atrium of a patient's heart said reservoir portion extend- 
ing. 


5,300,016 
LOWER LEG SHELF WITH FOLDABLE 
WEIGHT-BEARING STRUT AND STABILIZER FRAME 
William W. Marlatt, 11261 N. 75th St., Longmont, Colo. 80503 
Filed Apr. 14, 1992, Ser. No. 868,463 
Int. Cl.5 A61F 5/0], 2/60 


U.S. Cl. 602—16 27 Claims 


1. A prosthetic device for attaching to and supporting a 
person's body utilizing the person's knee, upper leg or thigh, 
and hips for stability and for supporting the person's lower leg 
in a nonuse or nonweight-bearing position, comprising: 

shelf means with a proximal end portion for supporting the 

person's knee and upper leg in a weight-bearing position 
and a distal end portion for supporting the person's lower 
leg in a nonweight-bearing position and having a shelf 
longitudinal axis that extends substantially parallel to the 
person's lower leg when the lower leg is supported by said 
shelf means; 

strut means connected to and extending from said shelf 

means for supporting said shelf means and for supporting 
the person's body weight while the person is standing or 
walking, wherein said strut means has a proximal end and 
a distal end with a strut longitudinal axis that extends 
between said proximal end and said distal end; 
stabilizing means connected to and extending from said shelf 
means in substantially an opposite direction from said strut 
means for stabilizing said shelf means and said strut means 
by bearing against and transferring lateral forces on said 
strut means and said shelf means to the person's upper leg 
and hips, wherein said stabilizing means has a proximal 
end adapted for positioning adjacent and securing to the 
person's upper leg and a distal end connected to said 
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proximal end of said shelf means with a stabilizer longitu- 
dinal axis that extends between said proximal and distal 
ends of said stabilizing means and which is approximately 
parallel to the person’s upper leg when the stabilizing 
means is positioned adjacent and secured to the upper leg; 
a stabilizer hinge connecting said proximal end of said shelf 
means to said distal end of said stabilizing means in such a 
manner that said shelf means pivots in relation to said 
stabilizing means about a first pivot axis that is substan- 
tially co-axial with the person’s knee and perpendicular to 
both said stabilizer longitudinal axis and said shelf longitu- 
dinal axis such that said stabilizer longitudinal axis and 
said shelf longitudinal axis remain in a common first plane 
and are pivotal between a first position where the shelf 
longitudinal axis is approximately perpendicular to the 
stabilizer longitudinal axis and a second position where 
the shelf longitudinal axis is approximately collinear with 
the stabilizer longitudinal axis; and 
strut hinge connecting said proximal end of said strut 
means to said shelf means in such a manner that said strut 
means pivots in relation to said shelf means about a second 
pivot axis that is skewed and not in parallel relation to said 
first pivot axis and not in perpendicular relation to said 
shelf longitudinal axis such that said strut longitudinal axis 
pivots in a second plane that is skewed in relation to said 
first plane from a folded position where the strut longitu- 
dinal axis is skewed and neither parallel nor perpendicular 
to said shelf longitudinal axis to an extended position 
where said strut longitudinal axis is substantially perpen- 
dicular to said shelf longitudinal axis. 


5,300,017 
APPARATUS FOR DRIVING INTRA-AORTA BALLOON 
PUMP 
Takashi Isoyama, Tokyo, and Sadahiko Mushika, Ichinomiya, 
both of Japan, assignors to Aisin Seiki Kabushiki Kaisha, 
Kariya, Japan 
Filed May 29, 1992, Ser. No. 889,976 
Claims priority, application Japan, May 29, 1991, 3-155273 
Int. Cl.5 A61M 1/10 


USS. Cl. 600—18 4 Claims 


negative air 
are Source; 


1. An apparatus for driving an intra-aorta balloon pump 

comprising: 

an isolator having a housing in which a first chamber and a 
second chamber are defined by a membrane, said second 
chamber being in communication with an intra-aorta 
balloon pump; 

a positive pressure source which is in fluid communication 
with the first chamber via a first timing valve; 

a negative pressure source which is in fluid communication 
with the first chamber via a second timing valve; 

a space defined between the second chamber and the intra- 
aorta balloon pump and containing an amount of operat- 
ing fluid; 

a tank for storing therein the operating fluid; 

an inlet valve interposed between the tank and the space; 

an exhaust valve interposed between the space and atmo- 
sphere; 

sensor means for measuring pressure in the space; and 

controller means for controlling the first timing valve and 
the second timing valve to be opened and closed alter- 
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nately in order to establish an alternating supply of the 
positive and negative pressures to the first chamber so that 
a time-duration during which the first timing valve is 
opened is decreased gradually upon passage of time. 


5,300,018 
APPLICATOR MEANS FOR THE APPLICATION OF 
ANESTHETIZING FLUIDS AND THE LIKE TO THE 
TYMPANIC MEMBRANE 
Michael W. Walsh, St. Paul, and John J. Walsh, Red Wing, both 
of Minn., assignors to Apdyne Medical Company, Minneapo- 
lis, Minn. 
Continuation of Ser. No. 571,771, Aug. 24, 1990, abandoned. 
This application Jun. 23, 1992, Ser. No. 902,771 

Int. Cl.5 A61M 35/00 : 

7 Claims 


1. A tympanic membrane applicator for application of anes- 
thetizing fluid to a tympanic membrane of a patient, the appli- 
cator comprising: 

an articulating member including: 

a first elongated segment having a distal end, a proximal 
end, and a proximally located finger gripping portion 
having a gripping means secured thereto, 

a second elongated segment having a first end and a sec- 
ond end, the first end of the second segment angularly 
connected to the distal end of the first segment and the 
second end having a cross-sectional surface defining a 
swab pad receiving surface; and 

a cylindrical fluid retaining applicator swab pad adhesively 

secured by an end of the pad to the swab pad receiving 

surface, and wherein the cylindrical pad and the second 
elongated segment have equivalent diameters and are 
co-aligned and wherein the applicator is sized to fit within 

a human ear canal such that a user has an unobstructed 

view of the tympanic membrane around the applicator 

during use. 


5,300,019 
SYSTEMS AND METHODS FOR ERADICATING 
CONTAMINANTS USING PHOTOACTIVE MATERIALS 
IN FLUIDS LIKE BLOOD 
Daniel F. Bischof, McHenry; Ludwig Wolf, Jr., Inverness; John 
T. Foley, Wheeling, and William R. Bratten, Lake Villa, all of 
Ill., assignors to Baxter International Inc., Deerfield, Ill. 
Continuation of Ser. No. 630,840, Dec. 20, 1990, abandoned. 
This application Dec. 17, 1992, Ser. No. 991,758 
Int. Cl.5 A61F 2/38 
USS. Cl. 604—4 25 Claims 
1. A device for treating a fluid carrying a contaminant to 
which a photoactive material has been bound, the material 
being activated by exposure to radiation within a prescribed 
wavelenght range to eradicate the contaminant, the device 
comprising 
an outer wall defining an interior area, the outer wall being 
essentially transparent to radiation within the prescribed 
wavelenght to pass the radiation into the interior area, 





256 


an inner wall located within the interior area spaced from 
the outer wall, 

a treatment chamber formed in the interior area between the 
outer wall and the inner wall for receiving the fluid to be 
treated, the treatment chamber having an outer region 
adjacent the outer wall and an inner region adjacent the 
inner wall, and 


circulation means rotating the inner and outer walls relative 
to each other to create vortices in the fluid present within 
the treatment chamber that circulate the contaminant 
within the treatment chamber from the inner region 
toward the outer region for exposure to the radiation 
passing through the outer wall. 


5,300,020 
SURGICALLY IMPLANTABLE DEVICE FOR 
GLAUCOMA RELIEF 
Francis A. L’Esperance, Jr., Englewood, N.J., assignor to Med- 
flex Corporation, Durham, N.C. 
Continuation of Ser. No. 708,764, May 31, 1991, abandoned. 
This application Sep. 30, 1992, Ser. No. 954,653 
Int. Cl.5 A61M 5/00 


US. Cl. 604—9 17 Claims 


1. An aqueous-drainage device for surgical implantation for 
the relief of aqueous fluid and intraocular pressure in a glauco- 
matous eye, comprising tubular means with longitudinally 
spaced retaining formations for retaining engagement to inner 
and outer limits of a local surgical bore to the anterior chamber 
of the eye and through a scleral part of the eye, and flow- 
restricting means associated with said tubular means and oper- 
ative for at least a predetermined initial period of fluid expo- 
sure to substantially reduce the capacity of said tubular means 
to accommodate fluid flow, said flow-restricting means includ- 
ing a plug of liquid-absorbing material that is porous to the 
extent of permitting a substantially lesser flow than would be 
permitted by the tubular bore of said device in the absence of 
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said plug, and a flexible filamentary element connected at one 
end to said plug, said filamentary element extending through 
said tubular means and beyond the open outer-limit end 
thereof. 


5,300,021 
APPARATUS FOR REMOVING CORES OF 
THERMOPLASTIC AND ELASTOMERIC MATERIAL 
David G. Wuchinich, New York, N.Y., assignor to SonoKinetics 
Group, Hoboken, N.J. 
Filed Aug. 20, 1992, Ser. No. 932,786 
Int. Cl.5 A61B 17/20 


US. Cl. 604—22 25 Claims 


1. Apparatus for removing cores of thermoplastic and elasto- 

meric material, comprising: 

a hand piece provided with a longitudinally extending tube 
of acoustically conductive material and an ultrasonic 
transducer acoustically coupled to said tube for causing 
said tube to vibrate at an ultrasonic frequency whereby 
upon engagement of at least an end portion of said tube 
with said material, cores thereof are removed and inserted 
into said tube; and 

receptacle means mounted on said handpiece in linear align- 
ment with said tube and in fluid communication with said 
tube, and said receptacle means for being connected to a 
vacuum source to cause said cores inserted into said tube 
to be aspirated along a substantially linear path through 
said tube and into said receptacle means. 


5,300,022 

URINARY CATHETER AND BLADDER IRRIGATION 
SYSTEM 

Martin Klapper, 333 Silver Lake Scotchtown Rd., Middletown, 
N.Y. 10940, and Rudy Wunner, Foggintown Rd., Brewster, 
N.Y. 10509 
Filed Nov. 12, 1992, Ser. No. 974,791 
Int. Cl.5 A61M 1/00, 3/02, 31/00, 37/00 


U.S. Cl. 604—35 10 Claims 


1. A catheter adaptable for insertion into a body cavity and 
capable of delivering an irrigating solution thereto and of 
providing a mild suction to assist in the removal of waste 
materials such as blood clots, bacteria, fluids and tissue debris 
therefrom, said catheter comprising: 
a substantially flexible tube means having a proximal end and 
a distal end; 

first and second lumina extending substantially the length of 
said tube, said first lumen for drainage of the waste materi- 
als from the body cavity and said second lumen for deliv- 
ery of the irrigating solution to the body cavity; 

tip means integral with the distal end of said tube; 

delivery means defining an aperture centrally disposed in 





APRIL 5, 1994 


said tip, said aperture being fluidly connected to said 
second lumen for administering the irrigating solution into 
the body cavity; 

drainage means defining at least two drainage ports laterally 
disposed in said tip, said drainage ports being fluidly con- 
nected to said first lumen for removal of the waste materi- 
als from the body cavity; 

oriface means within said tip defining a passage for entry of 
said irrigating solution from said second lumen into said 
first lumen such that the irrigating solution cleanses the 
length of the first lumen; 

deflection means within said tip to deflect said irrigating 
solution downward and past said drainage ports such that 
the downward flow creates the suction to assist removal 
of the waste materials from the body cavity; and 

separate external means at the proximal end of the tube for 
communication with said first and second lumina. 


5,300,023 
APPARATUS AND METHOD FOR INDEPENDENT 
MOVEMENT OF AN INSTRUMENT WITHIN A LINEAR 
CATHETER 
Guy R. Lowery, Mission Viejo; Steven R. Bacich, Laguna Nig- 
uel, and Keith Tholin, irvine, all of Calif., assignors to Imagyn 
Medical, Inc., Laguna Niguel, Calif. 
Continuation of Ser. No. 780,871, Oct. 18, 1991, abandoned. 
This application Jun. 29, 1993, Ser. No. 84,005 
: Int. Cl.5 A61M 31/00, 5/00 


US. Cl. 604—51 


PRESSURIZED 
IRRIGATION 
SOURCE 
45 | 


30 Claims 


INFLATION 


1. In a method of positioning an elongated instrument in an 
everting catheter wherein the everting catheter includes an 
inflatable everting element which circumscribes a region of the 
instrument and which is inflated to grip the instrument and the 
everting catheter and instrument extend into a patient, the 
improvement comprising: 

introducing a flush solution between the everting element 

and the instrument where the everting element grips the 
instrument; and 

moving the instrument relative to the everting element while 

the flush solution is between the everting element and the 
instrument. 


5,300,024 
BI-FUNCTIONAL COMFORT NIPPLE 

Ming-Tang Yang, No. 4-3, Lane 97, Lung Chuen Street, Taipei 

Hsien, Taiwan 

Filed Oct. 14, 1992, Ser. No. 960,802 
Int. C15 A613 7/00 

USS. Cl. 604—73 6 Claims 

1. A comfort nipple for delivering liquid medicine to a baby 
and for pacifying a baby in times of distress, the comfort nipple 
comprising: 

a hollow nipple having a feeding outlet means located at a 
distal end and a barrel-shaped receptacle for holding 
liquid medicine; 

a dosage scale on said nipple for measuring a dosage of 
medicine to be delivered to the baby; 

a shield on a proximal end of the nipple having an opening in 
communication with the receptacle in said nipple; 

a ring attached to the shield at a position adjacent the shield 
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opening, said ring defining a mortise and a guide hole 
located opposite to the shield opening; 

a shank inserted through the guide hole and said mortise, 
said shank having a first end attached to a tenon handle 
and a second end attached to a plunger disposed in said 
receptacle, said plunger being advanced through the re- 


ceptacle by the shank when pressure is applied to the 
tenon handle for delivering the dosage of medicine to the 
baby’s mouth through said feeding outlet means; and 

wherein said tenon handle fits into the mortise upon delivery 
to enable the plunger to fully extend into the receptacle to 
ensure that no medicine is left in the receptacle. 


5,300,025 
DILATATION CATHETER HAVING A COIL 
SUPPORTED INFLATION LUMEN 
Kenneth L. Wantink, Murrieta, Calif., assignor to Advanced 
Cardiovascular Systems, Inc., Santa Clara, Calif. 
Filed Sep. 30, 1992, Ser. No. 954,477 
Int. Cl.5 A61M 29/00 
US. Cl, 604—96 


1. An intravascular catheter having an elongated shaft with 
proximal and distal portions, an inflatable member on the distal 
portion of the shaft and an inflation lumen extending within the 
shaft which is in fluid communication with the interior of the 
inflatable member, the distal portion of the elongated shaft 
comprising: 

a) an inner tubular member having an exterior surface, proxi- 
mal and distal ends and a guidewire receiving lumen 
extending from a guidewire port in the distal end thereof 
to a guidewire port spaced proximally from the inflatable 
member, with a distal end of the inflatable member seal- 
ingly secured about the distal end of the inner tubular 
member; 

b) an outer tubular member disposed about the inner tubular 
member and defining at least in part the inflation lumen 
extending within the distal portion of the elongated shaft 
separate and offset from the inner tubular member; and 

c) a support coil, having an exterior surface, which is dis- 
posed within the the inflation lumen in the distal portion 
of the elongated shaft and which is separate and com- 
pletely offset from the inner tubular member such that the 
exterior surface of the coil is adjacent to the exterior 
surface of the inner tubular member. 





OFFICIAL GAZETTE 


5,300,027 
SYSTEM AND METHOD FOR MONITORING AND 
DISPLAYING BALLOON CATHETER INFLATION AND 
DEFLATION DATA 
Jerrold L. Foote; Darla R. Gill, and Fred P. Lampropoulos, all 
of Salt Lake City, Utah, assignors to Merit Medical Systems, 
Inc., Salt Lake City, Utah 
Continuation of Ser. No. 324,938, Mar. 17, 1989, Pat. No. 
5,135,488. This application Mar. 18, 1992, Ser. No. 853,522 
Int. Cl.5 A61M 29/00 
US. Cl. 604—100 
MICROFICHE APPENDIX INCLUDED 
(1 Microfiche, 27 Pages) 


23 Claims 


1. A system for monitoring a balloon-type member that is 
selectively inflated and deflated and for displaying the condi- 
tion of the balloon-type member, comprising: 

a syringe connected to said balloon-type member through 
tubing, said syringe comprising a barrel and a plunger 
selectively operable to inflate said balloon-type member 
by sliding the plunger into the barrel to apply fluid pres- 
sure, and by withdrawing the plunger from the barrel to 
essentially totally deflate the balloon-type member; 

transducer means for sensing whether the balloon-type 
member is inflated due to applied fluid pressure or is 
deflated due to removal of applied fluid pressure and for 
outputting an electrical signal proportional to said sensed 
fluid pressure, said transducer means being placed in fluid 
communication with said syringe and the tubing con- 
nected thereto; 

electronic circuit means, operatively connected to said trans- 
ducer means and said display means, for processing said 
electrical signal, whereby said electronic circuit means 
electronically derives both a status of pressure applied to 
said balloon-type member during a first condition of infla- 
tion and the corresponding duration thereof, and a status 
of the removal of applied pressure during a second condi- 
tion of essentially total deflation of the balloon-type mem- 
ber and the corresponding duration thereof; and 

display means operatively connected to the electronic cir- 
cuit means for outputting a visual display of the sensed 
pressure and the corresponding duration thereof. 


5,300,028 
METHOD AND APPARATUS FOR PREVENTING 
IMPROPER USE AND DISPOSAL OF HYPODERMIC 
NEEDLES 
Jack S. Welcheck, R.D. 3, Conneautville, Pa. 16406 
Continuation of Ser. No. 685,274, Apr. 15, 1991, abandoned. 
This application Oct. 17, 1991, Ser. No. 779,133 
Int. Cl.5 A61M 5/00 
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a) the seal is opened to expose the needle, 

b) a syringe is connected to the needle, 

c) the needle is removed by the syringe from the casing and 
used by the syringe one or more times on a single patient, 


d) the used needle is returned by the syringe to the casing, 

e) the syringe is disconnected from the needle, 

f) and then uniocking the casing and causing the casing and 
its needle to be delivered to disposal means. 


5,300,029 
ELECTROMECHANICAL INJECTION APPARATUS FOR 
MEDICAL AND VETERINARY USE ACTUATED BY A 
TRIGGER 
Raymond Denance, Le Commodore H41, Marina Baie des 

Anges, 06270 Villeneuve Loubet, France 
Filed Jun. 29, 1993, Ser. No. 83,293 
Claims priority, application France, Jul. 1, 1992, 92 08339 
Int. Cl.5 A61M 5/00 


U.S, Cl, 604—117 6 Claims 


1. In an electromechanical injection device for medical and 
veterinary use comprising a frame (1) having the shape of a 
pistol provided with a stock and along a longitudinal axis of 
said frame (2) and bearing a movable carriage (3) that supports 
a removable syringe (4) having a needle (5) and a piston (6), a 
first motor (7) actuating a pusher (8) which acts against the 
piston (6) of the syringe (4), a cradle (9) carried by the frame 
(1) and supporting the syringe (4) on the movable carriage (3), 
a second motor (12) actuating the movable carriage (3), the 
forward portion of the frame having a stabilizing sight (10) for 
application to the skin which guides and predetermines the 
degree of penetration of the needle (5), an adjustment wheel 
(11) which permits adjusting the position of the sight (10) to 
adjust the depth of penetration of the needle (5), and a trigger 
(18) to actuate said motors (7, 12); the improvement wherein 
said second motor (12) is fixed to the frame (1) and has a rotat- 
able axle (30), a first cam (29) on said axle, said second motor 
(12) driving, via said axle (30) and said first cam (29) said 


US. Cl. 604—110 8 Claims movable carriage (3) in movement along said longitudinal axis 
1. A disposal unit having an opening, a casing received in of said frame (1), a second cam (26) on said trigger (18), said 

said opening containing a sterile needle sealed in the casing by first and second cams (29, 26) coacting with each other accord- 

a seal, ing to the translated position of the trigger (18) to control 
means for locking said casing in said opening while advancement of said piston (6). 
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5,300,030 
INJECTION DEVICES 

David D. Crossman, Watlington; Jeremy Marshall, Jericho, and 

Ernest J. Mumford, Witney, all of England, assignors to 

Owen Mumford Limited, Oxford, United Kingdom 

Filed May 29, 1992, Ser. No. 890,131 

Claims priority, application United Kingdom, May 30, 1991, 

911600 
Int. Cl. A61M 5/20 


US. Cl. 604—136 7 Claims 
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1. An injection device comprising a barrel, a drive member 
therein, a first spring means for urging the drive member 
towards a forward end of the barrel, a retaining mechanism for 
retaining the drive member at a rearward position in the barrel 
that can release the drive member and allow the member to 
move forwardly in the barrel under the first spring means 
urging said member forwardly within the barrel, a capsule 
within the barrel containing a liquid charge, second spring 
means for urging the capsule rearwardly, the second spring 
means being in opposition to but weaker in spring force than 
the first spring means, a needle connected with the capsule 
initially in a retracted position at the forward end of the barrel, 
a plunger with which said drive member co-operates to urge 
the plunger forwardly upon release of the drive member, a first 
phase of such forward movement driving the capsule and the 
needle to a position in which the needle projects beyond the 
barrel, and a second phase of such movement causing the 
plunger to eject the capsule charge through the needle, and 
means for decoupling the plunger from said drive member at 
the end of the second phase whereby the second spring means 
returns the capsule and needle to the needle retracted position, 
characterized in that for said first phase said drive member acts 
through the plunger and the liquid charge in the capsule to 
urge the capsule and needle forward, and in that the decou- 
pling means is provided by the rear end of said plunger which 
is abutted by said drive member and which is adapted to be 
deformed when it comes into co-operation with the capsule to 
disengage from said drive member. 


5,300,031 
APPARATUS FOR INJECTING FLUID INTO ANIMALS 
AND DISPOSABLE FRONT LOADABLE SYRINGE 
THEREFOR 
Charles Neer, Milford; Frank M. Fago, Mason, both of Ohio; 

Paul E. Dieterlen, Covington, Ky., and James H. Goethel, 

Cincinnati, Ohio, assignors to Liebel-Flarsheim Company, 

Cincinnati, Ohio 

Filed Jun. 7, 1991, Ser. No. 712,110 
Int. Cl.5 A61M 37/00 
USS. Cl. 604—154 28 Claims 
1. A disposable replacement syringe for a front loadable 
injector for injecting liquid into an animal, the disposable 
syringe comprising: 

a hollow elongated tube having a uniform cross-section 
exterior surface along substantially its entire length to 
facilitate sliding contact over substantially its entire length 
with the interior surface of an injector pressure jacket 
when inserted therein, said tube having a longitudinal axis, 
a front end containing a front wall having a discharge 
outlet therein, and a rear end terminating in a rear periph- 
eral edge defining a plunger drive receiving opening, the 
tube being significantly outwardly deformable, unless 
additionally restrained on the outside thereof, when fluid 
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pressurized to angiographic injection pressure is con- 
tained within the tube; 

a plunger snugly slidable within said tube and having a 
rearwardly facing coupling thereon engageable with said 
plunger drive; and 
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front end locking means permanently fixed to and exposed 
exteriorly of said tube proximate said front end thereof to 
facilitate locking of said tube against longitudinal move- 
ment with respect to the front of an injector pressure 
jacket when inserted therein. 


5,300,032 
CATHETER INTRODUCER WITH FLEXIBLE TIP 

Lee Hibbs, St. Louis, Mo.; Yue-teh Jang, Houston, Tex.; Vern 

Liebmann, Sugar Land, Tex., and Dennis Spinks, Angleton, 

Tex., assignors to Mallinckrodt Medical, Inc., St. Louis, Mo. 

Continuation of Ser. No. 244,290, Sep. 15, 1988, Pat. No. 

4,950,257. This application Jun. 12, 1990, Ser. No. 536,851 

Int. Cl.5 A61M 5/178 


USS. Ci. 604—164 6 Claims 


92 


1. A catheter introducer comprising 

a thin-walled flexible tube for being forced through tissue 
stretched by a dilator around an opening through which a 
guide wire extends, so as to extend the tube into a body 
cavity or blood vessel, the tube being sized to receive a 
catheter therein and permit the catheter to pass there- 
through, the tube having an interior surface for guiding 
the catheter during insertion and placement of the cathe- 
ter in the cavity or vessel, 

said tube having a body portion and a distal tip portion, 
wherein a substantial part of said distal tip portion has an 
outer diameter equal to that of the body portion, 

said tube having sufficient rigidity and columnar strength to 
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withstand forces applied by a physician to drive the tube 
through the dilator-stretched tissue, 

said tube forming the tip portion being substantially more 
flexible than the tube forming the body portion, and 

a coating of lubricous hydrogel covering the interior cathet- 
er-guiding surface of the tube for contacting the catheter 
so as to promote ease of catheter insertion. 


5,300,033 
INTRODUCER ASSEMBLY AND VALVE 
CONSTRUCTION FOR USE THEREIN 

Gary H. Miller, Milpitas, Calif., assignor to Unisurge, Inc., 

Cupertino, Calif. 

Filed Jul. 9, 1992, Ser. No. 911,158 
Int. Cl.5 A61M 5/178 

U.S. Cl. 604—167 
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1. A valve construction for use with an introducer assembly 
having a tubular member with a valve housing at one end 
thereof for receiving the valve construction to permit a medi- 
cal instrument to be introduced therethrough, the valve con- 
struction comprising a body formed of an elastic material, said 
body having a cylindrical wall with an axially-extending bore 
which has first and second ends, a first wall formed integral 
with the cylindrical wall and extending across the first end of 
the axially-extending bore, said first wall having a centrally- 
disposed opening therein aligned with said axially-extending 
bore, a second wall formed integral with the cylindrical wall 
and extending across the second end of the axially-extending 
bore, said second wall having a single slit therein extending 
therethrough diametrically of said axially-extending bore to 
provide first and second semicircular leaflets, said axially- 
extending bore, said opening in said first wall and said slit in the 
second wall when seated in said housing permitting a medical 
instrument to be introduced therethrough and through the 
tubular member with at least one seal being formed between 
the valve construction and the medical instrument, said second 
wall having inner and outer surfaces with at least the inner 
surface being inclined outwardly from a plane extending per- 
pendicular to the axis of the axially-extending bore in a direc- 
tion towards the axially-extending bore, each of said leaflets 
having an acruate base portion and a straight distal portion, 
said distal portion having a thickness which is less than the 
thickness of said base portion so as to permit the leaflets to flex 
and allow the instrument to pass therethrough, said distal 
portions of said leaflets having a substantial thickness and 
butting each other to provide a keystone-like seal so as to avoid 
prolapse of the leaflets during removal of the instrument from 
the valve construction and also to provide a more positive seal 
as pressure is applied to the outer surface of the second wall. 
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5,300,034 
IV INJECTION SITE FOR THE RECEPTION OF A 
BLUNT CANNULA 
Brett A. Behnke, Hastings, and Gary A. Thill, White Bear, both 
of Minn., assignors to Minnesota Mining and Manufacturing 
Company, St. Paul, Minn. 
Filed Jul. 29, 1992, Ser. No. 921,908 
Int. Cl.5 A61M 5/178 


U.S. Cl, 604—167 27 Claims 
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1. An IV injection site adapted to receive a blunt cannula, 

the injection site comprising: 

a housing having an outside end and a passageway extending 
inwardly from the outside end, the passageway defining 
an axial direction, the housing being formed of synthetic 
resin material; 

an elastomeric septum closely received in the passageway of 
the housing, the septum having inside and outside ends 
relative to the outside end of the housing, a bore extending 
into the septum from the inside end of the septum gener- 
ally in the axial direction but not through the septum, and 
a slit extending generally in the axial direction into the 
septum from the outside end of the septum to the bore; 

the housing including opposed inner and outer annular 
ledges defining a septum-receiving portion of the passage- 
way, the inner ledge engaging the inside end of the septum 
adjacent the periphery thereof and the outer ledge engag- 
ing the outside end of the septum adjacent the periphery 
thereof, the arrangement being such that when a cannula 
is introduced through the slit of the septum the cannula 
displaces elastomeric material of the septum such that the 
elastomeric material of the septum expands into the bore 
of the septum to sealingly engage the cannula along the 
bore of the septum. 


5,300,035 
THREADED SCREW TROCAR WITH SEALING 
MECHANISM 
Thomas P. Clement, Bloomington, Ind., assignor to Mectra 
Labs, Inc., Bloomfield, Ind. 
Continuation-in-part of Ser. No. 967,400, Oct. 21, 1992, Pat. No. 
Int. Cl.5 A61M 5/00 
U.S. Cl. 604—167 21 Claims 
1. A trocar for use in endoscopy surgery comprising: 
cannula means for providing a longitudinal passage into a 
patient’s body for the insertion of a medical instrument, 
said cannula means having an external wall and means for 
engaging the body wall of a patient to retain the trocar in 
the patient, said engaging means being disposed on said 
external wall; 
adjustable sealing means for restricting fluid flow through 
the cannula when a medical instrument is inserted in the 
cannula; 
housing means for retaining the adjustable sealing means, 
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said housing means being attached to the cannula means; 
and 


actuating means coupled to the housing means for manuaily 
adjusting the sealing means to fit the medical instrument. 


5,300,036 
TROCAR WITH MULTIPLE CONVERTERS AND 
DETACHABLE OBTURATOR 

Richard L. Mueller, Byron; Edwin J. Hlavka, Palo Alto; Tim 

Kovac, Los Gatos, and Albert K. Chin, Palo Alto, all of Calif., 

assignors to Origin Medsystems, Inc., Menlo Park, Calif. 

Continuation of Ser. No. 753,326, Aug. 30, 1991, abandoned. 
This application Apr. 2, 1993, Ser. No. 41,914 
Int. Cl.5 A61M 5/178 


U.S. Cl. 604—167 29 Claims 


1. In a trocar having body subassembly including an elon- 
gated trocar obturator having a piercing tip at its distal end 
projecting from said body subassembly, a trocar tube subas- 
sembly engaged with said trocar body subassembly, said trocar 
tube subassembly having a hollow tube defining a distal open 
end through which said tip may project, and a trocar tube body 
having a main seal in a proximal end wall thereof, said seal 
having an aperture therein of a first diameter for admitting a 
stated largest size surgical tool in sealing relation, wherein the 
improvement comprises integral converter means, said integral 
converter means comprising a door member having a first seal 
having an aperture therein of a different diameter from that of 
said main seal, and further including means whereby said door 
member may be positioned from an inoperative position to an 
operative position over said main seal whereby said trocar tube 
subassembly may accommodate obturators of different diame- 
ters. 


GENERAL AND MECHANICAL 


5,300,037 
MEDICAL CONDUIT HOLDER 


Robert E. Delk, Dallas; Michael L. Bowen, Arlington, and 


Sharon D. Cheatwood, Dallas, all of Tex., assignors to Ansley 
Medical Products, Inc., Dallas, Tex. 
Filed Jan. 13, 1993, Ser. No. 3,735 
Int. Cl.5 A61M 5/32 


USS. Cl. 604—180 


1. A conduit holder for releasably securing medical conduit 
to the external skin surface of a patient comprising: 
base plate means having a substantial area and comprising; 
a pliable support substrate easily contourable to a skin 
surface, 
a generally smooth upper attachment area, and 
a lower surface coated with medical grade adhesive for 
semi-permanent attachment to the skin of the patient, 
and 
strap means having a substantial length for folding over said 
conduit and adjustably but firmly securing said conduit 
generally parallel to the skin surface and orthogonal to 
said strap length, said strap means having wide and nar- 
row ends and a central transition zone between said ends, 
there further being a cutout centrally located in said wide 
end, said cutout having a width just sufficient to allow 
unimpeded passage of said narrow end through said cut- 
out and at the same time urging said narrow end to remain 
axially aligned with said wide end after folding over said 
conduit; 
said strap means being firmly secured to said base plate 
means along said central transition zone; and 
pressure sensitive attachment means for holding said strap 
means to said upper attachment area on opposite sides of 
said conduit. 


5,300,038 
SAFETY SYRINGE WITH OFF-AXIS NEEDLE CANNULA 
Terry M. Haber, Lake Forest; William H. Smedley, Lake 

Elsinore, and Clark B. Foster, Laguna Niguel, all of Calif., 

assignors to Habley Medical Technology Corporation, Laguna 

Hills, Calif. 

Filed Apr. 30, 1993, Ser. No. 56,850 
Int. Cl.5 A61M. 5/00 
U.S. Cl. 604—187 

1. A dual needle safety syringe comprising: 

a barrel including a variable volume region; 

first and second needles each mounted to the barrel for 
movement between extended, use positions and retracted, 
non-use positions, the first and second needles also having 
first and second inlets and outlets, respectively; 

a first fluid path formed between the variable volume region 
and the first inlet when the first needle is in the extended, 
use position; 

a second fluid path formed between the variable volume 
region and the second inlet when the second needle is in 
the extended, use position; and 

means for reducing the volume of the variable volume re- 
gion so that a fluid contained in the variable volume re- 


13 Claims 
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gion is forced through at least one of said first and second 


engage said hub to support said hollow member against 
flow paths, said first and second inlets, and said first and 


movement back toward said hub that would reexpose said 
piercing end of said needle. 


5,300,040 
SELF-LOCKING SAFETY SYRINGE 
Robin Martin, McAllen, Tex., assignor to Timothy A. Kershen- 
stine, New Orleans, La. 
Division of Ser. No. 870,641, Apr. 16, 1992, Pat. No. 5,242,420, 
which is a continuation-in-part of Ser. No. 829,708, Feb. 3, 1992, 
Pat. No. 5,201,708. This application Jul. 2, 1993, Ser. No. 85,095 
Int. Cl.5 A61M 5/32 


U.S. Cl. 604—198 5 Claims 


second outlets when at least one of the first and second 
needles is in the extended, use position. 


5,300,039 
SAFETY HYPODERMIC NEEDLE 
Thomas E. Poulsen, Box 19, Jiggs, Nev. 89827 
Continuation of Ser. No. 322,081, Mar. 10, 1989, abandoned. 
This application Oct. 9, 1991, Ser. No. 773,989 
Int. Cl.5 A61M 5/32 


US. Cl. 604—198 34 Claims 


1. A safety hypodermic needle comprising: 

a) a needle provided with a passageway there through for 
the transmission of fluids, said needle being sharpened at 
its distal end to form a piercing end; 

b) a hub connected with the proximal end of said needle, said 
hub being engagable with a syringe so that fluid may be 
transmitted between said syringe and said needle, passing 
through said needle; 

c) a hollow member including a hole or a groove therein, 


said hollow member being positioned over a portion of ¥,S, Cl, 604—207 


said needle so that said needle passes into or through said 
hole or said groove; 

d) a spring positioned between said hollow member and said 
hub; 

e) at least one supporting member connected with said hol- 
low member, said supporting member including a rear- 
ward extending portion adapted to engage said hub; 

f) a releasable securement means for holding said hollow 
member away from the piercing end of said needle, 
against tension from said spring, so that after said hollow 
member is released by said securement means, said hollow 
member will move forward along said needle, by force of 
said spring, and at least partially cover said piercing end of 
said needle, with support means being provided for said 
rearward extending portion of said supporting member to 


1. A self-locking safety syringe device, comprising: 

an elongated tubular casing having a distant end and a hook- 
shaped securing member formed on the interior of the 
casing adjacent said distant end; 

a syringe barrel having a needle assembly affixed thereto 
said syringe barrel being securely attached to one end of 
the casing; 

an elongated hollow needle guard telescopically co-axially 
engaged with the casing, the needle guard being movable 
between a first position, substantially covering the needle 
assembly and a second, retracted position; 

a resilient depressible means for locking the needle guard in 
the first position, said locking means being carried by an 
exterior of the needle guard; and 

an elastic means for continuously urging the needle guard 
into the first position, to thereby prevent accidental move- 
ment of the needle guard into the second position even 
after the locking means has been depressed. 


5,300,041 
DOSE SETTING AND REPEATING SYRINGE 


Terry M. Haber, Lake Forest; William H. Smedley, Lake 


Elsinore, and Clark B. Foster, Laguna Niguel, all of Calif., 
assignors to Habley Medical Technology Corporation, Laguna 
Hills, Calif. 
Filed Jun. 1, 1992, Ser. No. 893,417 
Int. Cl.5 A61M 5/00 
12 Claims 

1. A dose setting and repeating syringe comprising: 

a barrel having a needle end, a proximal end and a hollow 
interior; 

a piston within the interior for movement therein; 

a variable volume chamber defined within the interior of the 
barrel between the piston and the needle end for contain- 
ing a liquid pharmaceutical therein; and 

a dose programming assembly including: 

a dose setting element adjustably mounted to the barrel at 
a chosen dose setting; and 

means for driving the piston towards the needle end equal 
distances during a series of injections without adjusting 
the dose setting element so to drive the same amount of 
the liquid pharmaceutical through the needle end dur- 
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ing each injection, said amount being programmed for 
subsequent injections by the chosen dose setting of the 


dose setting element until the dose setting element is 
adjusted to an alternative dose setting. 


5,300,042 
MEDICATION DISPENSING APPARATUS 
Sheila Kossoff; Carole Sukel, both of Wayne; James Howard, 
Dover, and Christopher Gieda, Stanhope, all of N.J., assignors 
to Kossoff-Sukel, Inc., Wayne, N.J. 
Filed Mar. 2, 1992, Ser. No. 844,718 
Int. Cl.5 A61M 5/00, 5/315, 37/00; B67D 5/22 
US. Cl. 604—210 9 Claims 


1. A medication dispensing apparatus comprising: 
a liquid container having an open end; 
a cap assembly engagably removable from the open end of 
said container comprising: 
an external cap having a lower end; 
an inner fixing means adapted to be fitted into the open 
end of said liquid container and connected to the lower 
end of said external cap; 
a dropper means, for dispensing liquid, connected through 
said inner fixing means and having a fluid passageway; 
activation means for aspirating liquid from the container 
into the dropper means comprising: 

a piston mounted in sliding relationship within said fluid 
passageway of said dropper means and having a first 
position at the lower end of said fluid passageway and 
a second position at the upper end of said fluid pas- 
sageway; and 

actuating means disposed within said external cap and 
connected to said piston means for advancing and 
retracting said piston within said fluid passageway 


152-935 0.G.-94-18 


GENERAL AND MECHANICAL 


263 


thereby aspirating liquid from said container when 
said piston is retracted from its first position to its 
second position; said apparatus further comprising an 
automatic counter means disposed within said exter- 
nal cap and engaging a portion of said container for 
counting the number of times the cap assembly is 
disengaged from the liquid container. 


5,300,043 
SUCTION CATHETER VALVE 

Thomas Devlin, Cambridge; Victor Cheung, Arlington, and Karl 

Ulrich, Belmont, all of Mass., assignors to Smiths Industries 

Medical Systems, Inc., Keene, N.H. 

Filed Oct. 23, 1992, Ser. No. 965,998 
Int. Cl.5 A61M 5/00 

U.S. Cl. 604—250 
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1. A suction catheter assembly comprising a suction catheter 
and a valve connected to the catheter to control flow of fluid 
along the catheter, the valve comprising: a housing, a length of 
resilient tube, means coupling the tube with the catheter, 
means securing the tube length of resilient tube, means cou- 
pling the tube with the catheter, means securing the tube with 
the housing at two spaced locations, first and second occluder 
members located directly opposite one another on opposite 
sides of the resilient tube between the spaced locations, resil- 
ient means that urges at least the first occluder member 
towards the second occluder member so that the resilient tube 
is squeezed closed between the two occluder members, and 
manually-engageable means coupled with said first occluder 
member such that by engaging the manually-engageable 
means, the first occluder member can be displaced away from 
the second occluder member and the resilient tube is allowed 
to open to permit fluid flow through the catheter, wherein the 
first occluder member is in the form of a lever, and wherein the 
lever has a pivot close to one end, means coupling the lever 
close to its other end to the manually-engageable means, and 
engagement means between its ends which engages the resil- 
ient tube. 


5,300,044 
INTRAVENOUS TUBE SAFETY APPARATUS 
Donald J. Classey, Waukegan; Theresa Grajo, Round Lake 
Beach; Kenneth Lynn, McHenry; John McVey, Lake Zurich; 
Eric Myren, Barrington, and Gabriel Vehovsky, McHenry, all 
of Ill., assignors to Baxter International Inc., Deerfield, Ill. 
Division of Ser. No. 884,498, May 15, 1992, which is a 
continuation-in-part of Ser. No. 826,273, Jan. 17, 1992, which is 
a continuation of Ser. No. 765,755, Sep. 26, 1991, abandoned. 
This application Apr. 12, 1993, Ser. No. 45,291 
Int. Cl.5 A61M 5/00 
US. Cl. 604—250 15 Claims 
1. A clamp for controlling the flow of fluid through a flow 
lumen of an I.V. tube, the clamp comprising: 
a body; 
means on the body for captively receiving an outer surface 
of an I.V. tube in an operative position, the I.V. tube 
having a flow lumen; 
means on the body for collapsing an outer surface of an I.V. 
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tube in an operative position in the captively receiving 
means to thereby selectively occlude and not occlude a 
flow lumen of the I.V. tube; and 


means on the body for facilitating automated identification 
of the clamp. 


5,300,045 
INTERVENTIONAL NEEDLE HAVING AN 
AUTOMATICALLY CAPPING STYLET 
Walter M. Plassche, Jr., 1209 Clover St., Rochester, N.Y. 14610 
Filed Apr. 14, 1993, Ser. No. 48,403 
Int. Cl.5 A61M 5/00 


US. Cl. 604—263 18 Claims 


1. An interventional needle apparatus for accessing an inter- 
nal anatomical region and having a cannula with a tubular shaft 
and a hub having an opening leading to the shaft thereof and 
also having a stylet having a shaft and a penetrating tip which, 
when in working relationship, is disposed inside the tubular 
shaft and the opening of the hub of the cannula with the point 
of the tip extending from the tubular shaft and which said stylet 
is withdrawn from said cannula in the course of a procedure 
for accessing of said internal anatomical region, the improve- 
ment for capping said tip when said stylet is withdrawn which 
comprises a guard body having a hole, said guard body being 
slidably disposed on said stylet shaft with said stylet shaft 
extending through said hole, said guard body having a first 
surface within said hole engageable with a shoulder surface of 
said stylet shaft and spaced inwardly in said guard body by a 
distance sufficient to locate said tip within said guard body 
when said first and said shoulder surfaces are engaged with 
each other, said guard body being receivable at least in part in 
said hub opening, said hub having hub surface and said guard 
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body having a second surface which are engageable with each 
other and limit the extent to which said guard body is disposed 
in said hub opening when received therein, a slot in said guard 
body crossing said hole in said guard body in which said stylet 
shaft is slidably disposed, an arm in said slot connected to said 
guard body and having a first portion moveable from a first 
position in interfering relationship with the movement of said 
stylet with respect to said cannula and a second position out of 
said interfering relationship, said hub of said cannula having a 
cam surface engageable with a cam follower surface on said 
arm when said guard body enters said hub opening to be re- 
ceived at least in part therein and when said guard body leaves 
said hub opening for moving said arm between said second and 
first positions, respectively, thereby automatically capping said 
stylet tip when said stylet is withdrawn from said cannula. 


5,300,046 
THORACENTESIS SHEATH CATHETER ASSEMBLY 
Frank A. Scarfone, Boca Raton, and David H. Turkel, Miami, 
both of Fla., assignors to Symbiosis Corporation, Miami, Fla. 
Continuation-in-part of Ser. No. 860,447, Mar. 30, 1992. This 
application Sep. 23, 1992, Ser. No. 949,736 
Int. Cl.5 A61M 5/00, 25/00, 5/178, 5/14 


US. Cl. 604—264 17 Claims 
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1. A thoracentesis sheath catheter assembly adapted for use 
with a thoracentesis needle assembly having a needle, compris- 
ing: 

a) a hollow catheter means having a proximal end, a distal 

end, and a longitudinal axis; and 

b) a valve means having a valve body and a flow control 

means, 

said valve body having a distal end coupled to said proxi- 
mal end of said hollow catheter means, a first through- 
bore substantially parallel to said longitudinal axis and 
in fluid communication with said hollow catheter 
means, said first throughbore sized to receive the needle 
therein and to allow the needle to pass through said first 
throughbore and through said hollow catheter means to 
form a first flow path through the needle in said first 
throughbore, 

said valve body having a second bore in fluid communica- 
tion with said first throughbore, said second bore being 
located distally relative to said flow control means, 

said valve body having a hollow portion proximal said 
second bore, said hollow portion having a tapered inner 
wall section which tapers as it extends distally, and with 
said hollow portion terminating in said first through- 
bore, and 

said flow control means including a ball and biasing means 
for biasing said ball towards said distal end of said 
catheter means, wherein said ball and biasing means are 
held in said hollow portion of said valve body, 

wherein as the needle is removed from said first through- 
bore, said biasing means automatically biases said ball 
along said tapered wall and blocks said first through- 
bore, thereby preventing a flow path from forming 
through and out said first throughbore, and causing a 
second flow path to be formed from said hollow cathe- 
ter, into said first throughbore, and into and out said 
second bore. 
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5,300,047 
TROCAR CANNULA AND CATHETER 
Henry R. Beurrier, 817 Old Chester Rd., Far Hills, Chester 
Township, Morris County, N.J. 07931 
Filed Sep. 29, 1992, Ser. No. 952,685 
Int. Cl.5 A61M 25/00, 5/14, 1/00 


US. Cl. 604—264 11 Claims 


1. A catheter assembly comprising a sleeve having an inner 
and an outer surface, said sleeve having at least first and second 
annular grooves formed in said wall and being open to said 
inner surface and means connected to said grooves for provid- 
ing a pressure differential therebetween wherein said means 
comprises a tube to each of said grooves and said tubes are 
connected to a source of gas. 


5,300,048 


FLEXIBLE, HIGHLY RADIOPAQUE PLASTIC 
MATERIAL CATHETER 
David A. Drewes, Jr., Bloomington, and Fred T. Parker, Union- 
ville, both of Ind., assignors to Sabin Corporation and Cook 
Incorporated, both of Bloomington, Ind. 
Filed May 12, 1993, Ser. No. 60,746 
Ini. Cl.5 A61M 25/00 


U.S. Cl. 604—280 


20 12 


1. A flexible plastic catheter comprising: 

an elongated member having a passage therein and including 
a proximal portion of a second, flexible, radiopaque plastic 
material and a distal end portion of a first, flexible, radi- 
opaque plastic material having a durometer lower than 
said second, flexible, radiopaque plastic material, said first, 
flexible, radiopaque plastic material of said distal end 
portion comprising a homogeneous composition contain- 
ing by weight greater than 75 percent of a radiopaque 
agent. 
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5,300,049 
CLOSED, FLUID-MODULATING RECEIVING SYSTEM 
FOR THE CONVEYANCE, MODULATION, AND 
COLLECTION OF FLUID MATTER 
John D. Hogan, Gloucester, Mass., assignor to Beth Israel 
Hospital Assoc. Inc., Boston, Mass. 

Division of Ser. No. 662,639, Feb. 28, 1991, Pat. No. 5,139,493, 
which is a continuation-in-part of Ser. No. 529,566, May 25, 
1990, Pat. No. 5,135,792, which is a continuation-in-part of Ser. 
No. 445,008, Dec. 4, 1989, Pat. No. 5,061,235, which is a 
continuation-in-part of Ser. No. 142,077, Jan. 11, 1988, Pat. No. 
4,885,000, which is a continuation-in-part of Ser. No. 1,648, Jan. 
9, 1987, abandoned. This application May 21, 1992, Ser. No. 
886,149 
The portion of the term of this patent subsequent to Jan. 4, 2011, 
has been disclaimed. 

Int. Cl.5 A61M 1/00 


USS. Cl. 604—317 7 Claims 


1. A closed system for receiving urinary fluid from the 
urinary tract in a living subject, said urinary fluid receiving 
system comprising: 
an exposed catheter having a closed body, an internal lumen, 
and two discrete ends for the closed conveyance of uri- 
nary fluid from the urinary tract of a living subject, 
wherein one end of said catheter is to be positioned inter- 
nally within and lie in closed fluid flow communication 
with the urinary tract of the living subject while the other 
end of said catheter is to extend externally from the living 
subject and lie in the ambient environment, said urinary 
fluid comprising gaseous, liquid and solid matter; 
a one-way, flow-through coupling positioned away from the 
urinary tract and being in closed fluid flow communica- 
tion with said externalized end of said catheter such that 
said coupling prevents the ambient environment from 
passing there through into the internal lumen of said cath- 
eter, said coupling comprising 
a porous matrix layer which occludes said internal lumen 
at said external end of said catheter from the ambient 
environment such that all urinary fluid conveyed from 
the living subject by said catheter flows through and is 
acted upon by said matrix layer without concomitant 
exposure to the ambient environment, said porous ma- 
trix layer having a plurality of external and internal 
matrix surfaces through which urinary fluid can be 
acted upon and pass as a resulting urinary fluid product 
but through which the ambient environment cannot 
pass, and 

means for maintaining closed fluid flow communication 
between said porous matrix layer and said catheter; 
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connector means in closed fluid flow communication with 
said coupling; and 
a collection vessel which is removable and replaceable at 
will and which is to be positioned in closed fluid flow 
communication with said coupling via said connector 
means, said collection vessel comprising 
container means for receiving and collecting said resulting 
urinary fluid product in closed fluid flow communica- 
tion from said coupling via said connector means, and 
at least one superabsorbent fibrous material within said 
container means and comprising absorbing fibers which 
absorb at least 15 times their own weight of liquid, such 
resulting urinary fluid product as flows into said con- 
tainer means being at least partially absorbed by said 
superabsorbent fibrous material. 


5,300,050 
DRAINAGE DEVICE 
Frederick A. Everett, Jr., Bloomfield, and Quinton J. Farrar, 
Wyckoff, both of N.J., assignors to Deknatel Technology 
Corporation 
Continuation of Ser. No. 953,317, Sep. 25, 1992, abandoned, 
which is a continuation of Ser. No. 720,083, Jun. 24, 1991, 
abandoned, which is a division of Ser. No. 464,820, Jan. 16, 1990, 
Pat. No. 5,026,358, which is a division of Ser. No. 215,693, Jul. 
6, 1988, abandoned, which is a division of Ser. No. 916,342, Oct. 
7, 1986, Pat. No. 4,784,642. This application May 7, 1993, Ser. 
No. 59,426 
Int. Cl.5 A61M 1/00 


US. Cl. 604—320 15 Claims 


1. Apparatus for draining fluids comprising: 

a. collection chamber for collecting fluids including an inlet 
for entry of the fluids; 

b. suction control chamber in direct fluid communication 
with said collection chamber without a seal chamber for 
meterlessly regulating the degree of vacuum imposed in 
the collection chamber and including: 

1) first inlet for coupling to a suction source; 

2) second inlet communicating with the ambient; 

3) discrete dry meterless means for regulating the degree 
of suction imposed in said collection chamber at a plu- 
rality of predetermined preset levels of suction such that 
said regulation is substantially insensitive to pressure 
variations due to patient air leaks or suction source 
levels, said dry regulating means disposed between said 
suction inlet and said ambient inlet, said dry regulating 
means dimensioned and configured so as to provide 
suction control at said predetermined preset level of 
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suction independently of any liquid within said suction 
control chamber; and 

4) indicator means disposed between said regulating 
means and said suction inlet for providing immediate 
confirmation of proper operation of suction in said 
collection chamber. 


5,300,051 
URINARY CATHETER DEVICE 
Catherine J. Lageson, 2140 N. 72nd St., Wauwatosa, Wis. 
53213-1806 
Filed Mar. 8, 1993, Ser. No. 27,651 
Int. Cl.5 A61F 5/44 
USS. Cl. 604—330 
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1. A urinary catheter device, comprising, 

a pentugonal ring, the pentagonal ring including a base leg, 
having spaced V-shaped side legs extending from the base 
leg fixedly mounted to the base leg, with the V-shaped 
side legs merging together at an apex defining an acute 
angle therebetween for positioning and in communication 
with a labia majora apex of an individual, and 

the pentagonal ring includes a polymeric foam core of recti- 
linear cross-sectional configuration, and a plurality of 
reinforcing rods, wherein one of said reinforcing rods is 
positioned in adjacency to each corner of the rectilinear 
cross-sectional configuration of the pentagonal ring, and 

the polymeric foam core includes a polymeric fluid imper- 
meable skin coextensively mounted in surrounding rela- 
tionship relative to the foam core, and 

the pentagonal ring includes an inner wall spaced from an 
outer wall, the outer wall having a pneumatic chamber 
coextensive with the outer wall, and an inflation tube 
directed into the pneumatic chamber directed through the 
foam core, with the inflation tube having a valve there- 
within permitting selective inflation of the pneumatic 
chamber. 


5,300,052 
URINARY COLLECTOR FOR MEN 

Yoshinori Kubo, Oumeo, Japan, assignor to Alcare Co., Ltd., 

Tokyo, Japan 

Filed Oct. 30, 1992, Ser. No. 969,021 
Claims priority, application Japan, Nov. 1, 1991, 3-313471 
Int. Cl.5 A61F 5/44; A47K 11/00 

USS. Cl. 604—349 12 Claims 

1. A urinary collector for men comprising a urinary collec- 
tor body made of a waterproof, soft material, formed into a bag 
shape, said urinary collector body having first and second 
opposite end portions and defining an internal cavity which 
forms a penis receiving chamber located adjacent the first 
opposite end portion and a urinary flow chamber located 
adjacent the second opposite end portion, a water permeable 
membrane separating said penis receiving chamber and said 
urinary flow chamber, said urinary collector body having a 
penis receiving opening located adjacent the first opposite end 
portion thereof communicating with said penis receiving 
chamber enabling insertion of a penis into said penis receiving 
chamber, means adjacent said penis receiving opening for 
forming a seal around a penis inserted therein, said urinary 
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collector body further including an outlet opening located 
adjacent the second opposite end portion thereof, said outlet 
Opening communicating with the urinary flow chamber, hy- 
drophobic material located in said urinary flow chamber, said 


hydrophobic material having interstices forming passages 
therethrough enabling urine to pass through said hydrophobic 
material, and means covering said outlet opening enabling 
urine to pass through the outlet opening yet preventing said 
hydrophobic material from passing therethrough. 


5,300,053 
ABSORBENT BRIEF 
Donald M. Genaro, Haworth, N.J., assignor to Henry Dreyfuss 
Associates, New York, N.Y. 
Filed Nov. 4, 1991, Ser. No. 787,251 
Int. Cl. A61F 13/15 


USS. Cl. 604—378 31 Claims 
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1. An absorbent brief, comprising: 

a layer formed of a substantially liquid-impervious material, 
and 

a liquid-absorbent layer disposed adjacent the liquid-imper- 
vious material layer, the liquid-absorbent layer having an 
absorbent-free dispersion channel which extends com- 
pletely through the liquid-absorbent layer from a top 
surface of the liquid-absorbent layer through a bottom 
surface of the liquid-absorbent layer to said liquid-imper- 
vious material layer, the dispersion channel having a 
length and a width and providing for liquid flow along the 
length of the dispersion channel from a first through area 
of absorption of the liquid-absorbent layer to a second 
through area of absorption of the liquid-absorbent layer 
remote from the first through area, and the dispersion 
channel being in at least a front panel of the brief. 
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5,300,054 

ABSORBENT ARTICLE HAVING RAPID ACQUIRING, 

WRAPPED MULTIPLE LAYER ABSORBENT BODY 
Barry R. Feist, and Joyce M. Benjamin, both of Cincinnati, 

Ohio, assignors to The Procter & Gamble Company, Cincin- 
nati, Ohio 

Continuation of Ser. No. 926,183, Aug. 7, 1992, abandoned, 
which is a continuation of Ser. No. 637,571, Jan. 3, 1991, 

abandoned. This application Jan. 6, 1993, Ser. No. 911 
Int. Cl.5 A61F 13/15, 13/20 


US. Cl. 604—378 16 Claims 
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1. An absorbent article comprising: 
a liquid pervious topsheet; 
a liquid impervious backsheet joined to said topsheet; 
an absorbent core positioned between said topsheet and said 
backsheet, said absorbent core comprising 
a multiple layer absorbent body having two sides, two 
spaced apart longitudinal side edges, to spaced apart 
end edges, said absorbent body comprising at least two 
pairs of layers, wherein each said pair of layers com- 
prises an acquisition/distribution layer and a storage 
layer, each said pair of layers being arranged so that the 
storage layer in each said pair of layers is positioned 
subjacent the acquisition/distribution layer in each said 
pair of layers, wherein 
the acquisition/distribution layer in at least one of said 
pairs of layers has a fluid acquisition/distribution rate 
of at least about 2 cubic centimeters of synthetic urine 
per second under a pressure of about 28 grams per 
square centimeter; 

the storage layer in at least said one pair of layers at least 
partially comprises an absorbent gelling material 
which is capable of absorbing synthetic urine at such 
a rate that said absorbent gelling material reaches at 
least about 40% of its absorptive capacity in less than 
or equal to about 10 seconds; and 

each acquisition/distribution and storage pair of layers 
is in fluid communication with each adjacent acquisi- 
tion/distribution and storage pair of layers; 

a fluid transporting wrapping wrapped at least partially 
around at least one of the sides of said multiple layer 
absorbent body and around at least part of the longitudi- 
nal side edges of said absorbent body to form a wrapped 
multiple layer absorbent body; and 

an additional storage layer positioned subjacent said 
wrapped multiple layer absorbent body. 
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5,300,055 adhesive engagement surface attached to said outer sur- 
ABSORBENT ARTICLE HAVING A THERMOPLASTIC face of said second layer at one end of said diaper; 


DEFORMABLE ELEMENT wherein said adhesive engagement surface will adhesively 

Kenneth B. Buell, Wyoming, Ohio, assignor to The Procter & engage an inside surface of an upper body garment worn 

Gamble Company, Cincinnati, Ohio by said infant; 

Continuation of Ser. No. 825,456, Jan. 21, 1992, Pat. No. wherein said adhesive engagement surface is the sole means 
5,171,302, which is a continuation of Ser. No. 175,817, Mar. 31, of engagement with said garment; and 

1988, abandoned. This oe Dec. 11, 1992, Ser. No. wherein said pressure sensitive adhesive surface faces away 

The portion of the term of this patent subsequent to Dec. 15, from said second layer of material. 
2009, has been disclaimed. 
Int. Cl.5 A61F 13/16 

U.S. Cl. 604—385.1 11 Claims 


ym 5,300,057 
GES, FRONTAL TAPE-BASED DIAPER CLOSURE SYSTEM 
wae a4 7. John A. Miller, Woodbury, Minn.; Earl Tate, Jr., Bedford Park, 
\ eh i SIA Ill.; Ruben E. Velasquez Urey, St. Paul, Minn.; Yasuhiro 
Kono; Yoshihiro Akiyama, both of Tokyo, Japan, and Robert 
92 37 17 44 S. Mulder, Shoreview, Minn., assignors to Minnesota Mining 
5 . : and Manufacturing Company, St. Paul, Minn. 

1. An externally worn disposable absorbent article compris- Continuation-in-part of Ser. No. 808,044, Dec. 12, 1991, 

ing: abandoned, which is a continuation of Ser. No. 616,226, Nov. 20, 


a liquid pervious topsheet; 1990, abandoned. This application Sep. 24, 1992, Ser. No. 
a liquid impervious backsheet joined with said topsheet; 950,204 


an absorbent element disposed between said topsheet and Int. Cl. A61F 73/15 

said backsheet; and U.S. Cl. 604—390 15 Claims 
a moisture stable, flexure-resistant deformation element, said 

deformation element comprising a thermomoldable sub- 

stance, said deformation element having a flexure means 

for inducing bending of said deformation element in a 

preconceived way into a preconceived convex upward 

cross section when the absorbent article is subjected to 

lateral compressive forces, said flexure means comprising 

a flexure hinge creating a different bend-resistance across 

the width of said deformation element, said hinge being 

thermomolded into said deformation element, said defor- 

mation element being joined to and vertically registered 

with said absorbent element. 


5,300,056 1. A diaper tape closure system comprising a disposable 
DIAPER WITH SHIRT ATTACHMENT DEVICE diaper having a first closure surface comprising a reinforce- 
Sharon C. Webb, 1846 Laramie Dr., Powell, Ohio 43065 ment film substrate, the reinforcement film substrate having a 
Filed Dec. 18, 1992, Ser. No. 992,801 first inner face having an adhesive layer and a second outer 
Int. Cl.5 A61F 13/15, 13/20 ae Sealoleria itdian tiekedinn fe} d 

US. Cl. 604—389 g a low adhesion backsize ( ) ayer, a secon 
a ae closure surface comprising a fastening tab having a backing 
substrate and an adhesive layer on said backing substrate, for 
removable attachment to said first closure surface LAB layer 
second outer face, said fastening tab adhesive layer consisting 

essentially of: 

(a) 30 to 60 weight percent of an elastomer component 
comprised of a block copolymer with A blocks derived 
primarily from styrene and B blocks derived primarily 
from isoprene wherein at least 25 percent of the block 
copolymer is in the form of an AB diblock copolymer, 

(b) 40 to 70 weight percent of a solid B block compatible 
tackifying resin admixed when necessary with a liquid 

1. A disposable diaper having two sides and two ends with a tackifying resin or a processing oil so as to provide an 
central section between the two ends configured to cover the adhesive composition having a CMTg of from 244 to 265 
crotch area of an infant which comprises: Kelvin which adhesive layer on said fastening tape exhib- 

a first layer of absorptive material; its a shear adhesion of at least about 200 minutes to the 

a thin, flexible second layer of moisture proof material hav- first closure surface LAB layer second outer face and 

ing an outer surface and an inner surface which overlies substantially non-shocky peel at 135 degrees of at least 
said first layer; about 300 grams per inch tested against a LAB coated 
securement means for securing said first layer of absorptive BOPP film and wherein the tape adhesive composition 
material to said inner surface of said second layer of mois- falls within one of regions I to III of FIG. 1, wherein the 
ture proof material; diaper is closed by attaching said fastening tab to said first 
attachment means comprising a single pressure sensitive closure surface LAB layer second outer face. 
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5,300,058 
DISPOSABLE ABSORBENT ARTICLE HAVING AN 
IMPROVED MECHANICAL FASTENING SYSTEM 
David J. K. Goulait; Dennis A. Thomas, and Maureen E. Stan- 
ley, all of Cincinnati, Ohio, assignors to The Procter & Gam- 
ble Company, Cincinnati, Ohio 
Filed Dec. 10, 1992, Ser. No. 988,541 
Int. Cl.5 A61F 13/15 





1. An absorbent article for positioning in an undergarment to 

absorb body exudates, the absorbent article comprising: 

a main body portion comprising an absorbent assembly 
capable of absorbing body fluids, said main body portion 
having a body side, a garment side opposite of said body 
side, longitudinal edges, transverse edges, a first trans- 
verse end, a second transverse end, a transverse center 
disposed between said first transverse end and said second 
transverse end, a principal longitudinal centerline, and-a 
principal transverse centerline which divides said main 
body portion into a first half and a second half; and 

a pad securement member joined to said garment side of said 
main body portion for securing said main body portion to 
the undergarment, said pad securement member compris- 
ing 

a first hook fastening material positioned in said first half of 
said main body portion, and 

a second hook fastening material positioned in said second 
half of said main body portion, 

said first hook fastening material and said second hook fas- 
tening material each comprising an oriented hook fasten- 
ing material comprising 
(i) a substrate, and 
(ii) a plurality of engaging elements joined to said sub- 

strate, at least a majority of said engaging elements 
being generally oriented in a direction which deter- 
mines the direction of orientation each hook fastening 
material, 

wherein said first hook fastening material and said second 
fastening material are generally oriented in a direction 
having a vector component perpendicular to said princi- 
pal transverse centerline. 


5,300,059 
BLOODBAG AND METHOD OF MAKING SAME 
Arye Rubinstein, Monsey, N.Y.; Albert Goldstein, Trenton 
Falls, N.J., and Howard I. Podell, New Rochelle, N.Y., as- 
signors to Hydro Slip Technologies Inc., Howell, N.J. and 
Albert Einstein College of Medicine, New York, N.Y. 
Filed Nov. 19, 1991, Ser. No. 794,381 
Int. C15 A613 1/00 
US. Cl. 694—408 41 Claims 
1. A method of preparing a viricide-coated container capa- 
ble of time-release of such viricide upon contact with liquid 
contained in said container, which method comprises the steps 
of 
(a) priming at least a portion of a substrate film of which the 
container is made; 
(b) coating the primed portion of the substrate filra with a 
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liquid solution of hydrogel polymer and absorbing a viri- 
cide into the hydrogel polymer; and 


(c) forming the substrate film having the primed coated 
portion into a container having at least one closed end. 


5,300,060 
BLOOD BAG SYSTEM FOR SEPARATION AND 
ISOLATION OF NEOCYTES AND GEROCYTES 
Edward J. Nelson, San Rafael, Calif., assignor to Miles Inc., 
Berkeley, Calif. 
Continuation-in-part of Ser. No. 364,756, Jun. 12, 1989. This 
application Oct. 7, 1991, Ser. No. 772,402 
Int. C15 A61M 5/00 


US. Cl. 604—410 4 Claims 


1. A method of preparing both neocytes and gerocytes from 

a blood cell mixture containing some from the group consisting 

essentially of neocytes, gerocytes, and supernatant including 

plasma and preservative solution, the method comprising the 
steps of: 
a) obtaining the blood cell mixture in an elongated bag 
having a length to width ratio of at least about 2 to about 
i 

b) centrifuging the elongated bag containing the blood cell 
mixture to form a supernatant portion, a neocyte portion, 
and a gerocyte portion, 

c) expressing at least part of the supernatant portion from the 
elongated bag into a first auxiliary blood bag in closed 
communication with the elongated bag, 

d) expressing a predetermined fraction of the neocyte por- 
tion, from the elongated bag into a second auxiliary blood 
bag in closed communication with the elongated bag, 

e) transferring the expressed supernatant from the first auxil- 
iary blood bag into the elongated blood bag to provide a 
suspension of the gerocytes; and 

f) transferring the gerocyte suspension from the elongated 
bag into the first auxiliary bag. 
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5,300,061 
LASER DELIVERY PROBE HAVING A MECHANICALLY 
FREE FLOATING SHEATH 

James C. Easley, St. Charles, and Gregg D. Scheller, St. Louis, 

both of Mo., assignors to Surgical Technologies, Inc., St. 

Louis, Mo. 

Filed Aug. 29, 1991, Ser. No. 752,083 
Int. Cl.5 A61B 17/36 

US. Cl. 606—2 


1. A laser delivery probe comprising: 

a silica optical fiber extending generally from a distal end of 
the probe to a proximal end of the probe; 

a laser connector adapted to be secured to a laser source, 
said laser connector forming the proximal end of the 
probe, said silica optical fiber extending substantially 
through the laser connector so that the optical fiber pro- 
vides an optical path through the laser connector; 

a handpiece disposed at the distal end of the probe, said silica 
optical fiber extending substantially through the hand- 
piece to provide an optical path through the handpiece; 

means for fixedly securing the optical fiber to the laser con- 
nector to hold the optical fiber fixedly in place with re- 
spect to the laser connector; 

means for fixedly securing the optical fiber to the handpiece 
to hold the optical fiber fixedly in place with respect to the 
handpiece; 

a sheath having a lumen in which the silica optical fiber is 
disposed, said sheath terminating proximally inside the 
laser connector and terminating distally inside the hand- 
piece, said sheath being mechanically free-floating with 
respect to the optical fiber so that torque applied to the 
optical fiber is not directly applied to the sheath; 

wherein the sheath is longitudinally free to move with 
respect to the handpiece over at least a predetermined 
axial distance. 


5,300,062 
PHOTOCOAGULATOR 
Tokio Ueno, Gamagori, Japan, assignor to Hidek Co., Ltd., 
Aichi, Japan 
Filed Nov. 14, 1991, Ser. No. 791,692 
Claims priority, application Japan, Nov. 16, 1990, 2-312006 
Int. Cl.5 A61B 17/32 
19 Claims 





1. A photocoagulator for guiding a semiconductor laser 
beam to an eye to be treated for a photocoagulation operation, 
comprising: 

a main layer unit comprising a first plurality of semiconduc- 

tor laser light sources producing output beams; 

an auxiliary laser unit separate from said main laser unit 

comprising at least one second semiconductor laser light 
source producing an output beam; 

an optical fiber detachably provided between said main laser 

unit and said auxiliary laser unit, said optical fiber guiding 
said output beams from said first plurality of semiconduc- 
tor laser light sources of said main laser unit to said auxil- 
iary laser unit; 

a combining optical means, disposed in said auxiliary laser 
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unit, for combining a) the output beams, guided by said 
optical fiber from said first plurality of semiconductor 
laser light sources, and b) the output beam from said at 
least one second semiconductor laser light source into a 
combination beam; and 

a beam guide optical means for guiding said combination 
beam combined by said combining optical means to said 
eye to be treated. 


5,300,063 
OPHTHALMIC LASER APPARATUS 

Yasuo Tano, Kobe; Masanori Enomoto, Nishio, and Yasuo Ota, 

Gamagori, all of Japan, assignors to Nidek Co., Ltd., 

Gamagori, Japan 

Filed May 7, 1992, Ser. No. 879,386 
Claims priority, application Japan, May 11, 1991, 3-135548 
Int. Cl.5 A61B 1/7/32 


US. Cl. 606—4 9 Claims 
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1. An ophthalmic laser apparatus for generating and direct- 
ing a laser beam for performing ocular procedures, said appa- 
ratus comprising: 

laser oscillator means for creating laser light; 

connecting means coupled to said laser oscillator means for 

transmitting said laser light from the apparatus; 

light cable means having a light cable receptacle connector 

at one end thereof, said light cable receptacle connector 
for connecting to said connecting means, and transmitting 
said laser light therethrough; and 

probe means coupled to a distal end of the light cable means 

for manipulating the laser light, 

wherein said connecting means comprises an optical mem- 

ber for controlling an exit divergence angle of said laser 
beam. 


5,300,064 
Patent Not Issued For This Number 


5,300,065 
METHOD AND APPARATUS FOR SIMULTANEOUSLY 
HOLDING AND SEALING TISSUE 
Dallas W. Anderson, The Woodlands, Tex., assignor to Proclo- 
sure Inc., Winter Park, Fla. 
Filed Nov. 6, 1992, Ser. No. 972,531 
Int. Cl.5 A61N 5/06 
U.S. Cl. 606—13 15 Claims 

1. An apparatus for sealing approximated edges of tissue 

comprising: 

a first elongated member pivotally engaging a second elon- 
gated member to form a clamp that opens and closes, said 
members having an edge with a surface adapted to grasp 
tissue and pull the edges of the tissue into tight approxima- 
tion to form a seam when said clamp closes; 

an energy source for providing energy which is capable of 
heating the tissue to form an adhesive proteinaceous sub- 
stance; and 

a layer of material supported by at least one of said members 
and transmissive to energy that heats tissue. 

means for directing energy from said source through said 
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layer of material at said tissue seam when said edges are 
pulled into tight approximation; and 
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said layer of material having a thickness that maintains a 
predetermined distance between said directing means and 
said tissue seam when energy from said source is directed 
at the tissue. 


5,300,066 
CONTACT LASER DELIVERY SYSTEM 
Nubar Manoukian, Cupertino; James L. Hobart, Los Altos 
Hills, and Kenneth Witte, San Jose, all of Calif., assignors to 
Coherent, Inc., Palo Alto, Calif. 

Continuation of Ser. No. 584,287, Sep. 18, 1990, abandoned, 
which is a continuation-in-part of Ser. No. 577,866, Sep. 4, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 477,256, 
Feb. 7, 1990, abandoned. This application Jun, 23, 1992, Ser. No. 

905,125 
Int. Cl.5 A61N 5/06 


US. Cl. 606—15 6 Claims 
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REGION B 

1. A fiber optic probe comprising: 

an optical fiber having a delivery end, said optical fiber 
having an outer coating of a buffer material to facilitate 
bending, with a region of said fiber extending from said 
delivery end being uncoated with said buffer material; 
tubular member surrounding and supporting said fiber 
while leaving said delivery end exposed, with the outer 
surface of the tubular member defining the outer surface 
of the probe and with the inner diameter of the tubular 
member being reduced in a portion of the area surround- 
ing the uncoated region of said fiber to provide added 
support for the fiber and minimize the exposure of the 
fiber to debris and vapor; and 

an adhesive completely filling the area between said fiber 
and the reduced diameter region of said tubular member, 
said adhesive for prohibiting the flexing of the probe and 
reducing damage to the fiber from debris and vapor. 


REGION A 
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5,300,067 
LASER TREATMENT DEVICE 

Sadahiro Nakajima; Naoshi Endoh, both of Tokyo; Kenzo 

Kataoka, Kyoto; Masaki Odaka, Kyoto, and Yoshihide 

Okagami, Kyoto, all of Japan, assignors to Hoya Corporation, 

Tokyo, Japan 

Filed Aug. 21, 1992, Ser. No. 933,083 

Ciaims priority, application Japan, Aug. 23, 1991, 3-211837; 

Nov. 27, 1991, 3-339761 
Int. Cl.5 A61B 17/36 


USS. Cl. 606—16 11 Claims 
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1. A laser treatment device, comprising: 

a laser light source; 

a laser-light transmitting optical fiber coupled to the laser 
light source; and 

a probe coupled to the laser-light transmitting optical fiber 
wherein the probe comprises a laser-light guiding optical 
fiber separated from the laser-light transmitting optical 
fiber, said probe comprising a cooling chamber for cool- 
ing optical fibers, a refrigerant supply path for supplying a 
refrigerant to the cooling chamber, and a refrigerant dis- 
charge path for discharging a refrigerant from the cooling 
chamber, said cooling chamber, refrigerant supply path 
and refrigerant discharge path disposed in the vicinity of 
an output end of the laser-light transmitting optical fiber 
and an input end of the laser-light guiding optical fiber, 
the transmitted laser light being output from said laser- 
light transmitting optical fiber and input to the laser-light 
guiding optical fiber, the output end of the laser-light 
guiding optical fiber, the output end of the laser-light 
transmitting optical fiber and the input end of the probe 
being cooled by the refrigerant supplied to the cooling 
chamber through the refrigerant supply path, wherein the 
input end of the laser-light guiding optical fiber is pro- 
truded from an inner surface of the cooling chamber, and 
wherein the outer diameter of the input end of the probe 
is set equal to or less than that of the output end of the 
laser-light transmitting optical fiber. 


5,300,068 
ELECTROSURGICAL APPARATUS 
George C. Rosar, Brooklyn Park; Ken W. Bachofer, Brooklyn 
Center; James L. Pokorney, Shoreview, and James E. Graf, 
New Brighton, all of Minn., assignors to St. Jude Medical, 
Inc., St. Paul, Minn. 
Filed Apr. 21, 1992, Ser. No. 871,742 
Int. Cl.5 A61B 17/36 
U.S. Cl. 606—34 22 Claims 
1. An electrosurgical apparatus for cutting tissue and for 
ablating occlusions comprising: 
means for selectively generating a train of relatively high 
energy pulses and a train of relatively low energy pulses of 
electrical energy for application to a wire having an at- 
tached electrode, the means for selectively generating 
having a variable output impedance, a load impedance of 
the means for selectively generating comprising an impe- 
dance of the wire having an attached electrode; 
means for sensing the load impedance relative to the output 
impedance in response to the train of low energy pulses 
applied to the wire and for adjusting the output impedance 
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to match the load impedance in response to the sensed 

load impedance relative to the output impedance; and 
means for controlling the means for selectively generating 

and the means for sensing and for adjusting to generate the 











train of low energy pulses and to match the output impe- 
dance to the load impedance and for subsequently gener- 
ating the train of high energy pulses for producing an arc 
at the electrode to ablate an occlusion. 


5,300,069 
ELECTROSURGICAL APPARATUS FOR 

LAPAROSCOPIC PROCEDURES AND METHOD OF USE 
Daniel Hunsberger, 728 Ridge Rd.; Lloyd Detwiler, 37 Daniels 

Rd., both of Sellersville, Pa. 18960, and Robert Pflug, 40 N. 

5th St., Souderton, Pa. 18964 

Filed Aug. 12, 1992, Ser. No. 929,642 
Int. Cl.5 A61B 17/36 


US. Cl. 606—37 23 Claims 


1. Apparatus for performing a medical procedure through a 
small percutaneous incision or puncture in the body of a pa- 
tient comprising an elongated outer tube, an elongated inner 
tube, an electrode, vacuum means, and irrigation means, each 
of said tubes being formed of an electrically insulating material 
and having a distal end arranged to be inserted through a small 
opening within the body of the patient to a desired situs 
therein, said inner tube having a first lumen therein, said first 
lumen having a first port communicating with the interior of 
the body of said patient adjacent said situs when said distal end 
of said inner tube is at said desired situs, said inner tube being 
located within said outer tube to form a second lumen therebe- 
tween, said second lumen having a second port communicating 
with the interior of the body of said patient being adjacent said 
situs when said distal end of said outer tube is at said desired 
situs, one said lumens being coupled to said vacuum means, and 
the other of said lumens being coupled to said irrigation means, 
said electrode being mounted adjacent said distal end of said 
inner tube and having an electrical conductor connected 
thereto and extending through said inner tube for connection 
to one pole of electrosurgical generation means. 


OFFICIAL GAZETTE 


APRIL 5, 1994 


5,300,070 
ELECTROSURGICAL TROCAR ASSEMBLY WITH 
BI-POLAR ELECTRODE 

John S. Gentelia, Madison; Frank R. Williams, Frankfort; Wil- 

liam C, Wheatley, Utica; Ernesto G. Sevilla, Herkimer; Sha- 

ryn E. Longo, Frankfort, and Deborah E. Forbey, Smyrna, all 

of N.Y., assignors to Conmed Corporation, Utica, N.Y. 
Continuation-in-part of Ser. No. 853,149, Mar. 17, 1992. This 

application Jun. 19, 1992, Ser. No. 901,024 
Int. Cl.5 A61B 17/36 


U.S. Cl. 606—45 8 Claims 


1. An electrosurgical system comprising a radio frequency 
power source, an electrosurgical trocar device connected to 
said power source and including a cutting element having a 
cutting tip and a cut-off circuit for sensing the load impedance 
at the cutting tip of said trocar device and for interrupting the 
connection between the trocar device and the power source 
responsive to a change in said load impedance, said cutting 
element being connected to said power source through a cur- 
rent carrying conductor of a scale presenting a leakage impe- 
dance at the operating frequencies of said power source and 
said system further including means for counteracting the 
effect of the leakage impedance presented by the cable so that 
the load impedance sensed by said cut-off circuit is substan- 
tially free of the effect of said leakage impedance. 


5,300,071 
PELVIC STABILIZER 
Bruce D. Browner, West Hartford, Conn., and Richard H. Cle- 
wett, Los Angeles, Calif., assignors to Ace Medical Company, 
Los Angeles, Calif. 
Filed Nov. 17, 1992, Ser. No. 977,490 
Int. Cl. A61F 5/04 


USS. Cl. 606—57 10 Claims 


1. A pelvic stabilizer for compressing and stabilizing frac- 
tures of a human pelvic bone, the stabilizer comprising: 

a first arm having a first end and a second end; 

a second arm having a first end and a second end; 

adjustable locking means attaching the first end of the first 
arm to the first end of the second arm and permitting 
relative rotational movement of the first and second arms, 
the adjustable locking means including a first ratchet face 
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supported at the first end of the first arm, a second ratchet 
face supported at the first end of the second arm and bias 
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5,300,073 
SACRAL IMPLANT SYSTEM 


means for biasing the first and second ratchet faces to- R. Charles Ray, Tacoma, Wash., and Richard B. Ashman, Dal- 
gether when in a first position and allowing the first and _!as, Tex., assignors to Salut, Ltd., Tacoma, Wash. 
second ratchet faces to be spaced from each other when in Continuation-in-part of Ser. No. 593,196, Oct. 5, 1990, Pat. No. 
a second position, the first and second ratchet faces being _ 5+127,912. This application Jan. 28, 1992, Ser. No. 826,839 
so disposed and arranged to each other to permit relative The portion of the term of this patent subsequent to Jul. 7, 2009, 
rotational movement of the first and second arms in a first has a disclaimed. 
direction while substantially preventing relative rotational ear een ore 
movement of the first and second arms in an opposite 
direction when the bias means is in the first position; and 
a first adjustable pin assembly mounted on the second end of 
the first arm and a second adjustable pin assembly 
mounted on the second end of the second arm, the first 
and second adjustable pin assemblies being operable to 
engage the pelvic bone so that relative rotational move- 
ment of the first and second arms permits compression of 
the pelvic bone fracture. 


US. Cl. 606—61 4 Claims 


5,300,072 
DEVICE FOR SECURING THE DISTAL END OF A 
SURGICAL PIN 
Michael Aghion, 44, rue de l’ Alma, F-92400 Courbevoie, France 
PCT No. PCT/FR91/00367, § 371 Date Nov. 4, 1992, § 102(e) 
Date Nov. 4, 1992, PCT Pub. No. WO91/16860, PCT Pub. 
Date Nov. 14, 1991 
PCT Filed May 3, 1991, Ser. No. 945,642 
Claims priority, application France, May 4, 1990, 90 05635 
Int. Cl.5 A61B 17/56 
US. Cl. 606—59 


4Claims 1. A sacral implant system comprising: 


first and second discrete sacral plates for mounting on oppo- 
site sides of said sacrum adjacent the lumbosacral junc- 
tion, each of said sacral plates having at least a pedicle and 
oblique mounting means for rigidly fixing each of said 
sacral plates independently to opposite lateral portions of 
said sacrum, 

first and second rods extending in a superior direction in a 
generally parallel relationship from respective ones of said 
sacral plates on opposite sides of the centerline of said 
lumbar spine, and means rigidly fixing said rods to said 
sacral plates, 

at least one connecting member rigidly interconnecting said 
rod superior to said sacral plates, and 

a superior offset fixation plate rigidly affixed to at least one 
of said rods, a pedicle screw fixed to and through the 
pedicle of a vertebra, and means rigidly affixing said pedi- 
cle screw to said offset fixation plate, 

each of said pedicle and oblique mounting means including a 
fixation screw having a lower threaded portion, a head 
and a cylindrical section adjacent said head, said sacral 
plate including cylindrical bores corresponding to each of 
said pedicle and oblique mounting means, each of said 
bores having a diameter slightly greater than a respective 
cylindrical section on a respective fixation screw enabling 
said screw to rotate and reciprocate in said bore while 
substantially eliminating angular movement of said rela- 
tive to said plate, said cylindrical bore of said pedicle 
mounting means having an axis that extends in a medial 
and anterior direction from said sacral plate, said cylindri- 
cal bore of said pedicle mounting means being located 
medially from the cylindrical bore of said oblique mount- 
ing means. 


1. In a universal distal securement element for surgical pins 
of all utilized diameters, comprising a protective sphere pro- 
vided with a bore for a pin and a clamping screw disposed in 
a tapped hole which opens into said bore; the improvement 
comprising a crescent-shaped elastically deformable insert 
disposed in the bore and against which the clamping screw 
bears, and means deflecting the deformable insert so that the 
insert has an internal cavity of progressively smaller cross 
section the deeper the screw is screwed into said tapped hole 
thereby to permit clamping by said insert within said sphere of 
surgical pins of various diameters. 
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5,300,074 
TWO-PART ANGLE PLATE 

Robert Frigg, Davos, Switzerland, assignor to Synthes (U.S.A.), 

Paoli, Pa. 

Filed Dec. 6, 1991, Ser. No. 803,437 

Claims priority, application Switzerland, Dec. 17, 1990, 

989/90 
The portion of the term of this patent subsequent to Dec. 18, 
2007, has been disclaimed. 
Int. Cl.5 A61B 17/56 


US. Cl. 128—67 


Jf 


13 Claims 


wf 


1. A device for setting broken bones in an area where a 
tubular bone terminates at a joint, comprising a helically 
twisted plate blade for implantation in a bone fragment near 
the joint, a separate side plate for attachment to the shaft of the 
tubular bone remote from the joint, and means for separably 
connecting the plate blade and the side plate. 


5,300,075 
COVER FOR ORTHOPEDIC SPLINTING RODS AND 
METHOD OF INSTALLATION 
Donn M. Gordon, 230 Craig Rd., Neshanic Station, N.J. 08853 
Filed Sep. 18, 1991, Ser. No. 762,314 
Int. Cl.5 A61B 17/00 


US. Cl. 606—72 22 Claims 


21. A cover for orthopedic splinting rods comprising: 

an inner cover comprising a sheet of metal; 

said sheet of metal formed into a cylindrical body having 
walls; 

the sheet having a top edge and a bottom edge and opposed 
extent edges; 

the sheet bent to position the opposed extent edges to closely 
abut along their entire length to form a slit along the 
length of the cylindrical body; 
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the bottom edge formed to define a circle in a plane perpen- 
dicular to the longitudinal axis of the cover; 

the sheet also having a top portion formed in a spherical 
segment enfolded down over the cylindrical body to form 
a rounded top surface; 

an outer cover having an internal cylindrical bore housing 
said inner cover, the external cover having a top surface 
and a bottom surface and having wall surfaces; 

said outer cover providing a resilient force against expansion 
of said cylindrical body; and 

said wall surfaces having a plurality of lobes thereon to 
provide a gripping means. 


5,300,076 
PERCUTANEOUS BONE SCREW FOR SUPPORTING A 
STEREOTAXY FRAME 
Bertrand Leriche, Paris, France, assignor to Societe de Fabrica- 
tion de Materiel Orthopedique-Sofamore, Paris, France 
Filed Oct. 9, 1992, Ser. No. 959,129 
Claims priority, application France, Oct. 11, 1991, 91 12571 
Int. Cl.5 AGIF 5/04 
US. Cl. 606—73 


1. A percutaneous bone screw (1) for supporting a stereo- 

taxy frame (10) on the cranium of a patient comprising: 

a threaded part (6) having a self-tapping zone which is con- 
stituted by at least one groove formed by a flat (8) bor- 
dered by sharp edges (8a) which terminates adjacent one 
end of said threaded part, and a non-threaded dog point 
(2) contiguous with said one end, said dog point (2) having 
a plane transverse surface (3) and a cylindrical lateral 
surface (4) connected to said plane surface by a rounded 
annular radius (5), said transverse surface having a diame- 
ter substantially equal to the diameter of said cylindrical 
lateral surface. 


5,300,077 
METHOD AND INSTRUMENTS FOR ACL 

RECONSTRUCTION 

Stephen M. Howell, Elk Grove, Calif., assignor to Arthrotek, 

Ontario, Calif. 
Continuation of Ser. No. 552,815, Jul. 16, 1990, abandoned. This 
application Feb. 23, 1993, Ser. No. 20,901 

Int. Cl.5 A61B 17/00 


US. Cl. 606—96 14 Claims 


11. A drilling system for accurately determining the site of 
the positioning for a tibial tunnel for use in replacing an ante- 
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rior cruciate ligament with a substitute graft member, said graft 
member being adapted to be securely positioned in the knee 
joint in tunnels in the femur and tibia, said system comprising: 

a) a first drill guide for positioning and placing a first pin 
member transversely in the femur, said drill guide having 
a first aimer member attached to said first bar member 
having a tip having a notched convexly curved and flat- 
tened upper surface shaped to nest with the cartilaginous 
roof surface of the femoral intercondylar notch; 

b) a second drill guide for positioning and placing a second 
pin member in the tibia, said second drill guide having a 
second elongated bar member and a second aimer member 
attached-to said second bar member having an elongated 
shaft and a curved tip shaped to contact said first pin 
member in said femoral intercondylar notch and having a 
notched convexly curved and flattened upper surface 
shaped to be positioned against the anterior aspect of the 
intercondylar notch and a concave lower surface adapted 
to receive and nest with said first pin member; and 

c) a positioning member for drilling holes, said positioning 
member sized and configured to be positioned either on 
said first bar member for using said first drill guide or on 
said second bar member for using said second drill guide; 

whereby when said positioning member is positioned on said 
first bar member, said first drill guide is used to position 
and place said first pin member transversely in said femur, 
and when said positioning member is positioned on said 
second bar member, said second drill guide is used to 
determine the site for the drilling of the tibial tunnel. 


5,300,078 
DEVICE AND METHOD FOR APPLYING 
LARGE-DIAMETER LIGATING LOOP 
Terry Buelna, Long Beach, Calif., assignor to Laparomed Corpo- 
ration, Irvine, Calif. 
Filed Oct. 9, 1992, Ser. No. 958,909 
Int. Cl.5 A61B 17/00 
US. Cl, 606—113 


5,300,079 
INJECTOR 


Herman Niezink, Wierden, and Jeroen J. M. Bolscher, Ootmar- 


sum, both of Netherlands, assignors to Texas Instruments 
Incorporated, Dallas, Tex. 


Continuation of Ser. No. 827,133, Jan. 28, 1992, abandoned. This 


application Jul. 12, 1993, Ser. No. 90,555 
Claims priority, application Netherlands, Jan. 30, 1991, 


9100160 


Int. Cl.5 A61M 36/12 
12 Claims 


1. An injector comprising: 

a body having a front end and a back end; 

a grip extending downward from said body; 

a needle which protrudes from said front end of said body 
and provides a vehicle for the transport of objects; 

a means for conveying and placing objects via the needle in 
a mass, located within said grip and body of said injector; 
and 

positioning means, protruding from the front end of said 
body, for fixing the position of the needle relative to said 
mass, said positioning means comprising; 

a retractable pin-shaped member, fitted substantially par- 
allel to the needle and having a connected end, con- 
nected to said front end of said body, and a free end 
characterized in that at the moment of insertion of the 
needle into the mass, the free end extends substantially 
beyond the end of the needle and retracts into the body 
of the injector upon inserting the needle further, and 
that a shank part of the pin-shaped member is adapted 
near the free end of said pin-shaped member to rest 
against the mass. 


5,300,080 


STEREOTACTIC INSTRUMENT GUIDED PLACEMENT 


1. Apparatus for applying and tightening a suture loop, said David Clayman, and Tai Q. Nguyen, both c/o University Medi- 


apparatus comprising: 
a hollow shaft having a proximal end and a distal end; 


a length of suture having a free end and a loop at another US. Cl. 606—130 


end, wherein the loop is held at the distal end of the shaft 
and the free end of the suture extends through the hollow 
shaft to the proximal end; 

a handle assembly attached to the proximal end of the shaft, 
said handle assembly including a slidably mounted actua- 
tor, and means within the handle assembly for coupling 
the actuator to the free end of the suture so that the free 
end is drawn proximally by the actuator at a faster rate 
than the actuator, whereby drawing proximally on the 
actuator will tighten the suture loop; and 

wherein the actuator is a puller and the coupling means 
includes a pulley system rotatably mounted in the handle 
assembly comprising a small pulley wheel and a large 


cal Ctr., 655 W. 8th St., Jacksonville, Fla. 32209 
Filed Nov. 1, 1991, Ser. No. 786,278 
Int. Cl.5 A61B 5/103 


1. A ventriculostomy procedure for a human patient, utiliz- 


pulley wheel, a connector line between the puller and the ing a catheter guide having opposed point members disposed 
smali pulley wheel, wherein the free end of the suture is on a common linear axis, comprising the steps of substantially 


connected to the large pulley wheel. 


sequentially: 
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(a) marking the proposed position of a burr hole on the 
patient’s skull; 

(b) deciding upon the location of a ventricle, desired to be 
drained, within the patient’s skull, to define an intraven- 
tricular target point; 

(c) effecting coordinate multiplanar tomographic imaging of 
the patient’s skull and brain; 

(d) utilizing data from step (c), calculating a coordinate line 
between said burr hole proposed position and said intra- 
ventricular target point; 

(c) utilizing the calculated coordinate line, determining a 
fixing point on the patient’s skull opposite the proposed 
osition of the burr hole, and marking that fixing point on 
the patient’s skull; 

(f) forming a burr hole in the patient’s skull at the marked 
proposed burr hole position; 

(g) placing the catheter guide into operative association with 
the patient’s skull so that the opposed point members 
engag< the burr hole and the fixing point; 

(h) passing a catheter into the burr hole, positively guided by 
the catheter guide, along the common linear axis of the 
opposed point members, until the catheter tip reaches the 
intraventricular target point; and 

(i) draining fluid from the area of the patient’s brain around 
the intraventricular target point. 


5,300,081 
SURGICAL CLIP APPLIER HAVING CLIP 
ADVANCEMENT CONTROL 

Wayne P. Young, Brewster, N.Y.; Dominick L. Mastri, Bridge- 

port, and Henry Bolanos, East Norwalk, both of Conn., as- 

signors to United States Surgical Corporation, Norwalk, 

Conn. 

Filed Oct. 9, 1992, Ser. No. 959,190 
Int. Cl.5 A61B 17/00 


U.S. Cl. 606—143 12 Claims 


1. An apparatus for applying surgical clips comprising: 

a) a handle portion; 

b) a body portion extending distally from said handle por- 
tion; 

c) jaw members positioned adjacent the distal end of the 
body portion and movable between an open position for 
receiving a clip and a closed position for forming the clip; 

d) camming means operable from the handle portion and 
cooperative with the jaw members for camming the jaw 
members closed to form the clip; 

e) storage means disposed within said body portion proxi- 
mate the jaw members for storing a plurality of clips in a 
position for individual advancement to the jaw members; 

f) clip advancement means for individually advancing clips 
from the storage means into the jaw members; and 

g) control means operatively associated with said handle 
portion for selecting between a first mode in which ad- 
vancement of a clip from said storage means to said jaw 
members is effectuated by manually releasing said clip 
advancement means from a preadvancement position and 
a second mode in which said clip advancement means is 
automatically released from said pre-advancement posi- 
tion.as said jaw members move from said closed position 
to said open position. 
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5,300,082 
ENDONEEDLE HOLDER SURGICAL INSTRUMENT 
Leslie A. Sharpe, Edina, Minn., and Francis C. Peterson, Pres- 
cott, Wis., assignors to Sharpe Endosurgical Corporation, 
Minneapolis, Minn. 
Filed Jan. 8, 1992, Ser. No. 818,072 
Int. Cl.5 A61B 17/00 


US. Cl. 606—147 8 Ciaims 


1. A surgical instrument for grasping an object comprising: 

a control handle having a fixed grip and having a movable 
grip; 

an elongate sheath having a lumen, connected to said fixed 
grip; 

a fixed jaw coupled to said sheath, said fixed jaw not extend- 
ing radially beyond said sheath; 

a movable jaw located within said sheath proximate said 
fixed jaw, said movable jaw not extending radially beyond 
said sheath; 

said movable jaw and said fixed jaw together defining a 
variable jaw space, said jaw space having a cross section 
which does not substantially exceed the cross section area 
of said lumen; 

clamping spring means coupled to said movable grip and 
coupled to said moveable jaw for transferring clamping 
force from said moveable grip to said object located 
within said variable jaw space; 

whereby motion of said movable grip reduces said variable 
jaw space and causes said object to abut said movable jaw 
and said fixed jaw and whereby the force imparted by said 
moveable grip is imparted to said object and wherein 
continued motion of said moveable grip deflects said 
clamping spring means which applies a clamping force to 
said object proportional to the size of said object in said 
jaw space, and said clamping force increases with deflec- 
tion of said clamping spring means; 

lock means for preventing motion of said movable grip when 
said lock means is in a first locked position and for permit- 
ting motion of said movable grip when said lock means is 
in a second unlocked position. 


5,300,083 
COMBINED LIGHTER AND CUTTING DEVICE 

Li-Jan Lin, No. 146, Wen-Hua Rd., Hou-Li Hsiang, Taichung 
Hsien, and Hsien-Yao Chiu, No. 406, Yung-Ho Rd., Chung- 

Ho City, Taipei Hsien, both of Taiwan 

Filed May 24, 1993, Ser. No. 64,977 

Int. Cl.5 A61D 1/04 
US. Cl. 606—165 3 Claims 

1. A combined lighter and cutting device, comprising: 

a fixed handle having a pair of arms extending downwardly 
and frontwardly from one end thereof, said arms confin- 
ing a space therebetween; 

a cutting seat mounted between distal ends of said arms of 
said fixed handle; 

a movable handle having an elongated hollow member with 
one end connected pivotally to said one end of said fixed 
handle, said movable handle further having a horizontal 
support plate extending forwardly from said one end of 
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said hollow member to said space between said two arms 
of said fixed handle above said cutting seat and having a 
hole formed therein, said movable handle being moved 
toward said fixed handle so as to move said support plate 
toward said cutting seat; 

a spring unit disposed between said fixed and movable han- 
dles so as to bias said movable handle away from said fixed 
handle; 

a lighter device including a gas cylinder received in said 
hollow member and operable so as to release gas from an 


outlet thereof, a tubular ignition rod communicated with 
said outlet of said gas cylinder and having a perforated 
end extending adjacent to said hole in said support plate 
under said support plate, and an ignition device including 
an ignition electrode secured on said support plate and 
extending along said hole, and a push-button operable so 
as to generate a spark at said ignition electrode to ignite 
said gas released by said gas cylinder; and 

a blade unit connected to said perforated end of said ignition 
rod under said support plate. 


5,300,084 
PNEUMOPERITONEUM NEEDLE 
David S. Johnson, Stamford, Conn., assignor to United States 
Surgical Corporation, Norwalk, Conn. 
Filed Nov. 23, 1992, Ser. No. 980,502 
Int. Cl.5 A61B 17/34 


— 
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1. A needle for introduction of gaseous media into a body 
cavity, which comprises: 

elongated means defining passageway means to direct gase- 
ous media to the body cavity; 

holding means attached to a proximal end portion of said 
elongated means; and 

filter means associated with at least one of said holding 
means and elongated means for filtering the gaseous media 
prior to introduction into said passageway means. 
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5,300,085 
ANGIOPLASTY APPARATUS FACILITATING RAPID 
EXCHANGES AND METHOD 
Paul G. Yock, Menlo Park, Calif., assignor to Advanced Cardio- 
vascular Systems, Inc., Santa Clara, Calif. 
Continuation of Ser. No. 774,479, Oct. 10, 1991, abandoned, 
which is a continuation of Ser. No. 548,200, Jul. 5, 1990, Pat. 
No. 5,061,273, which is a continuation of Ser. No. 361,676, Jun. 
1, 1989, abandoned, which is a continuation of Ser. No. 117,357, 
Oct. 27, 1987, abandoned, which is a continuation of Ser. No. 
852,197, Apr. 15, 1986, abandoned. This application Jan. 27, 
1993, Ser. No. 10,458 
Int. Cl.5 A61M 29/00 
US. Cl. 606—191 


2. An elongated catheter which has proximal and distal ends 
and which is provided with means to perfuse blood distally 
through a distal portion of the catheter across an occlusion in 
a patient’s coronary artery to minimize ischemic conditions 
distal to the catheter, the catheter including: 

a guidewire receiving lumen which extends from a first port 
in the distal end of the catheter located distal to the means 
to perfuse blood to a second port in the catheter spaced 
proximally a relatively short distance from the distal end 
of the catheter and the means to perfuse blood and spaced 
distally a relatively long distance from the proximal end of 
the catheter shaft which allows the catheter to be rapidly 
mounted onto a guidewire disposed within a patient with 
a distal portion of the guidewire within the patient’s coro- 
nary artery and to be slidably advanced over the guide- 
wire to a desired location within the patient’s coronary 
artery to facilitate the perfusion of blood through the 
distal portion of the catheter across the occlusion. 


5,300,086 
DEVICE WITH A LOCATING MEMBER FOR 
REMOVABLY IMPLANTING A BLOOD FILTER IN A 
VEIN OF THE HUMAN BODY 
Pierre Gory, 02, Boulevard Clemenceau, and Gilles Bovyn, 03, 
rue Monseigneur Morelle, both of, 22000 Saint-Brieuc, 
France 
Continuation-in-part of Ser. No. 731,536, Jul. 17, 1991, 
abandoned. This application Dec. 2, 1992, Ser. No. 985,178 
Int. Cl.5 A61M 29/00 


US. Cl. 606—200 5 Claims 
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1. Apparatus to be removably implanted in a human body for 
filtering blood, which comprises; 
a filter adapted for filtering blood in a blood vessel; 
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a divisible catheter adapted for implanting in said human 
body; 

said catheter having a proximal and a distal end; 

said filter being permanently fixed to said distal end of said 
catheter; 

a locating member adapted to be disposed subcutaneously 
for localizing said catheter through a skin surface of said 
human body after said catheter is implanted; 

said locating member being fixed to said proximal end of said 
catheter; 

said locating member comprising a sleeve enclosing an inter- 
nal closing means; 

said internal closing means being disposed at said proximal 
end of said catheter for closing thereof; 

said sleeve having a central opening therethrough; and said 
internal closing means comprising a plug engaged within 
said proximal end of said catheter through said central 
opening. 


5,300,087 
MULTIPLE PURPOSE FORCEPS 
Dennis J. Knoepfler, 1283 Whitaker La., Amelia, Ohio 45102 
Continuation-in-part of Ser. No. 673,659, Mar. 22, 1991, Pat. 
No. 5,217,460. This application Jan. 26, 1993, Ser. No. 9,541 
The portion of the term of this patent subsequent to Jun. 8, 2010, 
has been disclaimed. 
Int. Cl.5 A61B 17/00 


1. A surgical device comprising a jaw pair attached to means 
for actuating said jaw pair, said jaw pair comprising a first 
fixed jaw element and a second movable jaw element, said 
second movable jaw element being pivotally connected to said 
first fixed jaw element, one of said jaw elements having an 
irrigation and suction catheter passing partially therethrough, 
said one of said jaw elements further including at least two 
serrated teeth with a void therebetween communicating with a 
cavity beneath said teeth and within said one of said jaw ele- 
ments, wherein said catheter is operable to irrigate and suction 
through said cavity and between said teeth, said one of said jaw 
elemenis further including a passage which hits said one of said 
jaw elements at a forward tip thereof and which communicates 
with said cavity, wherein said catheter is operable to irrigate 
and suction through said cavity and said passage. 


5,300,088 
Patent Not Issued For This Number 


5,300,089 
INFANT PACIFIER CONSTRUCTION 
Susan J. Sassin, 21601 Poinciana, Southfield, Mich. 48034 
Filed Mar. 15, 1993, Ser. No. 31,708 
Int. Cl.5 A61M 31/00; A613 7/00 
USS. Cl. 606—236 
1. An infant pacifier construction, comprising, 
a resilient base disc, having a front wall spaced from, parallel 
to, and coextensive with a rear wall, and 
a base plug directed through the base disc, with the base 
plug projecting beyond the front wall, and 


4 Claims 
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a nipple head fixedly mounted to the base plug, with the 
head arranged in a spaced relationship relative to the base 
disc, wherein the base disc, the base plug, and the nipple 
head are coaxially aligned along a central axis, and 

the base plug including an annular groove between the 
nipple head and the front wall, and 

the nipple head includes an annular base, and a nipple head 
tip, wherein the nipple head is undulating from the annular 
base to the nipple head tip, and wherein a first inwardly 
tapered head portion extends from the annular base 
towards the central axis, and a second outwardly tapered 
head portion extending from the first inwardly tapered 
head portion exteriorly of the central axis, and a third 
inwardly tapered head portion extends from the second 


outwardly tapered head portion towards the central axis 
and the nipple head tip, and 

a fluid cavity positioned within the nipple head between the 
base plug and the nipple head tip, with a fluid contained 
within the fluid cavity, and 

the base plug includes a base plug internally threaded bore, 
and an externally threaded access plug threadedly re- 
ceived within the base plug internally threaded bore, and 
a slot directed into the access plug, with a vent conduit 


directed from the slot through the access plug. 


5,300,090 
EXERCISE MACHINE 

Heinrich L. Primic, Port Elizabeth, South Africa, assignor to 

Challenge Machinery (Proprietary) Ltd., Cape Province, 

South Africa 

Filed Sep. 3, 1992, Ser. No. 940,311 
Int. Cl.5 A61F 5/00 

US. Cl. 601—26 


1. A multiple movement powered exercising machine com- 
prising: a frame, an electric drive motor mounted on the frame, 
a drive shaft mounted for rotation on the frame and adapted to 
be rotationally driven by the motor, a plurality of drive pulleys 
mounted on the drive shaft each of which is capable of either 
being rotationally driven by the shaft during shaft rotation or 
having the shaft rotate relative thereto, and selector means for 
interconnecting the shaft and a selected drive pulley to cause 
the selected drive pulley to rotate with the shaft, said drive 
pulleys each being connected by a respective drive belt to a 
respective slave pulley coupled to an exercise component on 
the machine, the selector means being automatically operable 
in order to select each of said plurality of drive pulleys in a 
predetermined sequence, the selector means further including 
a micro-processor, a selector motor operable by said micro- 
processor, and a selector key movable by said selector motor 
and selectively engageable with each of said drive pulleys to 
cause the drive motor to connect to any one of said slave 
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pulleys through said drive shaft, the drive shaft comprising a 
hollow tubular wall defining a central passage within which 
the selector key is axially movable, said wall having one or 
more openings therethrough through which the selector key 
projects to engage a respective one of said drive pulleys, said 
selector key being movable within said central passage by a 
laterally flexible member connected to and driven by said 
selector motor, said selector key being rotatable with said 
drive shaft relative to said laterally flexible member. 


5,300,091 
Patent Not Issued For This Number 


5,300,092 
REST/ACTIVITY PHASE-RESPONSIVE RATE 
CONTROLLED CARDIAC PACER 
Max Schaldach, Erlangen, Fed. Rep. of Germany, assignor to 
Biotronik Mess-und Therapiegerate GmbH & Co., Ingenieur- 
biiro Berlin, Berlin, Fed. Rep. of Germany 
PCT No. PCT/DE90/00929, § 371 Date May 29, 1992, § 102(e) 
Date May 29, 1992, PCT Pub. No. WO91/08020, PCT Pub. 
Date Jun. 13, 1991 
Continuation of Ser. No. 859,448, May 29, 1992, abandoned. 
This PCT application Nov. 29, 1990, Ser. No. 31,920 
Claims priority, application Fed. Rep. of Germany, Nov. 29, 
1989, 3939899 
Int. Cl.5 A61N 1/00 


US. Cl. 607—18 18 Claims 


1. A rate controlled cardiac pacemaker comprising: 
stimulating means for stimulating the heart of a patient at a 


stimulation rate; 

a stress sensor for sensing actual physical stress of the pa- 
tient; 

logic control means coupled with the stimulating means and 
the stress sensor, for adapting the stimulation rate to the 
actual physical stress of the patient; 

determining means coupled with the logic control means, for 
determining the activity of the patient, said determining 


means including an activity sensor for sensing the activity 
state of the patient, said activity sensor having an output, 
and a rate control circuit having an input connected with 
the output of the activity sensor; and 

timer means coupled with the determining means, for gener- 
ating a timer output signal based on a 24-hour rhythm 
indicating a rest phase or an activity phase, synchronized 
by said activity sensor in a 24-hour rhythm with patient 
activity and rest phases that occur in continuous alterna- 
tion, said activity sensor, in the case of the absence of 
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activity or low activity of the patient over a long period of 
time, or in the case of activity which exceeds a predeter- 
mined level, respectively, emitting an output signal to an 
input of said timer means for synchronizing the timer 
means, said timer means generating the timer output signal 
based on the 24-hour rhythm indicating a rest phase or an 
activity phase, respectively, independently of the signal 
from said activity sensor, with a change between an activ- 
ity and a rest phase, on the average, following a change of 
the output signals of the activity sensor picked up during 
a preceding time period. 


5,300,093 
APPARATUS AND METHOD FOR MEASURING, 
FORMATTING AND TRANSMITTING COMBINED 
INTRACARDIAC IMPEDANCE DATA AND 
ELECTROGRAMS 
Ken Koestner, Englewood; Bruce M. Steinhaus, Parker, and 
Randy T. Wells, Littleton, all of Colo., assignors to Telectron- 
ics Pacing Systems, Inc., Englewood, Colo. 
Filed Sep. 14, 1992, Ser. No. 944,466 
Int. Cl.5 A61N 1/37 
U.S. Cl. 607—32 


1. A cardiac apparatus, comprising: 

means for measuring impedance within a patient’s body; 

means for deriving at least one time-varying physiological 
parameter a function of the measured impedance; 

means for selecting samples of said at least one time-varying 
physiological parameter; 
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means for formatting the selected samples into a time se- 5,300,095 
quence of digital samples representing the amplitude of ELECTRO-MECHANICAL APPARATUS FOR TREATING 
said at least one time-varying physiological parameter; PAIN 
an external monitoring device; Angel Z. Salazar, 151-161 Avda. Hospital Militar, E-08034 
means for transmitting said formatted samples to said exter- Barcelona, Spain 
nal monitoring device; Filed Jul. 27, 1992, Ser. No. 919,933 
means for measuring cardiac electrical signals within the  “!#ims priority, a Spain, Aug. 8, 1991, P 9101924 
patient's body; Int. Cl.5 A61N 1/02 


means for selecting samples of said cardiac electrical signals; US. C. Get 50 Coins 
means for formatting the selected electrical signals into a 
time sequence of digital samples representing the ampli- 
tude of said cardiac electrical signals; and 
means for combining said at least one physiological parame- 
ter time sequence with said cardiac electrical signal time 
sequences into a combined sequence of digital samples, 
wherein said transmitting means transmits said combined 
sequence of digital samples to said external monitoring 
device, including: 
means for encoding said at least one physiological parame- 
ter time sequence into a serial data stream of signal bits, 
means for encoding said cardiac electrical signal time 
sequence into a time sequence of multiple-bit digital 
samples wherein the value of each multiple-bit sample —_ 4. An electro-mechanical apparatus for the treatment of an 
corresponds to an instantaneous amplitude of the car- area of pain comprising: 
diac electrical signal, and a metal active electrode having a first end and second end, 
means for truncating the multiple-bit digital samples by said first end of said electrode being electrically insulated 
one bit for each of said at least one physiological param- and being structured and arranged to be applied to an area 
eter sequence and replacing each truncated bit with the of pain, said second end of said electrode being threaded, 
single bit of said at least one time varying physiological § a mechanical device having a housing arranged to form a 
parameter serial data stream of single bits. grip, said grip allowing manual manipulation of said elec- 
trode on the area of pain, 
an electrode holder stem arranged in said housing and hav- 
ing a first and second end, said first end of said stem con- 
tacting said second end of said electrode, 
a cam arranged in said housing and being contacted by said 
second end of said stem, 
SERVO Se OL spring means arranged to maintain the contact between said 


cam and said second end of said stem, 
= - = agg ee - _ — drive means arranged in said housing of said mechanical 
bey + nn ws shite saat = device for driving said cam and thus said electrode, 
isi A electronic circuit means having an electronic circuit housing 
= ee — sa we aoe: oo a This and including a control potentiometer and connecting 
Int. CLS AGIN 1/08 leads for connecting said electronic circuit means to said 


b drive means, said electronic circuit means being coupled 
US. C O7-002 4 Clans to said drive means to drive said electrode at a desired 
percussion rate of axial reciprocation, said control potenti- 
ometer having adjusting means coupled to said electronic 
circuit housing for adjusting the percussion rate of axial 
reciprocation of said electrode, and 
high frequency circuit having a high frequency circuit 
housing and including a connector and a cable for con- 
necting said high frequency circuit to said electronic 
circuit means, said high frequency circuit transmitting 
capacitively formed current of high frequency to said 
electrode via said electronic circuit means to provide 
percussion to the area of pain. 


5,300,096 
ELECTROMYOGRAPHIC TREATMENT DEVICE 
ae H. Eugene Hall, 10029 NE. 27th St., Bellevue, Wash. 98004; 
1. An apparatus comprising: ? i ? 
; William A. Munday, 6503 57th Ave. NE., Seattle, Wash. 
“ ul: fe ’ 7 ‘7 

* a a mea ee of stimulation 98115, R. Wayne Fields, 6490 Chessington La., Gladstone, 
P ees Oreg. 97027, and James E. Tillman, 1462 38th Ave., Seattle, 


b. an electrode for electrically coupling said sequence of Wash. 98122 


stimulation pulses from said pulse generator to a muscle to Filed Jun. 3, 1992, Ser. No. 892,942 
, 3 ie Wy ? ° ° 
be stimulated; tot , : Int. Cl.5 AGIN 1/18 
c. a pressure sensor means for monitoring tension of said [.s, C], 607—48 16 Claims 
muscle in response to said sequence of stimulation pulses; 4. An electromyographic treatment system having a treat- 


and ment device and including and operated by a computer having 
d. means coupled to said pulse generator and said pressure an interactive graphic display, the treatment device compris- 

sensor for adjusting said pulse frequency of said generator ing: 

in response to said monitoring by said pressure sensor. a reference electrode and a pair of active electrodes for 
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sensing electromyographic signals from a patient and for 
delivering an electrical stimulation signal to the patient; 

an electromyographic sensing circuit connected to the elec- 
trodes, having input signal conditioning means for con- 
verting the sensed signals to digital electromyographic 
words representative of the sensed signals and having an 
automatic nulling means for establishing a null signal level 
representative of a background electromyographic signal 
generated by the patient at rest; 

an electrical stimulation circuit connected to the active 
electrodes, having output signal conditioning means for 
converting a series of digital stimulation words into a 
plurality of complex, bipolar voltage pulses forming a 
series of preselected therapeutic pulse trains defining a 
stimulation signal; 


electronic interconnecting means for interconnecting the 
sensing and stimulation circuits and for interconnecting 
the sensing and stimulation circuits with the computer; 
and 

software means for use in conjunction with the personal 
computer for accepting the electromyographic words and 
generating a normalized image of the sensed signals for 
display on the interactive graphical display, enabling a 
therapist to view the sensed signals, enter a plurality of 
therapeutic parameters into the display, view a graphic 
representation of a resulting therapeutic pulse train, and 
for sending digital stimulation words representative of the 
therapeutic parameters to the stimulation circuit. 


5,300,097 
FIBER OPTIC PSORIASIS TREATMENT DEVICE 
Ethan A. Lerner, 20 St. Paul St., Brookline, Mass. 02146; R. 
Rox Anderson, 7 Campbell Park, Somerville, Mass. 02144, 
and Michael R. Lerner, 27 Jayne La., Hamden, Conn. 06514 
Continuation of Ser. No. 654,829, Feb. 13, 1991, abandoned. 
This application Sep. 18, 1992, Ser. No. 947,893 
Int. Cl.5 A61M 5/06 


U.S. Cl. 607—93 11 Claims 


1. A kit for the treatment of psoriasis comprising: 
A. a therapeutic device including: 
an optical source including means for generating ultravio- 
let (UV) radiation; and 
a light delivery apparatus including a body member and a 
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plurality of optical fibers extending therefrom, each of 
said fibers including: 

a proximal tip affixed to said body member; 

a distal tip at the end of said fiber opposite said proximal 
tip, wherein the butt end of substantially all of suid distal 
tips are characterized by a radius of curvature in the 
range of 0.25 to 2.0 mm; 

means for coupling said generated radiation from said 
proximal tips of said optical fibers through said fibers, 
and to said distal tips, said coupling means including a 
flexible central core disposed within a flexible outer 
cladding, said central core having a diameter in the 
range of 0.1 mm to 1.0 mm, and said cladding having a 
refraction less than the index of refraction of said core, 
and 

B. a lubricant having an index of refraction intermediate of 
the index of refraction of said core and a predetermined 
reference value wherein said lubricant has an index of 
refraction intermediate of the index of refraction of said 

core and a reference value of about 1.55. 


5,300,098 
PATIENT WARMER HEATER BLOWER CONTROL 
Thomas H. Philipot, Jackson, Mich., assignor to Progressive 
Dynamics, Inc., Marshall, Mich. 
Filed May 14, 1992, Ser. No. 883,942 
Int. Cl.5 A61F 7/00; HO5B 1/02 


1. A hypothermic therapy control system for supplying 
heated pressurized air to a patient associated distributor com- 
prising, in combination, a housing having a control panel, a fan 
within said housing having an air inlet and an air outlet, a 
plenum within said housing in communication with said fan 
outlet, an air inlet defined in said housing in communication 
with said fan inlet, an electric heater element within said ple- 
num, a heated air outlet in communication with said plenum 
receiving heated air therefrom, an electronic control circuit 
within said housing operatively connected to said heater ele- 
ment adapted to selectively energize and de-energize said 
element, an adjustable rotary temperature control switch 
mounted on said housing control panel included in said control 
circuit adapted to preselect the air temperature within said 
plenum by rotation thereof to predetermined settings, and a 
plenum air temperature indicator comprising a plurality of 
light emitting diodes arranged in a linear pattern defining a 
light bar indicator mounted upon said control panel indicating 
the temperature of the air within said plenum and a plurality of 
reference indicia lines extending between said control switch 
and subsets of light emitting diodes along said light bar indica- 
tor to define temperature ranges which facilitate visual com- 
parison between the temperature selected by said switch and 
the actual air temperature within said plenum. 
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5,300,099 
GAMMA MATCHED, HELICAL DIPOLE MICROWAVE 
ANTENNA 
Eric N. Rudie, Plymouth, Minn., assignor to Urologix, Inc., 
Minneapolis, Minn. 
Filed Mar. 6, 1992, Ser. No. 847,915 
Int. Cl.5 A61B 17/39 
US. Cl. 607—101 


1. A device for interstitial microwave thermal therapy, the 

device comprising: 

a catheter; 

a coaxial cable carried by the catheter having a first end, a 
second end, an outer insulator, an outer conductor, an 
inner insulator and an inner conductor; 

an antenna having a first helically wound section, a second 
helically wound section of equal length to the first section 
and a point intermediate to the first and second sections, 
the intermediate point electrically connected to the outer 
conductor,; and 

impedance matching means connected to the inner conduc- 
tor and to the second helically wound section for match- 
ing impedances of the antenna and the coaxial cable. 


5,300,100 
BODY WARMER 
Randall S. Hickle, and Patrick J. Griffin, boh of Lubbock, Tex., 
assignors to Advanced Warming Systems, Inc., Lubbock, Tex. 
Filed Aug. 22, 1990, Ser. No. 570,908 
Int. Cl.5 A61F 7/00 
22 Claims 





1. A body warmer comprising: 
a. a top panel having 
i. ends, and the distance across the ends being the width of 
the panel, and 
ii. sides, and the distance along the sides being the length 
of the panel, 
b. a bottom panel having the same size and shape as the top 
panel, 


OFFICIAL GAZETTE 


APRIL 5, 1994 


c. said panels each being a thin sheet of lightweight, permea- 
ble, and pliant material, 

d. said top panel face-to-face with and contacting the bottom 
panel, 

e. said panels joined together to form a plurality of tubular 
branches connected to a tubular trunk by a manifold, 

ee. the manifold providing fluid communication between the 
trunk and the tubular branches. 

f. all the branches closed at one end of the panels, 

g. said trunk being open at the end of the panels opposite the 
end where the trunks are closed, 

hh. each tubular branch separated by a separation from 
adjacent tubular branches. 

jj. adjacent branches remain proximate to each other at the 
ends of said branches joined to the manifold, and 

kk. the separation between the tubular branches extends 
from the closed ends of said branches toward the manifold 
so that said branches may be oriented farther apart from 
each other at the closed ends than at the ends joining the 
manifold. 


5,300,101 
METHOD AND APPARATUS FOR TREATMENT OF 
PEDIATRIC HYPOTHERMIA 
Scott D. Augustine, Bloomington; Randall C. Arnold, Minne- 
tonka, and Thomas P. Anderson, Savage, all of Minn., assign- 
ors to Augustine Medical, Inc., Eden Prairie, Minn. 
Continuation-in-part of Ser. No. 227,189, Aug. 2, 1988, 
abandoned, which is a continuation-in-part of Ser. No. 104,682, 
Oct. 5, 1987, abandoned. This application Jul. 12, 1991, Ser. No. 
729,051 
Int. Cl.5 A61F 7/00 


U.S. Cl. 607—107 22 Claims 


1. A pediatric thermal treatment apparatus for covering and 
bathing a small child or infant in a thermally-controlled inflat- 
ing medium, comprising: 

a single inflatable chamber arrangeable in a generally U- 
shaped configuration defined by a base portion and a pair 
of side portions extending to a pair of terminal end por- 
tions, said configuration defining a thermal care zone for 
receiving a patent; 

said base portion having a substantially continuous curva- 
ture and said U-shaped configuration including a substan- 
tially continuously curved transition between said base 
portion and each of said side portions; 

an air inlet disposed in said inflatable chamber for receiving 
a thermally-controlled inflating medium into said inflat- 
able chamber; 

a plurality of exhaust ports formed in said inflatable chamber 
for exhausting an inflating medium from said inflatable 
chamber toward said thermal care zone; and 

means on each of said side portions for positionally retaining 
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said apparatus laterally adjacent a patent by acting be- 
tween said each of said side portions and said patient. 


5,300,102 
THERMAL BLANKET 
Scott D. Augustine, Bloomington, and Randall C. Arnold, Ma- 
plewood, both of Minn., assignors to Augustine Medical, Inc., 
Eden Prairie, Minn. 

Continuation of Ser. No. 550,757, Jul. 10, 1990, abandoned, 
which is a continuation-in-part of Ser. No. 227,189, Aug. 2, 1988, 
abandoned, which is a continuation-in-part of Ser. No. 104,682, 

Oct. 5, 1987, abandoned. This application May 19, 1992, Ser. 
No. 887,233 
The portion of the term of this patent subsequent to Feb. 9, 2010, 
has been disclaimed. 
Int. Cl.5 A61F 7/00 
18 Claims 


1. A thermal blanket for covering and bathing a person in a 

thermally-controlled inflating medium, comprising: 

a flexible base sheet having a head end, a foot end, two 
edges, and a plurality of apertures; 

an overlaying flexible material sheet attached to a first sur- 
face of said base sheet by a plurality of discontinuous 
seams which form said overlaying material sheet into a 
plurality of communicating, inflatable chambers, said 
apertures opening through said base sheet into said cham- 
bers; 

a continuous seam between said overlaying materia! sheet 
and said base sheet at said head end which forms a non- 
inflatable viewing area in said blanket at said head end, 
said non-inflatable viewing area being substantially copla- 
nar with, or parallel to said base sheet; and 

a non-inflatable erectable foot drape formed by an extension 
of the base sheet beyond the foot end of the thermal blan- 
ket. 


5,300,103 
THERMAL BLANKET AND ABSORBENT INTERFACING 
PAD THEREFOR 
Emil Stempel, Northbrook, and Kenneth E. Riedel, Naperville, 
both of Ill., assignors to Hollister Incorporated, Libertyville, 
Ii. 
Filed Sep. 24, 1992, Ser. No. 950,391 
Int. Cl.5 A61F 7/00 
US. Cl. 607—108 21 Claims 
1. In combination, a flexible thermal blanket for therapeutic 
hot/cold treatment of a patient; said blanket having flow pas- 
sages therethrough for the circulation of heated or cooled 
liquid and having a patient-facing wall of smooth, flexible, 
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polymeric material; and an interfacing pad having a backing 
layer, a porous absorbent liquid-transmitting patient-facing 
layer, and an intermediate layer between said backing layer 
and said patient-facing layer of said pad of an adhesive hy- 
drocolloid-containing liquid-absorbing skin barrier composi- 
tion with both wet and dry tack; all of said layers being highly 
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flexible and being secured together, said layers providing a 
body-conformable pad having an outline generally corre- 
sponding with that of said blanket and a surface area no smaller 
than that of said blanket; and adhesive attachment means re- 
leasably securing said backing layer of said pad to said patient- 
facing wall of said blanket. 


5,300,104 
THERMOTHERAPEUTIC PAD 

Yvon Gaudreault, 58 des Pins, St-Charles Borromée, Joliette 

(Québec), Canada J6GE 1X7 ; Monique Lebeau, 30, rue Ste- 

Adéle, St-Charles Borromée (Québec), Canada J6E 1K5 , and 

Rita Robitaille, 79, des Ormeaux, app 1, St-Charles Borromée, 

(Québec), Canada J6E 738 

Filed Jan. 26, 1993, Ser. No. 9,028 

Claims priority, application United Kingdom, Oct. 20, 1992, 

9222037 
Int. Cl.5 A61F 7/00 

USS. Cl. 607—114 4 Claims 

1. A thermotherapeutic pad for use in soothing mammal 
body limbs, comprising an envelope, made from a flexible, 
smooth, porous, thermally conductive sheet material, and a 
granular material exclusively of any free liquid, said granular 
material being enclosed within and retained by said envelope; 
wherein said granular material consists of grains of cereals, said 
grains of cereal being unsaturated and unbound to one another 
and having a water content ranging between 10 and 11% by 
weight of the cereal grains, said grain cereal being oat; 
whereby free distributive flow thereof within said envelope 
during pad flexing conformingly against a body limb is en- 
abled, said grains of cereal being characterized by a high mois- 
ture inertia as well as by a high thermal inertia; wherein said 
envelope sheet material is cotton, the cotton sheet defining a 
peripheral stitch line circumscribing the enclosure defined by 
said envelope. 


5,300,105 
THERAPEUTIC PAD AND METHOD 
Byron C. Owens, Asheboro, N.C., assignor to Vesture Corpora- 
tion, Randleman, N.C. 

Continuation of Ser. No. 871,826, Apr. 21, 1992, which is a 
continuation of Ser. No. 643,344, Jan. 22, 1991, which is a 
continuation-in-part of Ser. No. 486,806, Feb. 26, 1990. This 
application Jun. 30, 1993, Ser. No. 85,570 
Int. Cl.5 A61F 7/00 
US. Cl. 607—114 6 Claims 

1. A method of applying therapy to the body of an animal 
comprising the steps of: 

(a) forming a microwavable pad having a liquid and a liquid 

absorbing means sealed within an envelope in which the 
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absorbing means is compressed to at least 50% of its non- 
compressed size; 
(b) subjecting the pad to microwave radiation; and 


(c) placing the irradiated pad against the body of an animal 
to therapeutically heat the animal body. 


5,300,106 
INSERTION AND TUNNELING TOOL FOR A 
SUBCUTANEOUS WIRE PATCH ELECTRODE 
Roger W. Dahl, Andover; James D. Kadera, St. Paul; Robert W. 
Wickham, Harris; J. Michael Hoch, Plymouth, and John 
Heil, St. Paul, all of Minn., assignors to Cardiac Pacemakers, 
Inc., St. Paul, Minn. 
Filed Jun. 7, 1991, Ser. No. 710,716 
Int. Cl.5 A61N 1/05 


US. Cl. 607—119 31 Claims 


1. A tunneling tool for subcutaneously implanting electrode 

segments, said tunneling tool comprising: 

at least one peel-away sheath for providing a subcutaneous 
tunnel into which an electrode segment is inserted for 
purposes of implantation in a patient, said peel-away 
sheath being removable after electrode segment implanta- 
tion; 

a stylet for. inserting said at least one peel-away sheath sub- 
cutaneously into a patient, said stylet fitting snugly within 
said at least one peel-away sheath, and comprising a 
slightly pointed distal tip for tunneling through tissue, and 
a rigid body for providing structural support while the 
tunneling tool is inserted through said tissue; and 

means for maintaining a predetermined rotational orienta- 
tion of said peel-away sheath with respect to the stylet and 
the patient. 
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5,300,107 

UNIVERSAL TINED MYOCARDIAL PACING LEAD 
Kenneth B. Stokes, Brooklyn Park; Keith J. Proctor, Lino 

Lakes; Tommy D. Bennett, Shoreview, and Rick D. McVenes, 

Ham Lake, all of Minn., assignors to Medtronic, Inc., Minne- 

apolis, Minn. 

Filed Oct. 22, 1992, Ser. No. 964,737 
Int. Cl.5 AGIN 1/362 

US. Cl. 607—126 


1. A myocardial pacing lead comprising: 

an electrical conductor for supplying electrical stimulus to a 
patient’s heart, said electrical conductor having a proxi- 
mal end and a distal end; 

insulating sheath means for covering said conductor be- 
tween said proximal and distal end of said conductor 
thereof; 

electrical connector means for electrically coupling said 
proximal end of said conductor to a pacemaker; 

electrode means electrically coupled to said distal end of said 
electrical conductor for conducting electrical energy to 
and from body tissue cells; 

first tine means extending from said insulating sheath means 
proximal said electrode means, said first tine means form- 
ing an acute angle with said proximal end of said conduc- 
tor, said first tine means preventing dislodgement of said 
electrode means; and 

second tine means extending from said insulating sheath 
means proximal said first tine means and located between 
said first tine means and said proximal end of said conduc- 
tor, said second tine means forming an acute angle with 
said distal end of said conductor, said second tine means 
preventing lead migration and excessive penetration of 
said electrode means. 


5,300,108 
ACTIVE FIXATION LEAD WITH A DUAL-PITCH, FREE 
SPINNING COMPOUND SCREW 

Allan K. Rebell, North Miami, and Demetrios I. Doumenis, 

Miami, both of Fia., assignors to Telectronics Pacing Systems, 

Inc., Englewood, Colo. 

Filed Jan, 5, 1993, Ser. No. 1,126 
Int. Cl.5 A61N 1/05 


U.S. Cl. 607—127 16 Claims 


1. An active fixation cardiac lead for implantation into a 
patient’s heart, comprising: 
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an elongated flexible lead body having at least one insulated supported by said base member and extending inward from and 
conductor and having a proximal end and a distal end; | adjacent said peripheral edge, said conductive member having 

an electrode housing positioned at the distal end of said lead 4 plurality of outwardly extending and generally parallel dirk 
body and having a generally centrally located conduit 
therein, said housing including at least one electrode elec- 
trically coupled to said at least one insulated conductor; 

a dual-pitch rotatable screw positioned within said electrode 
housing conduit, said screw including a proximal screw 
portion having a first thread pitch therein and being 
adapted to move axially with respect to said electrode 
housing from a retracted position to an extended position 
when rotated in a first direction, and from said extended 
position to said retracted position when rotated in an 
Opposite second direction, said screw including a distal 
coil portion having a second thread pitch greater than said 
first thread pitch, said distal coil portion being adapted to 
engage tissue in the patient’s heart; 


26 
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members connected thereto, each said dirk member further 
having a terminal end portion constructed and arranged for 
penetrating the myocardium and for delivering a defibrillation 
current. 


5,300,111 
TOTAL ARTIFICIAL HEART 
Ronald L. Panton, Austin, and William V. Healey, Boerne, both 
of Tex., assignors to Pyxis, Inc., San Antonio, Tex. 
Filed Feb. 3, 1992, Ser. No. 830,051 
Int. Cl.5 A61M 1/10 
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USS. Cl. 623—3 15 Claims 


means for rotating said dual-pitch screw with respect to said 
electrode housing; and 

a free spinning mechanism coupled to said proximal screw 
portion and responsive to the arrival of said dual-pitch 
screw at its extended position for limiting said axial move- 
ment of said screw while allowing continued first direc- 
tion rotation of said dual-pitch screw with respect to said 
electrode housing, whereby said distal coil portion is 
adapted to draw heart tissue into firm contact with said 
electrode at the distal end of said lead with continued 
rotation of the screw after it has reached its extended 
position. 
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5,300,109 
Patent Not Issued For This Number 


1. A totally implantable artificial heart comprising: 
(a) a central housing; 
(b) a linear electric motor enclosed within the central hous- 


US. Cl. 607—130 


5,300,110 
DIRK-BASED EPICARDIAL DEFIBRILLATION 
ELECTRODE 
Scott T. Latterell, Minneapolis; Mark W. Kroll, Minnetonka, 
and Theodore P. Adams, Edina, all of Minn., assignors to 
Angeion Corporation, Plymouth, Minn. 
Filed Oct. 15, 1992, Ser. No. 961,463 

Int. Cl.5 A61N 1/04 

20 Claims 


1. An epicardial defibrillation electrode comprising a flexible 
base member having a peripheral edge, a conductive member 


ing, comprising: 

(i) a stationary stator; 

(ii) an armature including a first armature end and a sec- 
ond armature end, the armature linearly movable along 
a longitudinal axis of the armature in response to an 
electric current provided to the motor, a linear opera- 
tion of the electric motor producing thermal energy; 

(c) a right ventricle cavity forming a selectively variable 

right ventricle cavity volume for receiving and expelling 

blood, the right ventricle cavity comprising: 

(i) a right ventricle housing attached to the central hous- 
ing; 
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(ii) a first movable wall comprising a first pusher plate 
attached to the central housing by a first flexible seal 
and attached to the first armature end such that a linear 
motion of the armature causes the right ventricle cavity 
volume to change; 

(d) a first inlet port including a first inlet valve for allowing 
blood to enter the right ventricle cavity when the right 
ventricle cavity volume increases; 

(e) a first outlet port including a first outlet valve for allow- 
ing blood to exit the right ventricle cavity when the right 
ventricle cavity volume decreases; 

(f) a left ventricle cavity forming a selectively variable left 
ventricle cavity volume for receiving and expelling blood, 
the left ventricle cavity comprising: 

(i) a left ventricle housing attached to the central housing; 

(ii) a second movable wall comprising a second pusher 
plate attached to the central housing by a second flexi- 
ble seal and attached to the second armature end such 
that the linear motion of the armature causes the left 
ventricle cavity volume to change; 

(g) a second inlet port including a second inlet valve for 
allowing blood to enter the left ventricle cavity when the 
left ventricle cavity volume increases; 

(h) a second outlet port including a second outlet valve for 
allowing blood to exit the left ventricle cavity when the 
left ventricle cavity volume decreases; and 

@ heat transfer means for simultaneously conducting ther- 
mal energy from the electric motor to the first and second 
pusher plates, to the left and right ventricle housings, to 
the central housing, to blood that is being pumped 
through the artificial heart, and to body tissues surround- 
ing the artificial heart. 


5,300,112 
ARTICULATED HEART PUMP 
Iwrin R. Barr, Sparks, Md., assignor to AAI Corporation, Cock- 
eysville, Md. 
Filed Jul. 14, 1992, Ser. No. 914,381 
Int. Cl.5 A61F 2/22 


1. An intravascular blood pump for pumping blood in a 
vascular system comprising: 
a. A first pump section including: 
i. a first housing having an inlet and an outlet; and 
ii. a first impeller rotatably mounted within said first hous- 
ing; 
b. a second pump section including: 
i. a second housing having an inlet and an outlet; and 
ii. a second impeller rotatably mounted within said second 
housing; 
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c. a flexible drive member coupled to said first impeller and 
said second impeller for rotating said impellers; and, 

d. a first link member coupled to said first pump section and 
to said second pump section and permitting relative move- 
ment of said first and second pump sections to permit said 
pump to negotiate bends in said vascular system. 


5,300,113 
CARDIAC VENTRICULAR ASSISTANCE DEVICE 
PARTICULARLY FOR COMPENSATING FOR 
WEAKENED HEART MUSCLE FUNCTION AND FOR 
MAINTAINING THE VITAL BODY FUNCTIONS 
Giorgio Arpesella, Bologna; Bruno Mambrito, Frascati, and 
Maurizio Zagara, Rome, all of Italy, assignors to Ministero 
dell’Universita e della Ricerca Scientifica e Tecnologica, 
Rome, Italy 
Continuation of Ser. No. 659,997, Feb. 22, 1991, abandoned. 
This application Nov. 12, 1992, Ser. No. 975,133 
Int. Cl.5 A61M 1/10; AGIN 1/362 


USS. Cl. 623—3 11 Claims 


1. A cardiac ventricular assistance device configured for use 

in a blood stream, comprising: 

(a) a first selectively contractible artificial chamber for fill- 
ing with a quantity of blood; 

(b) a first valve means operatively connected with said first 
chamber for admitting a quantity of blood into said first 
chamber; 

(c) a second valve means operatively connected with said 
first chamber for discharging a quantity of blood from said 
first chamber; 

(d) an outlet tube connected to said second valve means; 

(e) a second selectively contractible artificial valveless 
chamber having an unimpeded opening connected to said 
outlet tube downstream of said second valve means 
whereby said second chamber functions by varying a 
volume of said second chamber in order to selectively 
vary post-loading of the heart; and 

(f) an operating means for synchronistically contracting said 
first and second chambers in a substantially pulsed man- 
ner. 
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5,300,114 
SUBCONJUNCTIVAL IMPLANTS FOR OCULAR DRUG 
DELIVERY 

Arlene E. Gwon, Newport Beach, and David Meadows, Mission 

Viejo, both of Calif., assignors to Allergan, Inc., Irvine, Calif. 
Division of Ser. No. 878,034, May 4, 1992, Pat. No. 5,178,635. 

This application Aug. 10, 1992, Ser. No. 926,402 
Int. Cl.5 A61F 2/14 

US. Cl. 623—4 


472. 

1. A subconjunctival ocular implant comprising: 

a supply of an active agent 

means for supporting said active agent and enabling diffu- 
sion of the active agent out of the implant at a selected 
rate; 

means for providing visual indication of the amount of active 


agent in said ocular implant when said ocular implant is 
disposed under a conjunctiva of an eye. 


5,300,115 
INTRAOCULAR PROSTHESIS 
Daniel Py, Wellesley, Mass., assignor to Keratos, Inc., Welles- 
ley, Mass. 
Filed Nov. 19, 1992, Ser. No. 978,645 
Int. Cl.5 A61F 2/14 


1. A prosthesis suitable for implantation in an eye, compris- 
ing: 

a lens having a peripheral edge, the peripheral edge being 
configured with a groove therein; and 

an eye interface member coupled to the lens along the pe- 
ripheral edge, the interface member having a portion 
which is configured in a shape which corresponds to said 
groove and which lines at least an arc of the groove along 
the peripheral edge for receiving conjunctiva eye tissue, 
and the interface member having an upper layer and a 
lower layer which project outwardly from the lens pe- 
ripheral edge, the upper layer and the lower layer defining 
a gap therebetween for receiving corneal stroma tissue of 
an eye. 


GENERAL AND MECHANICAL 


5,300,116 
KERATOPROSTHESIS 
Traian V. Chirila, Hillarys; Ian J. Constable, Mosman Park; 
Geoffrey J. Crawford, Floreat Park, and Albert V. Russo, 
Yokine, all of Australia, assignors to Lions Eye Institute of 
Western Australia, Australia 
Filed Aug. 14, 1992, Ser. No. 931,027 
Claims priority, application Australia, Aug. 5, 1992, 20824/92 
Int. Cl.5 A61F 2/14 


USS. Cl. 623—5 21 Claims 


10 


2 


12 


1. A keratoprosthesis comprising: 

a central transparent portion which is a hydrogel composed 
essentially of a biocompatible hydrophilic polymer; and 

a peripheral portion composed of a porous material which is 
a hydrogel sponge composed essentially of a biocompati- 
ble hydrophilic polymer, 

said central portion and said peripheral portion being inti- 
mately attached. 


5,300,117 

INTRAOCULAR IMPLANT FOR CORRECTION OF 
MYOPIA 

Georges Baikoff, Marseille, and Philippe Subrin, Domarin, both 
of France, assignors to Laboratories Domilens, Lyons, France 
Filed Aug. 23, 1991, Ser. No. 749,167 
Claims priority, application France, Sep. 4, 1990, 90 11236 
Int. Cl.5 A61F 2/16 


USS. Cl. 623—6 3 Claims 


1. An intraocular implant, comprising an optic part consist- 
ing essentially of a central diverging lens of minus optical 
power, whose thickness increases radially from its optical 
center, and a peripheral edge shaped in the manner of a con- 
verging lens, and a haptic part for supporting said optic part, 
on each side of the optic part, wherein said implant has the 
function of correcting myopia and is designed to be arranged in 
the anterior chamber of the eye, without ablation of the crys- 
talline lens, the central diverging lens being a corrective lens, 
and the peripheral converging lens being a lens for focusing 
peripheral light in front of the retina, wherein, in combination, 
radial extension of the central diverging lens is limited by a 
circle with a radius of between 3.5 and 4.5 mm, radial extension 
of the peripheral converging lens is increased to a circle with 
a radius of between 4.8 and 6.5 mm, in order to cover the retina 
in dim light, and said peripheral converging lens has a plus 
power in a range between 20 and 60 diopters. 
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5,300,118 means for retaining the flange in its resiliently folded orienta- 
ADJUSTABLE DEVICES FOR CORNEAL CURVATURE tion, the retaining means being constructed of a material solu- 
ADJUSTMENT 
Thomas Silvestrini, Alamo; Mark Mathis, Fremont, and Bryan 
Loomas, Santa Clara, all of Calif., assignors to Keravision, 
Santa Clara, Calif. 
Filed Sep. 21, 1992, Ser. No. 948,079 
Int. Cl.5 A61M 31/00 


ble in fluids present in the tracheoesophageal wall and an 
esophagus partially bounded by the tracheoesophageal wall. 


5,300,120 
IMPLANT WITH ELECTRICAL TRANSPONDER 
47" MARKER 
1. An intrastromal corneal ring sized and configured for Terry R. Knapp, Redding, Calif.; Thomas L. Monsees, St. Louis, 
insertion into a human cornea for refractive correction of a  Mo., and Winston A. Andrews, Danville, Calif., assignors to 
human eye to improve the vision of the eye, comprising: LipoMatrix Incorporated, Palo Alto, Calif. 
a first elongated, circular flexible body member made from a = oe. roy — — ——" 
biocompatible material and having two ends of; and US. Cl Pe. ‘ptm P ‘ 
a second elongated, circular flexible body member made ~~" ~~ 
from’a biocompatible material and having two ends 
wherein the first and second bodies are adjustably inter- 
connected in a manner such that the thickness dimension 
of the two bodies when interconnected can be changed. 


5,300,119 
DELIVERY SYSTEM 
Eric D. Blom, Indianapolis, Ind., assignor to Hansa Medical 
Products, Inc., Indianapolis, Ind. a 
Filed Jan. 10, 1992, Ser. No. 818,853 
Int. Cl.5 A61F 2/02 
US. Cl. 623—11 20 Claims 
1. In combination, a device for insertion into a puncture in a 


tracheoesophageal wall, the device including a cylindrical 4. Jp an implantable prosthesis adapted for implantation in a 
body having a longitudinal axis and a flexible first flange pro- human, the improvement comprising a transponder mounted 
vided on an outside surface of the body, the flange having a use thereto so that said transponder is implanted as said prosthesis 
orientation in which it projects generally outwardly from the is implanted, said transponder having means for being encoded 
outside surface of the body and an insertion orientation in with a unique tag so that said transponder may be readily 
which it is resiliently folded toward the axis of the body, and identified after implantation by reading said unique tag. 


DATA BANK 
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5,300,121 
PROCESS FOR THE TREATMENT OF WOOL SKINS 


Peter G. Gordon, and Udo Adminis, both of Melbourne, Austra- 
lia, assignors to Commonwealth Scientific and Industrial 
Research Organisation, Campbell, Australia 

Continuation of Ser. No. 423,493, Oct. 12, 1989, abandoned, 

which is a continuation of Ser. No. 165,271, Feb. 1, 1988, 

abandoned. This application Jan. 14, 1992, Ser. No. 823,064 
Claims priority, application Australia, Apr. 28, 1987, PH5631 
Int. Cl.5 C14C 1/00 

US. Cl. 8—94,14 27 Claims 
1. A process for tanning unscoured wool skins with wool 

fibers attached thereto; said process comprising the steps of: 

(a) providing an unscoured wool skin with wool fibers at- 
tached thereto, and with a holding agent thereon in suffi- 
cient quantity to hold the wool fibers together during said 
process; said holding agent being selected from the group 
consisting of: industrial oil; industrial wax, industrial 
grease; natura! oil, natural wax; natural grease, and mix- 
tures thereof; 

(b) pickling said unscoured wool skins containing said hold- 
ing agent in an acid solution; 

(c) following said step of pickling, tanning said wool skins by 
agitating them in a solution containing at least one tanning 
agent, wherein the float ratio of tanning solution volume 
to wool skins is no greater than about 25 liters per skin; 
and 

(d) following said steps of pickling and tanning, scouring 
said wool skins to remove said holding agent therefrom. 


5,300,122 
COLORATION OF PEKK FIBERS 
David J. Rodini, Midlothian, Va., assignor to E. I. Du Pont de 
Nemours and Company, Wilmington, Del. 
Filed Oct. 1, 1992, Ser. No. 955,274 
Int. Cl.5 CO9B 67/00, 67/38 
US. Cl. 8—607 1 Claim 
1. A process for dyeing and reducing the shrinkage of a fiber 
of a polyetherketoneketone having the following repeating 
structural unit 


where A is m-phenylene, p-phenylene or both m-phenylene 
and p-phenylene present in different repeating units, compris- 
ing treating the fiber for at least about one-half hour at a tem- 
perature of about 120° C. to 140° C. in an aqueous bath of a 
carrier containing a disperse dye, said carrier being selected 
from the group consisting of diphenyl ether and acetophenone 
and being present in an amount of at least 40% based on the 
weight of the fiber to be treated and said dye being present in 
an amount of at least 0.5% based on the weight of the fiber. 


5,300,123 
METHOD OF REFORMING SOLUBLE SALTS TO 
EFFECT PURIFICATION AND INCREASE CRYSTAL 
SIZE THEREOF 
Gerald J. Grott, 665 Val Verde Cir., P.O. Box 262, Litchfield 
Park, Ariz. 85340 
Continuation of Ser. No. 309,316, Feb. 10, 1989, abandoned, 
which is a continuation of Ser. No. 106,174, Oct. 7, 1989, 
abandoned. This application Oct. 3, 1989, Ser. No. 416,823 
Int. Cl.5 CO1D 3/16, 3/06 
US. Cl, 23—303 6 Claims 
1. A method for the purification and reformation of crystals 
of a soluble salt selected from the group consisting of NaCl and 
KCl to reduce the soluble and insoluble impurity content 
thereof which comprises the following steps: 
a) fine grinding said soluble salt crystals to form a finely 


ground crystal mass having 90 weight percent of salt 
crystals therein at least as fine as 200 mesh, soluble and 
insoluble impurities being liberated from the salt crystals 
during the fine grinding; 

b) contacting the crystal mass with an agueous solution of 
said soluble salt to form a two phase suspension of the salt 
crystals in a saturated solution and to promote crystal 
growth by reformation of the crystals from dissolved salt 
atoms, said contact being maintained for an interval suffi- 
cient to provide reformed salt crystals of increased size, 
said reformed crystals undergoing purification during 
continued contact with the solution; and 

c) removing the reformed salt crystals from the solution, said 
crystals being characterized by reduced levels of soluble 
and insoluble impurities. 


5,300,124 
METHOD FOR FORMING A LAMINATED 
ELECTROLYTE RESERVOIR PLATE 

Richard D. Breault, Coventry, and Michael E. Gorman, Glaston- 

bury, both of Conn., assignors to International Fuel Cells 

Corporation, South Windsor, Conn. 

Filed Mar. 31, 1993, Ser. No. 40,955 
Int. Cl.5 HO1IM 2/00 

US. Cl, 29—623.3 


1. A method for forming a laminated electrolyte reservoir 

plate, comprising the steps of: 

a. mixing graphite powder, reinforcing fibers, cellulosic 
fibers, and thermosetting resin with a liquid to form a 
slurry; 

. forming said slurry into a planar sheet; 

. removing said liquid from said planar sheet; 

. cutting said planar sheet into a plurality of main sheets 
having at least two opposing edges and a plurality of edge 
strips; 

. laying-up said main sheets and said edge strips such that 
said edge strips are located along the perimeter of said 
main sheets adjacent to said opposing edges; and 

. laminating, carbonizing, and graphitizing said lay-up to 
form the laminated electrolyte reservoir plate. 


5,300,125 
METHOD OF BONDING A BATTERY PACKAGE 
Venus D. Desai, and Robert D. Kreisinger, both of Plantation, 
Fla., assignors to Motorola, Inc., Schaumburg, Ill. 
Filed Mar. 19, 1993, Ser. No. 33,524 
Int. Cl.5 HOIM 2/02 
U.S. Cl. 29—623.4 10 Claims 
1. A method of fabricating a battery package, comprising the 
steps of: 
A) providing a partially assembled battery package compris- 
ing; 

a plastic housing having a first portion and a second por- 
tion having an exterior surface with one or more aper- 
tures; 

a plurality of cylindrical-shaped batteries electrically 
connected to each other and disposed in the housing so 
that the cylinder wall of each battery is co-located with 
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the aperture and is substantially tangent to the housing 
second portion exterior surface; 

positive and negative terminals situated in the housing, a 
first portion of each terminal connected to the plurality 
of cylindrical-shaped batteries and a second portion 
providing an electrical connection on the housing; and 

a cover disposed on the second portion exterior surface, 
comprising a film and an adhesive material, and; 
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B) ultrasonically welding the housing first portion to the 
housing second portion, and adhesively bonding a first 
portion of the cover to the co-located battery cylinder 
walls and a second portion of the cover to the housing 
second portion exterior surface by heating and deforming 
the adhesive material, to form a unitized battery package. 


5,300,126 
PROCESS FOR IMPROVING OLEFIN 
ETHERIFICATION CATALYST LIFE 
Stephen H. Brown, Princeton; Quang N. Le, Cherry Hill, and 
Lawrence B. Alemany, Swedesboro, all of N.J., assignors to 
Mobil Oil Corporation, Fairfax, Va. 
Filed Oct. 19, 1992, Ser. No. 963,955 
Int. Cl.5 C10L 1/18 
US. Cl. 44—449 34 Claims 
1. A process for improving catalyst life in olefinic hydrocar- 
bon feedstream conversion processes carried out in contact 
with solid acid etherification catalyst particles, wherein said 
hydrocarbon feedstream contains catalyst deactivating 
amounts of diene, comprising: 
treating said feedstream with at least one dienophile under 
reaction conditions sufficient to form an adduct of said 
diene and dienophile whereby a reaction product is pro- 
duced comprising said olefinic hydrocarbon feedstream 
containing a substantially lower amount of said diene and 
catalyst life in said conversion processes is enhanced. 


5,300,127 
SEED COATINGS 
Paul M. Williams, Luton, England, assignor to Agricultural 
Genetics Company Limited, Cambridge, England 
Division of Ser. No. 759,624, Sep. 16, 1991, Pat. No. 5,106,648, 
which is a continuation of Ser. No. 459,313, Dec. 29, 1989, 
abandoned. This application Feb. 4, 1992, Ser. No. 830,920 
Claims priority, application United Kingdom, Jan. 6, 1989, 
8900313 
Int. Cl.5 AO1C 1/06, 21/00; COSF 11/08; COSG 5/00 
US. Cl. 47—57.6 24 Claims 
1. A soybean seed coated with an inoculant composition 
comprising a carrier medium, a microorganism having a bene- 
ficial effect on the seed or resulting plant, and an adhesive 
polymeric material, said seed having an average loading of at 
least 105 viable organisms per seed, which loading is main- 
tained under conditions of storage in a sealed irradiated poly- 
thene bag at room temperature for at least five months, and 
wherein: 
said carrier is selected from the group consisting of peat, 
vermiculite, clay, silt, graphite, talc, filter mud, coir dust, 
bagasse, composted corn cobs, and coal dust; 
said adhesive polymer is selected from the group consisting 
of copolymers of vinyl pyrrolidone, and vinyl acetate, 
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poly (methyl vinyl ether), maleic anhydride copolymers, 
free acids of the copolymer of methyl vinyl ether and 
maleic anhydride, vinyl pyrrolidone/styrene copolymers, 
partially hydrolyzed polyvinyl alcohols, vinyl acetate/bu- 
tyl acrylate copolymers, vinyl acetate homopolymers, 
acrylic copolymers, styrene/acrylic ester copolymers, 
vinyl acetate/ethylene copolymers and polyvinyl acetate; 
and 

said microorganism is selected from the group consisting of 

bacteria of the genera Rhizobium, Pseudomonas, Serratia, 
Bacillus, Pasteuria, Azotobacter, Enterobacter, Azospiril- 
lum, Cyanobacteria, fungi of the genera Gliocladium, 
Trichoderma, Coniotherium, Verticillium, Paecilomyces, 
Metarhizium, mycorrhizal fungi and entomophilic nema- 
todes. 

9. A lucerne seed coated with an inoculant composition 
comprising a carrier medium, a microorganism having a bene- 
ficial effect on the seed or resulting plant, and an adhesive 
polymeric material, said seed having an average loading of at 
least 10 viable organisms per seed, which loading is maintained 
under conditions of storage in a sealed irradiated polythene bag 
at room temperature for at least six months, and 

wherein said carrier is selected from the group consisting of 

peat, vermiculite, clay, silt, graphite, talc, filter mud, coir 
dust, bagasse, composted corn cobs, and coal dust; 

said adhesive polymer is selected from the group consisting 

of copolymers of vinyl pyrrolidone, and vinyl acetate, 
poly (methyl vinyl ether), maleic anhydride copolymers, 
free acids of the copolymer of methyl vinyl ether and 
maleic anhydride, vinyl pyrrolidone/styrene copolymers, 
partially hydrolyzed polyvinyl alcohols, vinyl acetate/bu- 
tyl acrylate copolymers, vinyl acetate homopolymers, 
acrylic copolymers, styrene/acrylic ester copolymers, 
vinyl acetate/ethylene copolymers and polyvinyl acetate; 
and 

said microorganism is selected from the group consisting of 

bacteria of the genera Rhizobium, Pseudomonas, Serratia, 
Bacillus, Pasteuria, Azotobacter, Enterobacter, Azospiril- 
lum, Cyanobacteria, fungi of the genera Gliocladium, 
Trichoderma, Coniotherium, Verticillium, Paecilomyces, 
Metarhizium, mycorrhizal fungi and entomophilic nema- 
todes. 

17. A clover seed coated with an inoculant composition 
comprising a carrier medium, a microorganism having a bene- 
ficial effect on the seed or resulting plant, and an adhesive 
polymeric material, said seed having an average loading of at 
least 10 viable organisms per seed, which loading is maintained 
under conditions of storage in a sealed irradiated polythene bag 
at room temperature for at least three months, and wherein: 

said carrier is selected from the group consisting of peat, 

vermiculite, clay, silt, graphite, talc, filter mud, coir dust, 
bagasse, composted corn cobs, and coal dust, 
said adhesive polymer is selected from the group consisting 
of copolymers of vinyl pyrrolidone and viny] acetate, poly 
(methyl vinyl ether), maleic anhydride copolymers, free 
acids of the copolymer of methyl vinyl ether and maleic 
anhydride, vinyl pyrrolidone/styrene copolymers, par- 
tially hydrolysed polyvinyl alcohols, vinyl acetate/butyl 
acrylate copolymers, vinyl acetate homopolymers, acrylic 
copolymers, styrene/acrylic ester copolymers, vinyl 
acetate/ethylene copolymers and polyvinyl acetate; and 

said microorganism is selected from the group consisting of 
bacteria of the genera Rhizobium, Pseudomonas, Serratia, 
Bacillus, Pasteuria, Azotobacter, Enterobacter, Azospiril- 
lum, Cyanobacteria, fungi of the genera Gliocladium, 
Trichoderma, Coniotherium, Verticillium, Paecilomyces, 
Metarhizium, mycorrhizal fungi and entomophilic nema- 
todes. 
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5,300,128 
METHOD OF PLANT TISSUE CULTURE 

Tadashi Matsunaga, 2-304 Fuchu-Daisan-Jutaku, 2-41-13, Sai- 

wai-cho, Fuchu-shi, Tokyo 183; Hitoshi Wake, Koshigaya; 

Mayumi Ono, Matsudo; Kiyoshi Hishinuma, Yashio, and 

Hironori Umetsu, Tokorozawa, all of Japan, assignors to 

Pentel Kabushiki Kaisha and Tadashi Matsunaga, both of 

Tokyo, Japan 
Division of Ser. No. 908,894, Jul. 8, 1992, Pat. No. 5,217,892. 

This application Feb. 25, 1993, Ser. No. 22,124 

Claims priority, application Japan, Jul. 27, 1988, 63-187889; 

Jul. 30, 1988, 63-191284; Jul. 30, 1988, 63-191285 
Int. Cl.5 C10L 1/08, 1/10 

USS. Cl. 47—57.6 15 Claims 

1. A synthetic seed comprising a plant regenerating tissue 
embedded and enclosed in a synthetic albumen and a synthetic 
membrane, characterized in that said synthetic albumen con- 
tains one or more members selected from the group consisting 
of a culture filtrate from a photosynthetic procaryotic microor- 
ganism, an extract from said microorganism, a high molecular 
weight fraction dialyzed from said culture filtrate, a high mo- 
lecular weight fraction dialyzed from said extract, a low mo- 
lecular weight fraction dialyzed from said culture filtrate and a 
low molecular weight fraction dialyzed from said extract, 
wherein said plant regenerating tissue is not an intact seed. 


5,300,129 
COATING FOR IMPROVED RETENTION OF CBN IN 
VITREOUS BOND MATRICES 
Thomas J. Clark, Powell, Ohio, assignor to General Electric 
Company, Worthington, Ohio 
Filed Jan. 19, 1993, Ser. No. 5,951 
Int. Cl.5 B24B 1/00 
U.S. Cl. 51—295 19 Claims 
1. An abrasive coated particle comprising a cubic boron 
nitride particle coated with a thin inner layer formed by the 
chemical reaction of the cubic boron nitride with a borate glass 
and an outer layer of a vitreous material. 


5,300,130 
POLISHING MATERIAL 

David Rostoker, Sturbridge, Mass., assignor to Saint Gobain/- 

Norton Industrial Ceramics Corp., Worcester, Mass. 

Filed Jul. 26, 1993, Ser. No. 96,804 
Int. Cl.5 CO9C 1/68 

USS. Cl. 51—309 10 Claims 

1. A polishing slurry comprising diamond particles having a 
particle size less than 5 microns, alpha alumina particles with 
an average particle size of from 20 to 200 nanometers and an 
amount of a suspending agent effective to maintain the 
diamond particles in suspension; the slurry having a diamond 
to alumina weight ratio of from about 1:30 to about 1:90. 


5,300,131 
COMPACT SCRUBBER 
Donald E. Richard, Rte. 3, Box 205A, Rockport, Ind. 47635 
* Filed Apr. 13, 1992, Ser. No. 867,360 

Int. Cl.5 BO1D 47/00 


US. Cl. 55—233 5 Claims 


1. A portable modular flooded bed scrubber for removing 
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dust particles from the surrounding air, the scrubber compris- 
ing: 

(a) a housing forming a pathway for dust-containing air 
through the housing including an inlet means for dust-con- 
taining air and outlet means for scrubbed air, 

(b) a filter positioned in the scrubber downstream of the inlet 
means, 

(c) water spray means for applying water to the filter for 
scrubbing dust-containing air, 

(d) disentrainment baffle means downstream of the filter 
means for demisting the scrubbed air, 

(e) means for propelling air through the scrubber and out the 
outlet for scrubbed air permitting the scrubbed air to exit 
from the housing, 

(f) a sump means for collecting and discharging scrubbed 
dust particles and water from the housing, 

(g) means for forming the scrubber in a plurality of modular 
units which may be easily assembled and disassembled and 
easily transported and installed in a confined location, 

(h) collector means for preventing the bypass of entrained 
droplets through the unsealed joinery of adjacent modules 
of the scrubber without complex sealing means, and 

(i) the collector means including a gutter and a plurality of 
channels upstream of the disentrainment baffle means to 
collect droplets of water impinging the walls and top of 
the scrubber housing, the gutter and channels having 
means for directing the collected droplets into the sump, 
the gutter extending horizontally across the interior of the 
scrubber upper wail and the channels extending vertically 
along the interior of the scrubber and walls and communi- 
cating with the sump, the channels being adjacent to the 
disentrainment baffle and the gutter being spaced from the 
disentrainment baffle in the upstream direction. 


5,300,132 
CONTACTING DEVICE 

Gerrit Konijn, Amsterdam, Netherlands, assignor to Shell Oil 

Company, Houston, Tex. 

Filed Feb. 23, 1993, Ser. No. 21,386 

Claims priority, application European Pat. Off., Mar. 25, 

1992, 92200854.5 
Int. Cl.5 BO1D 45/08, 47/06 


US. Cl. 55—257.4 2 Claims 
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1. A device for counter-currently contacting gas and liquid 
comprising a normally vertical column having a gas inlet and 
a liquid outlet at the lower end thereof and a gas outlet and a 
liquid inlet at the upper end thereof, which column is provided 
with gas/liquid contacting means arranged in the column 
between the gas inlet and the liquid inlet and with a gas/liquid 
contacting means arranged above the gas/liquid separation 
means and below the liquid inlet means, which separation 
means comprises a horizontal collection tray provided with 
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passages communicating with a separation device and with at 
least one vertical distribution tube extending through the hori- 
zontal collection tray to the gas/liquid contacting means, 
wherein the separation device has a gas outlet which, together 
with the liquid inlet, discharges onto the horizontal collection 
tray. 


5,300,133 
SOOT PARTICLE EXHAUST-GAS FILTER 

Hans-Dieter Schuster, Schorndorf; Wolfgang Zahn, Ludwigs- 

burg; Hans-Joachim Langer, Remseck, and Bernhard Jokl, 

Neuhausen, all of Fed. Rep. of Germany, assignors to Mer- 

cedes-Benz AG, Fed. Rep. of Germany 

Filed Jan. 15, 1993, Ser. No. 5,075 

Claims priority, application Fed. Rep. of Germany, Jan. 17, 

1992, 4201111 
Int. Cl.5 BOID 25/26, 29/46 


US. Cl. 55—489 2 Claims 


1. An exhaust-gas soot-particle filter, comprising a right 
parallelepiped filter element configured as wave-shaped layers 
of filter plates transverse to a flow direction of exhaust gas and, 
in a continuous layer sequence, are arranged alternately in 
parallel to the flow direction to form with one another inlet 
passages for raw gas and outlet passages for clean gas, wherein 


the inlet passages have a larger cross-section than a cross-sec- 
tion of the outlet passages and, in the flow direction, are joined 
gas-tight with an outflow side of the filter whereas the outlet 
passages are joined gas-tight at an inflow side of the filter, the 
inlet passages and the outlet passages being formed by the filter 
plates and extending parallel to each other with uniform cross- 
section, and respective pairs of mutually neighboring filter 
plates having an identical phase and periodically, but different 
amplitude and forming a plate group with a layer structure 
arranged phase-shifted by 180° with respect to neighboring 
plate groups. 


5,300,134 
DEVICE AND PROCESS FOR DEFORMATION OF THE 
HEAT-SOFTENED END OF A GLASS TUBE 
Reinhard Mannl, Mitterteich; Alfons Wolfrum, Tirschenreuth, 
and Franz Neumeier, Arzberg, all of Fed. Rep. of Germany, 
assignors to Schott Glaswerke, Mainz, Fed. Rep. of Germany 
Continuation of Ser. No. 756,861, Sep. 11, 1991, abandoned. This 
application May 17, 1993, Ser. No. 62,029 
Claims priority, application Fed. Rep. of Germany, Sep. 11, 
1990, 4028824 
Int. Cl.5 CO3B 23/09 
US. Cl. 65—109 16 Claims 
1. A process for forming vials from glass tubes wherein each 
vial is formed from one end of a glass tube comprising the steps 
of: 
conveying a number of glass tubes at equal spacing distances 
continuously along a feed path, 
heating one end of each glass tube to form a heat softened 
glass tube end, 
forming a mouth on each glass tube by rolling the heat-soft- 
ened glass tube end with a forming roller against a forming 
finger as the glass tube rotates around its longitudinal axis, 
wherein the step for forming the mouth includes moving the 
forming roller back and forth relative tot he feed path in 
coordination with the frequency at which the glass tubes 
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move past the forming roller, reducing the distance of a 
peripheral point of the forming roller closest to a longitu- 
dinal axis of the glass tube as the glass tube moves there- 
past in a curved manner, and moving the forming roller 
with eh approach of a subsequent glass tube back from the 
feed path of the glass tube moving away form the forming 
roller and then again moving the forming roller forward 
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toward the feed path into the space between the departing 
glass tube and subsequent glass tube, 

separating a glass tube section from each glass tube having 
opposite ends with the mouth at one end of the glass tube 
section, and 

forming a vial bottom at the other end of the glass tube 
section. 


5,300,135 

ABRASION RESISTANT COATINGS FOR FERTILIZERS 
Alice P. Hudson, Lake Park, and Fred E. Woodward, W. Palm 

Beach, both of Fla., assignors to The O. M. Scott & Sons 

Company, Marysville, Ohio 

Continuation of Ser. No. 655,157, Feb. 14, 1991, abandoned. 
This application Jun. 9, 1993, Ser. No. 74,141 
Int. Cl.5 CO5C 9/00 

USS. Cl. 71—28 5 Claims 

1. An attrition resistant, free-flowing non-smearing essen- 
tially dustless slow release fertilizer composition consisting 
essentially of: 

a particulate water soluble urea core having a sulfur coating 
layer applied directly onto the surface of said fertilizer 
core, 

said sulfur coating layer being coated with from about 0.75 
to about 10 percent (by weight of the fertilizer composi- 
tion) of a topcoating composition which is essentially 
non-flowable at ambient temperature and has a melting 
point of from about 60° C. to about 105° C.; 

said topcoating composition providing a hard outer coating 
over said sulfur coating layer and being non-smearing at 
ambient temperature whereby said sulfur coated fertilizer 
composition is rendered essentially dust-free on handling, 

said top-coating composition comprising a mixture of about 
5 to about 50 percent (by weight of the topcoating compo- 
sition) of a polymer and about 95 to about 50 percent (by 
weight of the topcoating composition) of a hydrocarbon 
wax; 

said polymer being selected from the group consisting of 
ethylene-vinyl acetate copolymers in which the weight 
ratio of ethylene to vinyl acetate is from about 20 to about 
2 and the number molecular weight is from about 2000 to 
20,000; and ethylene-acrylic acid copolymers in which the 
ratio of ethylene to acrylic acid is from about 50 to about 
10 and the number molecular weight is from about 2000 to 
20,000 and mixtures thereof; and 
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said hydrocarbon wax being selected from the group consist- 
ing of natural petroleum waxes having drop melting 
points between about 60° C. and 80° C., containing less 
than about 5% oil as determined by ASTM method D721, 
and being essentially free of aromatic or cyclic structures; 
synthetic hydrocarbon waxes melting between about 60° 
C. and 105° C., and having molecular weights between 
about 400 and 600 and mixtures thereof. 


5,300,136 
POTASSIUM FERTILIZER FROM ALUMINUM 
RECLAMATION BY-PRODUCTS 
William O. Stauffer, Moraga, Calif., and F. Robert Hubbard, 

Knoxville, Tenn., assignors to Imco Recycling, Inc., Irving, 

Tex. 

Continuation-in-part of Ser. No. 744,592, Aug. 13, 1991, 
abandoned. This application Jul. 2, 1992, Ser. No. 908,714 
Int. Cl.5 COSD 1/02; C22B 21/00 
US. Cl. 71—31 23 Claims 

1. A method of fertilizing soil comprising applying to said 

soil a potassium-containing mixture formed by a process con- 
sisting essentially of: 

(a) contacting aluminum-bearing waste material with a mol- 
ten flux having a salt content of at least about 90% potas- 
sium chloride, at a temperature of from about 1300° F. to 
about 1500° F., to cause aluminum from said aluminum- 
bearing waste material to separate into a molten aluminum 
phase substantially free of species other than metallic 
aluminum, leaving a salt phase containing species from 
said aluminum-bearing waste material other than metallic 
aluminum; and 

(b) recovering said salt phase as a solid residue free of said 
molten aluminum phase. 


5,300,137 
METHOD FOR REMOVING MERCURY FROM 
CONTAMINATED SOILS AND INDUSTRIAL WASTES 
AND RELATED APPARATUS 

Thomas E. Weyand, Beaver Falls, and Casimir J. Koshinski, 
New Brighton, both of Pa., assignors to Pittsburgh Mineral 

and Environmental Technology, Inc., New Brighton, Pa. 

Filed Sep. 18, 1992, Ser. No. 947,811 
Int. Cl.5 C22B 43/00 


USS. Cl. 75—670 40 Claims 


1. A method of purifying contaminated material comprising 

heating said contaminated material to a first temperature to 
vaporize moisture contained therein without substantially 
vaporizing the mercury portion thereof, 

discharging said vaporized moisture to the atmosphere with- 
out substantial condensation thereof, 

subsequently heating said contaminated material to a higher 
temperature to vaporize the mercury portion thereof, 

condensing said vaporized mercury portion to obtain at least 
one of elemental mercury and mercury compounds, and 

effecting said purification at essentially atmospheric pres- 
sure. 


CHEMICAL 


5,300,138 
LANGMUIR MODERATE TYPE 1 DESICCANT 
MIXTURE FOR AIR TREATMENT 
John C, Fischer, Marietta, and Tudor L. Thomas, Roswell, both 
of Ga., assignors to Semco Incorporated, Columbia, Mo. 
Filed Jan. 21, 1993, Ser. No. 7,238 
Int. Cl.5 BOID 53/04 


US. Cl. 96—125 56 Claims 


1. A desiccant composition having a Type 1M moisture 
adsorption isotherm comprising (a) silica gel and (b) modified 
13 molecular sieve in which at least 20 percent of the sodium 
cations have been replaced by one or more metallic cations. 


5,300,139 
AIR CLEANER WITH A BUILD-IN ASHTRAY 
Shih-Chiang Lin, No. 106, Tung-Ho West Street Sec. 2, Shih 
Lin, Taipei, Taiwan 
Filed Sep. 13, 1993, Ser. No. 120,250 
Int. Cl.5 BOID 53/04; A24F 19/10 


1. An air cleaner with a build-in ashtray for refreshing air, 

comprising: 

a cleaner housing having an open end and an air outlet, said 
open end being provided with a surrounding U-shaped 
slot thereon; 

a fan mounted under the air outlet of the cleaner housing for 
blowing an air flow from said open end to the air outlet of 
the cleaner housing; 

a removable ashtray mounted on the open end of the cleaner 
housing, the removable ashtray having two L-shaped 
wings for hooking the U-shaped slot of the open end of the 
cleaner housing and being removable from the cleaner 
housing; 

an ashtray cover for covering the removable ashtray, the 
cover being provided with open holes acting as an air 
inlet; and 

a filter means mounted between the removable ashtray and 
the cleaner housing for filtering the air flow from the open 
end of the cleaner housing to the air outlet of the cleaner 
housing. 


5,300,140 
HYDROPRIMER FOR METALLISING SUBSTRATE 
SURFACES 

Gerhard-Dieter Wolf, Dormagen; Ulrich von Gizycki; Wolfgang 

Cohnen, both of Leverkusen; Giinther Reichert, Cologne, and 

Gert Jabs, Odenthal, all of Fed. Rep. of Germany, assignors to 

Bayer Aktiengesellschaft, Leverkusen, Fed. Rep. of Germany 

Filed Feb. 27, 1992, Ser. No. 842,715 

Claims priority, application Fed. Rep. of Germany, Mar. 9, 

1991, 4107644 
Int. Cl.5 C23C 18/28 

U.S. Cl. 106—1.11 14 Claims 

1. A hydroprimer for the deposition of firmly adhering metal 
coatings onto substrate surfaces by application of a thin layer 
of the hydroprimer to the substrate surface, if appropriate 
sensitisation and subsequent currentless wet-chemical metalli- 
sation, wherein the hydroprimer contains, as the essential 
constituents, 





294 


a) a water-dispersible polymer selected from the group con- 
sisting of water-dispersible polyacrylates, polybutadienes, 
polyesters, melamine resins, polyurethanes, and polyure- 
thane-ureas, 

b) as metallisation catalyst an ionic noble metal, a colloidal 
noble metal or both or a covalent or complex compound 
of a noble metal with organic ligands, 

c) a filler selected from the group consisting of organic and 
inorganic fillers, in an amount of 5 to 35% by weight, and 

d) water. 


5,300,141 
ANTI-STATIC COMPOSITIONS FOR MOLDS, MOLDED 
PARTS AND PAINTED SURFACES 
Floyd Meguiar, 376 Palm Dr., Arcadia, Calif. 91007 
Filed May 11, 1992, Ser. No. 881,418 
Int. Cl.5 CO9G 1/08 

USS. Cl. 106—10 31 Claims 

1. Wax-based composition for protecting and polishing 
paint, plastic and metal surfaces to remain free of clinging dust, 
comprising a first hydrocarbon wax having a relatively higher 
HLB value above about 15, a second hydrocarbon wax having 
a relatively lower HLB value of about 8, said first and second 
waxes being combined into a wax blend having an intermediate 
HLB value based on the proportions of each wax, a solvent for 
said blend having an HLB value above 12, said solvent and 
wax combination having a combined HLB value, and a small 
but anti-static-effective amount of a quaternary compound 
having an anti-static persistence at said combined HLB value 
to maintain said surfaces protected, polished and free of cling- 
ing dust. 


5,300,142 
COMPOSITIONS AND PROCESS FOR HIGHLIGHTING 
SURFACE DEFECTS IN, AND PREVENTION OF 
ADHESION OF HOT METAL TO, METAL SURFACES 
Gerald J. Cormier, Troy, Mich., assignor to Henkel Corpera- 
tion, Plymouth Meeting, Pa. 
Continuation-in-part of Ser. No. 928,927, Aug. 11, 1992, 
abandoned. This application Apr. 16, 1993, Ser. No. 49,695 
Int. C1.5 CO9D 5/00, 129/02 
US. Cl. 106—14.14 15 Claims 

1. A liquid composition which comprises water and: 

(A) from about 1.0 to about 60% by weight of polyethylene 
glycol having a weight average molecular weight in the 
range from 200 to 500: 

(B) from about 0.5 to about 15.0% by weight total of low 
foaming nonionic and non-staining anionic surfactant; 
(C) acorrosion inhibiting amount of corrosion inhibitor; and, 

optionally, at least one of: 

(D) from about 0.3 to about 10% by weight total of low 
foaming amphoteric surfactant; 

(E) from about 0.001 to about 2% by weight of a low or 
moderate foaming fluorosurfactant; 

(F) up to about 1% by weight of a rheology modifying 
agent; and 

(G) up to about 59% by weight, subject to the constraint that 
the total of components (A) and (G) does not exceed 
about 60% by weight, of polyethylene glycol having a 
weight average molecular weight of 600 or higher 
wherein low of moderate foaming is determined by the 
method wherein a glass stoppered 250 milliliter measuring 
cylinder, about 30 milliliters in diameter, is filled to the 
150 milliliter mark with a 0.1% by weight solution in 
water at room temperature of the surfactant to be tested, 
the measuring cylinder is stoppered and then vigorously 
shaken for 30 seconds, the foam height immediately after 
shaking is measured, and the foam height is measured 
again 30 seconds after shaking is completed, a foam height 
of 60 milliliters or less after shaking of 30 milliliters of less 
after 30 seconds after shaking indicates a low foam surfac- 
tant, a foam height that does not indicate a low foam 
surfactant but is not more than 100 milliliters immediately 
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after shaking of not more than 60 milliliters 30 seconds 
after shaking indicates a moderate foaming surfactant. 


5,300,143 
INK COMPOSITIONS FOR INK JET PRINTING 
William M. Schwarz, Jr., Webster, N.Y., assignor to Xerox 
Corporation, Stamford, Conn. 

Continuation-in-part of Ser. No. 738,024, Jul. 30, 1991, Pat. No. 
5,223,026. This application Dec. 17, 1992, Ser. No. 991,928 
Int. Cl.5 CO9D 11/02 
U.S. Cl. 106—22 H 37 Claims 

1. An ink composition which comprises water, a water 
soluble dye, a first component selected from the group consist- 
ing of diphenyl! sulfone, methy! phenyl] sulfone, ethyl phenyl 
sulfone, propyl phenyl! sulfone, butyl phenyl sulfone, pentyl 
phenyl sulfone, hexyl phenyl sulfone, heptyl phenyl sulfone, 
octyl phenyl sulfone, nonyl phenyl sulfone, decyl pheny] sul- 
fone, phenyl benzyl sulfone, phenyl polyoxyethylene sulfone, 
pheny] ethanol sulfone, phenyl propanol sulfone, phenyl poly- 
oxypropylene sulfone, and mixtures thereof, and a second 
component selected from the group consisting of (a) cyclic 
amines having at least one hydrogen atom bonded to a nitrogen 
atom; (b) cyclic amides having at least one hydrogen atom 
bonded to a nitrogen atom; (c) diamides having at least one 
hydrogen atom bonded to a nitrogen atom; (d) polyalkoxy-sub- 
stituted amides having at least one hydrogen atom bonded to a 
nitrogen atom; (e) polyimine-substituted amides having at least 
one hydrogen atom bonded to a nitrogen atom; and (f) mix- 
tures thereof, wherein at least one of the first and second 
components is a solid at 25° C., and wherein the ink is a liquid. 


5,300,144 
BINDER COMPOSITION 
Thomas E. Adams, Baltimore, Md., assignor to Martin Marietta 
Magnesia Specialties, Inc., Hunt Valley, Md. 
Filed Nov. 2, 1992, Ser. No. 970,207 
Int. Cl.5 CO8L 5/00 


U.S. Cl. 106—162 11 Claims 





2. A composition comprising: 

at least 1%, by weight, a substantially dry binder selected 
from the group consisting of mono saccharides, di saccha- 
rides, tri saccharides and mixtures thereof, and up to 99%, 
by weight, aggregate. 


5,300,145 
LOW AMYLOPECTIN STARCH 
Virgil Fergason, Decatur, Ill.; Roger Jeffcoat, Bridgewater, 
N.J.; John E. Fannon, Somerville, N.J., and Teresa Capitani, 
Clark, N.J., assignors to National Starch and Chemical In- 
vestment Holding Corporation, Wilmington, Del. 
Filed Aug. 28, 1992, Ser. No. 937,794 
Int. Cl.5 CO8L 3/02; CO9D 103/02 
U.S. Cl. 106—213 20 Claims 
16. A gel comprising water and an effective amount of a 
substantially pure starch extracted from the grain of a plant 
having a recessive amylose extendrer genotype that is associ- 
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ated with amylose extender modifier genes, the starch compris- 
ing less than 10% amylopectin determined by butanol fractio- 
nation/exclusion chromatography measurement, character- 


G' (dyn/cm sq.) (.) 





t pe 
00 600 120.0 180.0 240.0 

ized in that the gel is stable, and is formed at.a faster rate and 

to a higher gel strength and stiffness than a gel comprising 


water and the same amount of a 70% amylose starch. 


5,300,146 
THERMOSTABLE IRON OXIDE PIGMENTS, 
PROCESSES FOR THEIR PRODUCTION, AS WELL AS 
THEIR USE 

Friedrich Jonas, Aachen; Andreas Frankenau, and Gunter Bux- 

baum, both of Krefeld, all of Fed. Rep. of Germany, assignors 

to Bayer AG, Leverkusen, Fed. Rep. of Germany 

Filed Nov. 16, 1992, Ser. No. 977,063 

Claims priority, application Fed. Rep. of Germany, Nov. 28, 

1991, 4139052 
Int. C15 CO9C 1/22 

USS. Cl. 106—456 12 Claims 

1. Iron oxide pigments with an iron(II) content of at least 
5%, calculated as FeO, containing an additive for raising the 
stability towards air oxidation consisting of at least one com- 
pound of the formula (I) 


() 


in which 
R and R!, which are the same or different, represent hydro- 
gen or an alkyl group with 1-2 carbon atoms or halogen 
or an aryl group with 6-10 carbon atoms or together 
represent an optionally substituted C3.¢6 alkylene group or 
ring-forming —CH—CH—CH—CH—. 


5,300,147 
LOW BRIGHTNESS MAGNESIUM SILICATE SLR 
FILLER, LOW-BRIGHTNESS PAPER CONTAINING THE 
FILLER AND METHODS TO PRODUCE THE FILLER 
AND USE IT IN LOW BRIGHTNESS PAPERS 
Leif B. Martensson, and Kaarina Heikkila, both of Hamina, 
Finland, assignors to J. M. Huber Corporation, Rumson, N.J. 
Division of Ser. No. 674,293, Mar. 22, 1991, Pat. No. 5,201,950, 
which is a continuation of Ser. No. 262,930, Oct. 26, 1988, 
abandoned. This application Apr. 12, 1993, Ser. No. 45,146 
Int. Cl.5 D21H 17/69, 17/01 
US. Cl. 162—181.6 8 Claims 
1. A paper product comprising paper, and a brightness low- 
ering amount of a filler comprising: 
about 50 to 75 wt. % SiO; 
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about 5 to 12 wt. % MgO; 
about 10 to 50 wt. % silica leach residue (SLR) 
about 0 to 6 wt. % Fe203; and 
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about 0 to 7 wt. % Al203, wherein the proportion MgO:- 
SiO} is about 1:2.0-4.0. 


5,300,148 
PIGMENTS, THEIR PRODUCTION AND USE 

Manuel J. Domingo, Barcelona, Spain; Rolf Hasler, Riehen, 

Switzerland; Tibor Robinson, Basel, Switzerland, and Viktor 

Sanahuja, Reinach, Switzerland, assignors to Sandoz Ltd., 

Basel, Switzerland 

Filed Apr. 16, 1992, Ser. No. 869,681 

Claims priority, application United Kingdom, Apr. 17, 1991, 

9108135 
Int. Cl.5 CO8K 5/45 

US. Cl. 106—498 38 Claims 

36. A process for producing a pigment (P) which comprises 
reacting a colored leuco sulfur dye (L) with at least one cation- 
izing compound (A) which is suitable for the introduction of at 
least one desolubilizing cation to produce a desolubilized reac- 
tion product containing a reactive primary or secondary amino 
group and either standardizing said desolubilized reaction 
product and then reacting the standardized product with (B) a 
mono- or polyfunctional aldehyde and/or (C) a methylol com- 
pound or further reacting said desolubilized reaction product 
with (B) and/or (C) and then standardizing the product of the 
further reaction. 


5,300,149 
CEMENTITIOUS COMPOSITIONS CONTAINING 
HYDROCARBYLOXYALKYLENEOXYALKYLENECAR- 
BOXYLIC ACID OR SALT THEREOF 

Scott T. Jolley, Mentor, and Richard A. Denis, Chagrin Falls, 

both of Ohio, assignors to The Lubrizol Corporation, Wick- 

liffe, Ohio 

Filed Mar. 18, 1992, Ser. No. 853,380 
Int. Cl.5 CO4B 24/04, 24/06 

US. Cl. 106—810 24 Claims 

1. A composition, comprising (A) a cementitious material, 
(B) water and (C) a hydrocarbyloxyalkyleneoxyalkylenecar- 
boxylic acid or a salt thereof wherein (B) is present at from 5% 
to 70% and component (C) is present at from 0.01% to about 
5% by weight of the composition. 
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5,300,150 
PROCESS FOR THE IONIC EXCHANGE OF IONIZED 
STARCHES AND THE IONIZED STARCHES THUS 
OBTAINED 
Patrick Fuertes, Lambersart, and Jean-Louis Druex, Estaires, 
both of France, assignors to Roquette Freres, France 
Filed Jul. 10, 1991, Ser. No. 727,956 
Claims priority, application France, Jul. 10, 1990, 90 08767 
Int. Cl.5 C13J 1/06; CO8B 30/00, 31/02 
U.S. Cl. 127—70 14 Claims 
1. Process for the ionic exchange of ionized starch compris- 
ing: 
selecting a naturally or chemically ionized cereal or tuber 


5,300,152 
METHOD OF CLEANING TUBULAR WITH FROZEN 
LAYERED GELATIN PIG 
Frank E. Lowther, Plano, Tex., assignoer to Atlantic Richfield 
Company, Los Angeles, Calif. 
Filed Jul. 27, 1992, Ser. No. 919,323 
Int. Cl.5 BO8B 9/04 
USS. Cl. 134—8 
1. A method for cleaning a tubular comprising: 
passing a gelled, cleaning pig through said tubular wherein 
said pig contacts the interior wall of said tubular to re- 
move scale and push said scale and other debris ahead 
through said tubular, said cleaning pig comprising: 


9 Claims 


granular starch containing ionic substituents associated 
with counter-ions selected from the group consisting of 
organic and inorganic cations and anions, the anions being 
selected from the group consisting of halide, nitrate, ni- 
trite, sulphate, sulphite, thiosulphate, acetate, adipate, 
citrate, gluconate, p-tosylate, formate, pripionate, phos- 
phate, borate, thiocyanate, sulphonate ions and the cations 


a body of gelled material having an frozen layer on its outer 
surface and having a size sufficient for the periphery of 
said body to contact the interior wall of said tubular when 
said pig is positioned in and passes through said tubular; 
wherein said body of gelled material is formed from a 
mixture of (a) common gelatin of the type derived from 
collagen and-(b) a heated liquid which is then allowed to 


being selected from the group consisting of sodium, potas- cool ambient temperature. 


sium, magnesium, calcium, barium, manganese, iron, 
nickel, lead ions, 

preparing a solution comprising one or more exchange ions 
different from said counter-ions of said ionized granular 
starch and capable of replacing said counter-ions of said 
ionized granular starch, these exchange ions being se- 
lected from the group consisting of organic and inorganic 
cations and anions, the anions being selected from the 
group consisting of halide, nitrate, nitrite, sulphate, sul- 
phite, thiosulphate, acetate, adipate, citrate, gluconate, 
p-tosylate, formate, propionate, phosphate, borate, thio- 
cyanate, sulphonate ions and the cations being selected 
from the group consisting of sodium, potassium, magne- 
sium, calcium, barium, manganese, iron, nickel, lead ions, 

washing said granular ionized cereal or tuber starch with 


5,300,153 
PROCESS FOR CLEANING A NITRIC ACID 
ABSORPTION COLUMN 
Gerald G. Burtner, P.O. Box 80786, Baton Rouge, La. 70898 
Continuation of Ser. No. 682,102, Apr. 5, 1991, Pat. No. 
5,213,623. This application Feb. 9, 1993, Ser. No. 16,070 
Int. Cl.5 BO8B 9/04 


USS. Cl. 134—8 10 Claims 


said solution, thus replacing said counter-ions of said 
starch with exchange ions present in said solution, 

recovering the resulting exchanged ionized starch and solu- 
tion containing the counter-ions initially combined to the 
starch. 


1. A method of cleaning a nitric acid absorption column 
having a coil which has multiple 180° bends and is provided 
with an access port and an exit port, having a cooling fluid 
supply manifold header and header hose, and having a cooling 
fluid return manifold header and header hose, which com- 
prises: 

(a) cleaning the coil by: 

(i) inserting a pig through the access port and into the coil, 

(ii) maintaining pressure by a fluid pump on the pig suffi- 
cient to force the pig through said coil, and 

(iii) capturing the pig after it passes through the exit port; 
and 

(b) cleaning the cooling fluid supply manifold headers and 

header hoses and the cooling fluid return manifold head- 

ers and header hoses of an absorption column by: 

(i) operatively connecting a valve means to a high pres- 
sure fluid supply to control the amount of fluid flowing 
through the valve means and into a flexible hose which 
has been operatively connected to the valve means to 
receive the high pressure water, 

(ii) operatively attaching a hollow tube having a nozzle 
provided with reverse direction orifices and of a length 
greater than the length of the manifold header and the 


5,300,151 
METHOD OF CLEANING A TUBULAR WITH 
HARDENED LAYER GELATIN PIG 
Frank E. Lowther, Plano, Tex., assignor to Atlantic Richfield 

Company, Los Angeles, Calif. 

Filed Jun. 10, 1992, Ser. No. 896,634 
Int. Cl.5 BO8B 9/04 
USS. Cl. 134—8 

1. A method for cleaning a tubular comprising: 

passing a gelled, cleaning pig through said tubular wherein 
said pig contacts the interior wall of said tubular to re- 
move scale and push said scale and other debris ahead 
through said tubular, said cleaning pig comprising: 

a body of gelled gelatin having an hardened layer on its 
outer surface and having a size sufficient for the periphery 
of said body to contact the interior wall of said tubular 
when said pig is positioned in and passes through said 
tubular; wherein said body of gelled gelatin is formed 
from a mixture of (a) common gelatin of the type derived 
from collagen and (2) a heated liquid which is then al- 
lowed to cool to ambient temperature. 


10 Claims 
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header hose, to the opposite end of the flexible hose to 
receive the high pressure water from the flexible hose 


CHEMICAL 


5,300,155 
IC CHEMICAL MECHANICAL PLANARIZATION 


and to allow the high pressure water to exit from the PROCESS INCORPORATING SLURRY TEMPERATURE 


reverse direction orifices, 


CONTROL 


(iii) inserting the nozzle into the header nipple of the Gurtej S. Sandhu, Boise, Id., and Chris C. Yu, Austin, Tex., 


header hose until it emerges into the manifold, 

(iv) opening the valve means to allow high pressure water 
to flow out the reverse direction orifices, and 

(v) pulling the nozzle out of the header or header hose. 


5,300,154 
METHODS FOR CLEANING ARTICLES 
Gerald J. Ferber, Northwich, and Graham J. Smith, Chester, 
both of England, assignors to Bush Boake Allen Limited, 
United Kingdom 
Continuation-in-part of Ser. No. 567,206, Aug. 14, 1990, 
abandoned, and Ser. No. 600,372, Oct. 17, 1990, abandoned. This 
application Apr. 22, 1992, Ser. No. 872,210 
Int. Cl.5 BO8B 3/00, 3/08; C11D 1/00, 7/50 
U.S. Cl. 134—26 





1. A process for cleaning dirty articles comprising the steps 
of: 
(a) contacting the dirty articles with a solvent composition 
consisting essentially of: 
(i) Cg-C)2 aromatic hydrocarbon selected from the group 
consisting of 


Ri 


and mixture thereof, wherein Rj is CH3, R2 is a straight- 
chained or branched lower alkyl, and R3 is selected 
from a group consisting of hydrogen and straight- 
chained alkyl having 1 to 5 carbon atoms; and 
(ii) an organic polar component having from 7 to 10 car- 
bon atoms selected from the group consisting of alco- 
hols, esters, amines and ketones; 
wherein the weight ratio of the aromatic hydrocarbon to 
organic polar component is from about 95:5 to about 5:95, 
and 
wherein the contacting of the dirty article with the solvent 
composition results in a solvent residue being deposited on 
a surface of the article; and 
(b) evaporating the solvent residue from the surface of the 
article by contacting the article with an aqueous me- 
dium at a temperature of at least about 60° C., thereby 
producing a distillate comprising solvent and aqueous 
medium, 
wherein the composition of the solvent in the distillate is 
substantially uniform throughout the evaporation step. 


assignors to Micron Semiconductor, Inc., Boise, Id. 
Filed Dec. 23, 1992, Ser. No. 996,985 
Int. Cl.5 HOIL 29/00 


U.S. Cl. 148—33 


1. A semiconductor made by a process, comprising the 


49 Claims following steps: 


a) providing a semiconductor wafer having: 
a substrate; 
at least two sections of a first material (22), located upon 
the substrate; 
a second material covering the first material and substrate; 

b) removing the second material portion that is located on 
top of the first material by a temperature regulated chemi- 
cal mechanical planarization (cmp) process; 

c) a first time period where the CMP process removing 
chemical has an elevated temperature to increase the rate 
of the second material removal; 

d) a second time period where the CMP process removing 
chemical has a lowered temperature than the elevated 
temperature, thus decreasing the rate of the second mate- 
rial removal; 

e) a majority of the second material being removed by the 
first time period, and a smaller percentage of the second 
material being removed by the second time period; and 

f) a majority of the second material being removed during 
the first time period chemical component of the CMP 
process, and a smaller percentage of the second material 
being removed during the first time period by the mechan- 
ical component of the CMP process. 


5,300,156 
BONDED RARE EARTH MAGNET AND A PROCESS FOR 
MANUFACTURING THE SAME 
Fumihito Mohri; Takuji Nomura, and Shougo Miki, all of Otsu, 
Japan, assignors to Kanegafuchi Kagaku Kogyo Kabushiki 
Kaisha, Osaka, Japan 
Division of Ser. No. 748,769, Aug. 22, 1991, Pat. No. 5,240,627, 
which is a continuation-in-part of Ser. No. 733,749, Jul. 24, 1991, 
abandoned. This application Feb. 4, 1993, Ser. No. 13,402 
Claims priority, application Japan, Jul. 24, 1990, 2-195958; 
Aug. 11, 1990, 2-213110; Nov. 14, 1990, 2-309199 
Int. Cl.5 HOF 1/02 
U.S. Cl. 148—104 10 Claims 
1. A process for manufacturing a bonded rare earth magnet 
comprising coating the particles of a powder of a magnetic 
material containing at least 50 atom % of iron with a com- 
pound produced by reacting with an epoxy resin one or more 
of a polyhydric phenol having adjacent hydroxyls, a polyhyd- 
ric phenolic carboxylic acid having adjacent hydroxyls, an 
ester of a polyhydric phenol and a polyhydric alcohol having 
adjacent hydroxyls, and a polycyclic and polyhydric phenol 
having adjacent hydroxyls, or coating said particles with a 
mixture of said compound and another resin, or coating said 
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particles with said compound and then with another resin to 
form a double resin coating on the surfaces of said particles; 
and molding said coated powder by using another synthetic 
resin as a binder. 


5,300,157 
ALUMINUM-BASED INTERMETALLIC COMPOUND 
WITH HIGH TOUGHNESS AND HIGH WEAR 
RESISTANCE 

Sinji Okabe; Takashi Iwasa, and Naoya Watanabe, all of 

Saitama, Japan, assignors to Honda Giken Kogyo Kabushiki 

Kaisha, Tokyo, Japan 

Filed Jan. 29, 1992, Ser. No. 827,632 

Claims priority, application Japan, Apr. 26, 1991, 3-122928; 

Apr. 30, 1991, 3-124513 
Int. Cl. C22C 21/00 


US. Cl. 148—437 14 Claims 


8 


“SEB Es 


DPHI of Al-Cu-Mn 
INTERMETALLIC COMPOUND(kg f) 


50 60 60 
VOLUME FRACTION V f OF DISPERSION 
PHASE (%) 


INTERMETALLIC COMPOUND (Hmv) 


HARONEsS oF Al-Cu-Mn 


1. An Al-based intermetallic compound having a high tough- 
ness and a high wear resistance, which contains an Al-based 
intermetallic compound matrix phase and a eutectic crystal- 
forming element capable of eutectic reaction with Al in an 
amount of from 5% by weight (inclusive) to 30% by weight 


(inclusive), said eutectic crystal-forming element being in at 
least one form selected from the forms of (1) a solid solution 
incorporated into the Al-based intermetallic compound matrix 
phase and (2) a eutectic crystal Al-based intermetallic com- 
pound dispersion phase dispersed in the Al-based intermetallic 
compound matrix phase, wherein: 
said Al-based intermetallic compound matrix phase contains 
at least one element selected from a group consisting of 
Ni, Cu, Co, Fe and Mn as a matrix phase-forming element; 
said eutectic crystal-forming element is at least one element 
selected from a group consisting of Ni, Cu, Co, Fe, Mn, 
Ag, Pd, Pt, La, Ce, Li and Mg, and said eutectic crystal- 
forming element is different than the matrix phase-forming 
element; and 
when said eutectic crystal Ai-based intermetallic compound 
dispersion phase is at least one of the selected forms, the 
volume fraction Vf of said eutectic crystal Al-based inter- 
metallic compound dispersion phase is present in a mea- 
surable amount less than or equal to 50%. 


5,300,158 
PROTECTIVE COATING HAVING ADHESION 
IMPROVING CHARACTERISTICS 
Szuchain Chen, and Nina Yukov, both of Orange, Conn., assign- 
ors to Olin Corporation, New Haven, Conn. 
Filed May 26, 1992, Ser. No. 889,036 
Int. Cl.5 C25D 7/06 
US. Cl. 148—258 14 Claims 
1. A method of treating a copper or copper alloy substrate to 
provide improved oxidation resistance and chemical resis- 
tance, comprising: 
treating said substrate with an aqueous solution containing 
from about 0.1 to about 10 g/1 of chromium (VI) ions and 
from about 1.5 to about 10 g/l of phosphate ions, said 
phosphate ions being provided from a source selected 
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from the group consisting of phosphoric acid, a mixture of 
sulfuric acid and sodium phosphate, a mixture of sulfuric 


3 ’ 
= wr, . RY 


acid and potassium phosphate, and a mixture of sulfuric 
acid and lithium phosphate. 


5,300,159 
METHOD FOR MANUFACTURING SUPERPLASTIC 
FORMING/DIFFUSION BONDING TOOLS FROM 
TITANIUM 

Michael D. Petzoldt, Chesterfield, and Steven M. Sullivan, St. 

Peters, both of Mo., assignors to McDonnell Douglas Corpo- 

ration, St. Louis, Mo. 

Filed Dec. 23, 1987, Ser. No. 137,094 
Int. Cl.5 C22F 3/00; B32B 15/20 

USS. Cl. 148—525 8 Claims 

1. A method for manufacturing superplastic forming/diffu- 

sion bonding tooling, comprising; 

a) forming said tools from metal selected from the group 
consisting of titanium and titanium alloys; 

b) coating said tools by ion vapor deposition with a thin 
conformal layer of a material selected from the group 
consisting of aluminum and aluminum alloys; 

c) heating said coated tool sufficiently to cause an eutectic 
reaction interdiffusing the aluminum and the titanium 
layers, resulting in a titanium aluminide interface between 
the aluminum and the titanium; whereby, said tools may 
be exposed to elevated temperatures and oxidative atmo- 
spheres without exhibiting oxidation-degradative scaling, 
and whereby said tool will exhibit improved diffusion 
bonding. 


5,300,160 
LABEL TRANSFER DEVICE AND METHOD 
Richard M. Wilson, Caldwell, and Alton W. Hezeltine, Idaho 
City, both of Id., assignors to Hewlett-Packard Company, 
Palo Alto, Calif. 
Filed Nov. 17, 1992, Ser. No. 978,017 
Int. Cl. B32B 31/00 
14 Claims 


1. A label transfer device for transferring labels having 
printed information on one surface and an adhesive on the 
other surface, from a label tape ribbon having a having a lead- 
ing end, a trailing end and, a plurality of labels adhered seriatim 
thereto, to a transfer device for repositioning and placement of 
a label on a product or package, which comprises: 

a frame; 

a stripping plate having a first surface and a longitudinal axis 

slidably attached to said frame and capable of being slid 
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along said longitudinal axis from a first position to a sec- 
ond position, said stripping plate further having a trans- 
verse stripping edge at one end of said plate; 

means for positioning a label tape having a label attached 
thereto adjacent to the first surface of the stripping plate; 

means for drawing and holding the leading end of the label 
tape over and around the stripping edge; 

means for advancing the label tape across the first surface of 
the stripping plate; 

means for positioning a label attached to the label tape in a 
stripping position adjacent to the stripping edge of the 
stripping plate when the stripping plate is in the first 
position; 

means for holding both the leading end and the trailing end 
of the label tape fixed when a label attached to the label 
tape is positioned in the stripping position and when the 
stripping plate is slid from the first position to the second 
position; 

attachment and transfer means for selectable attachment to 
the label when it is held fixed in its stripping position; 

means for sliding the stripping plate from the first position to 
the second position so as to strip from the label tape a label 
held fixed in its stripping position and selectably attached 
to the attachment and transfer means. 


5,300,161 
METHOD FOR REGISTERING BOTTLES 
Eric Gifford, Chargin Falls, Ohio, assignor to Automated Label 
Systems Company, Twinsburg, Ohio 
Division of Ser. No. 708,509, May 31, 1991, Pat. No. 5,232,541. 
This application Jul. 30, 1993, Ser. No. 99,871 
Int. Cl.5 B65C 9/00 


USS. Cl. 156—64 10 Claims 
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1. A method for labeling tubular product containers with 

tubular sleeves, comprising the steps of: 

(a) advancing a container to be labeled to a product present- 
ing position; 

(b) engaging said container at the presenting position with an 
advancing conveyor and driving said engaged container 
toward a labeling station; 

(c) pushing a predecessor container out of said labeling 
station with said driven container; 

(d) halting said predecessor container with a downstream 
gate; 

(e) registering said driven container at said labeling station 
by stopping it with said predecessor container; 

(f) conveying said predecessor container further down- 
stream; and 

(g) applying one of said tubular sleeves to said registered 
container. 
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5,300,162 
PROCESS FOR THE PRODUCTION OF AN OPTICAL 
COUPLER FOR POLYMERIC OPTICAL FIBERS 

Andreas Brockmeyer, Liederbach; Hans Vowinkel, Flérsheim; 

Werner Groh, Lich; Thomas Stehlin, Hofheim am Taunus, and 

Jiirgen Theis, Oberursel, all of Fed. Rep. of Germany, assign- 

ors to Hoechst Aktiengesellschaft, Frankfurt am Main, Fed. 

Rep. of Germany 

Filed Nov. 27, 1991, Ser. No. 799,372 

Claims priority, application Fed. Rep. of Germany, Nov. 29, 

1990, 4038018 
Int. Cl.5 B65H 69/02; B32B 31/16 


USS. Cl. 156—73.2 9 Claims 


1. A process for the production of an optical coupler for 
polymeric optical fibers by arranging and bundling fibers in the 
same direction and connecting them, which comprises warm- 
ing only the core material of the fibers over the region to be 
welded to a temperature of from 50° to 250° C. for a period of 
from 0.2 to 3 hours and subsequently welding the fibers with 
the aid of ultrasound. 


5,300,163 
PROCESS FOR FABRICATING A MULTILAYER 
CERAMIC CIRCUIT BOARD 

Shiro Ohtaki, Yokohama, Japan, assignor to Asahi Glass Com- 

pany Ltd., Tokyo, Japan 

Continuation of Ser. No. 589,215, Sep. 28, 1990, Pat. No. 

5,176,772. This application Jul. 14, 1992, Ser. No. 913,049 

Claims priority, application Japan, Oct. 5, 1989, 1-258676; 
Oct. 5, 1989, 1-258677 

Int. Cl.5 B32B 31/26 


USS. Cl. 156—89 9 Claims 


1. A process for fabricating a multilayer ceramic circuit 
board which comprises the steps of: 

(i) providing a sintered ceramic substrate having optionally 
formed via holes already filled with a conductive paste or 
a conductive substance; 

(ii) printing an insulating paste layer in a prescribed pattern 
on one side or each side of the ceramic substrate; 

(iii) applying a conductive paste in a prescribed pattern on 
the insulating paste layer on the ceramic substrate; 

(iv) then, providing a ceramic green tape and forming via 
holes in the green tape; 
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(v) laminating the green tape to the insulating paste layer 
having a conductive paste in a prescribed pattern thereon; 

(vi) optionally pressing and heating the laminate from step 
(v); 

(vii) applying a conductive paste to the green tape to form a 
conductive pattern and filling the via holes of the green 
tape with a conductive paste, before or after step (v); 

(viii) laminating to the green tape on the ceramic substrate a 
ceramic green tape having via holes formed, and option- 
ally pressing and heating the laminate; 

(ix) applying a conductive paste to the green tape laminated 
in sep (viii) to form a conductive pattern and to fill the via 
holes of the same green tape; 

(x) optionally repeating steps (viii) and (ix) until the desired 
number of circuit layers has been obtained; and 

(xi) finally pressing and sintering the assembly of the ceramic 
substrate and the green tapes. 


5,300,164 
PNEUMATIC TIRE HAVING A DECORATIVE 
APPLIQUE AND A METHOD FOR APPLYING A 
DECORATIVE APPLIQUE TO A TIRE 
Mario N. DeTrano, Massillon; James H. C. Yang, Cleveland; 
George G. A. Bohm, Akron; Arthur E. Oberster, North Can- 
ton, and Russell W. Koch, Hartville, all of Ohio, assignors to 
Bridgestone Corporation, Tokyo, Japan 
Filed Feb. 7, 1992, Ser. No. 832,455 
Int. Cl.5 B60C 13/04; B29D 30/72 
U.S. Cl. 156—116 9 Claims 


1. A pneumatic tire comprising: 

a cured tread area and an outer bead, and an outer sidewall 
area extending therebetween, the bead defining an open- 
ing for receiving a wheel; 

a pre-cured, elastomeric, decorative applique on said outer 
sidewall of the tire; said applique comprising a visible 
layer and a rubber barrier layer; and, 

an adhesive layer positioned between said outer sidewall and 
said applique; said adhesive layer comprising a first and a 
second adhesive section each comprising an adhesive 
composition; each of said first and second adhesive sec- 
tions each being in adhesive contact with the tire and said 
applique; wherein said first adhesive section has a cure 
rate which is faster than said second adhesive section; said 
applique being bonded to the tire with a peel strength of at 
least 25 pounds per linear inch. 

6. A method of providing a cured pneumatic tire with a 

decorative outer sidewall, comprising the step of: 

bonding to the outer sidewall of the cured pneumatic tire a 
pre-cured, elastomeric, decorative applique with an adhe- 
sive; said adhesive comprising a first and a second adhe- 
sive section each comprising an adhesive composition; 
each of said first and second adhesive sections each being 
in adhesive contact with the tire and said applique; 
wherein said first adhesive section has a cure rate which is 
faster than said second adhesive section; and wherein said 
applique is bonded to the tire with a peel strength of at 
least 25 pounds per linear inch; said applique comprising a 
visible layer and a rubber barrier layer. 


APRIL 5, 1994 


5,300,165 
METHOD FOR MANUFACTURING A METALLIC 
POROUS SHEET 


Hirofumi Sugikawa, Toyonaka, Japan, assignor to Katayama 


Special Industries, Ltd., Osaka, Japan 


Continuation of Ser. No. 437,437, Nov. 16, 1989, abandoned. 


This application Sep. 19, 1991, Ser. No. 762,251 
Claims priority, application Japan, Apr. 14, 1989, 1-96085; 


Oct. 16, 1989, 1-270034; Oct. 16, 1989, 1-270035; Oct. 16, 1989, 
1-270036 


Int. Cl.5 B32B 31/00 


U.S. Cl. 156—150 6 Claims 





1. A method for continuously manufacturing a metallic 


porous sheet consisting essentially of the steps of: 


a. uncoiling a coil of nonwoven porous sheet and a coil of 
mesh porous sheet, adhering said nonwoven and mesh 
porous sheets to each other by melting or with an adhe- 
sive, or layering said sheets on one another, and coiling 
the resultant layered sheet around a roller, said layered 
sheet consisting essentially of said of said nonwoven sheet 
and said mesh porous sheet; 

. continuously uncoiling said layered sheet from said roller 
and making said layered sheet conductive; 

. supplying said layered sheet horizontally into a plating 
tank through an opening therein; 

. jetting plating liquid, at a flow rate of 50 to 200 m/min 
from a plating liquid supply nozzle positioned in an upper 
portion of said plating tank to a plating liquid receiving 
pipe positioned in a lower portion of said plating tank; 

. forcibly applying the plating liquid onto said layered sheet 
in a direction substantially perpendicular thereto while 
said layered sheet is being fed horizontally between said 
plating liquid supply nozzle and said plating liquid receiv- 
ing pipe; 

f. plating said layered sheet at a current density ranging from 
100 to 400 A/m?2; and 

g. coiling said layered sheet on which the metal has been 
deposited around a roller and 

wherein said plating liquid passes through at least one case 
inside said plating tank, said case containing ball shaped 
anodes, said case communicating with said plating liquid 
supply nozzle, and said layered sheet being made nega- 
tively conductive by passing it through conductive rollers 
disposed outside the opening of said plating tank. 
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5,300,166 
APPARATUS FOR MANUFACTURING A WEB AND 
METHOD 
Kintaro Aihara, Chiba; Tadashi Honda, Tokyo; Masashi 
Kobayashi, Kisarazu; Hideyo Rohyama, Yokohama; 
Kazuhiko Kurihara, Tokyo; Hiroshi Yazawa, Kunitachi, and 
Toshikazu Ohishi, Kawaguchi, all of Japan, assignors to Nip- 
pon Petrochemicals Co., Ltd. and Polymer Processing Re- 
search Institute, Ltd., both of Tokyo, Japan 
Continuation of Ser. No. 746,778, Aug. 16, 1991, abandoned. 
This application Mar. 18, 1993, Ser. No. 33,418 
Claims priority, application Japan, Aug. 17, 1990, 2-215818 
Int. Cl.5 B32B 31/00 


USS. Cl. 156—160 13 Claims 


1. An apparatus for manufacturing a web, the apparatus 
comprising: 

delivery means for delivering first and second long sheet-like 
members having a plurality of slits along the length, the 
first and second sheet-like members comprising first and 
second films, respectively; 

the delivery means comprising first guide means for feeding 
the first film in a substantially vertical direction, and sec- 
ond guide means for suspending the second film along the 
first film; 

the first guide means comprising upper guide means for 
guiding the first film downwardly and lower guide means 
for forming a vertical feeding portion of the first film 
between the upper guide means; 

the second guide means comprising a weight which is at- 
tached to the front end of the second film and support 
means for supporting the second film so that the front end 
of the second film is vertically suspended along the verti- 
cal feeding portion of the first film; 

bonding means for overlapping and bonding the rear end of 
the first film with the front end of the second film; 

the bonding means comprising heating means and receiving 
means which face each other and are accessible to each 
other, the first and second films passing between the heat- 
ing and the receiving means, each comprising one or more 
heating and receiving portions respectively; 

said first and second films each being comprised of a net-like 
material; 

said bonding means forming a continuous sheet which com- 
prises a first portion of a single layer of the first film, a 
second portion of two layers in which the first film is 
bonded to the second film, and a third portion of a single 
layer off the second film; 

the bonding means further comprising an air spray duct for 
cooling and solidifying the film, a first wire heater for 
cutting the rear end of the first film with fusing and a 
second wire heater for cutting the front end of the second 
film with fusing, said first and second films having bonded 
portions in overlapped condition adjacent the front end of 
the second film and adjacent the rear end of the first film, 
respectively, said first wire heater adapted for cutting off 
the front end of the second film from said bonded portion 
of said second film, and said second wire heater adapted 
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for cutting off the rear end of the first film from said 
bonded portion of said first film; and 

spreading means for continuously spreading the sheet which 
comprised said first, second and third portions to form a 
web. 


5,300,167 
METHOD OF PREPARING A NONWOVEN WEB 
HAVING DELAYED ANTIMICROBIAL ACTIVITY 
Ronald S. Nohr, Roswell, and John G. MacDonald, Decatur, 
both of Ga., assignors to Kimberly-Clark, Neenah, Wis. 
Continuation-in-part of Ser. No. 817,271, Jan. 3, 1992, 
abandoned. This application Jun. 11, 1993, Ser. No. 76,528 
Int. Cl.5 DO4H 3/16 
US. Cl. 156—167 12 Claims 
1. A method of forming a nonwoven web having delayed 
antimicrobial activity, in that said web does not exhibit antimi- 
crobial activity upon its formation but develops such activity 
within from about three hours to about 30 days thereafter 
without any post-formation treatment, which method com- 
prises the steps of: 

(A) melting a mixture which comprises a thermoplastic 
polyolefin, an additive, and a retardant coadditive; 

(B) forming fibers by extruding the resulting melt through a 
die at a shear rate of from about 50 to about 30,000 sec—! 
and a throughput of no more than about 5.4 kg/cm/hour; 

(C) drawing said fibers; and 

(D) collecting said fibers on a moving foraminous surface as 
a web of entangled fibers; 

in which: 
(1) said additive has the general formula, 


R2 OH R4 Re 


| 
AS waite Seria Bie thea oI 


R3 Rs R7 


OH 
—(CH2)30CH2CHCH2— 1 Rg SA 
Rio 


Rg 


in which: 

(a) Ro-Rg and Rj are independently selected monovalent 
C;-C;3 alkyl groups; 

(b) Ri and Rog are independently selected monovalent 
C6-C25 alkyl groups; 

(c) A represents a monovalent anion; 

(d) n represents an integer of from 1 to about, 20; 

(e) said additive has a weight average molecular weight of 
from about 800 to about 2,000; 

(f) said additive has a polydispersity of up to about 3.0; and 

(g) said additive is present in an amount of from about 0.5 
to about 2 percent by weight, based on the amount of 
thermoplastic polyolefin; and 

(2) said retardant coadditive is a high surface area particulate 

inorganic or organic material, which retardant coadditive: 

(a) is insoluble in the polymer at both ambient and melt- 
extrusion temperatures; 

(b) is present in an amount of from about one-half to about 
two times the amount on a weight basis of said additive; 

(c) has a surface area of from about 50 to about 1,000 m2; 
and 

(d) is capable of being at least partially coated by said 
additive. 
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5,300,168 
APPARATUS AND METHOD FOR FOLDING 
SHEET-FORM MATERIAL 

Akira Nakao, Nara; Toyofusa Endo, Takarazuka, and Takeshi 

Ikeda, Tokyo, all of Japan, assignors to Hitachi Zosen Corpo- 

ration, Osaka, Japan 

Filed Nov. 19, 1992, Ser. No. 978,208 

Claims priority, application Japan, Dec. 12, 1991, 3-327890; 

Jan. 13, 1992, 4-003429; Jan. 13, 1992, 4-003430 
Int. Cl.5 B32B 31/00; B44C 1/22; C23F 1/00 


5. A method of manufacturing a conductor foil of a rectan- 
gular toothed-edge configuration, which comprises: 

forming rectangular holes in a conductor foil tape at a prede- 
termined pitch and at different positions alternate width- 
wise of the tape, and in plural rows, and 

then cutting the conductor foil tape along the length thereof 
and at positions containing portions of respective rows of 
rectangular holes. 


5,300,169 
TRANSFER FOIL HAVING REFLECTING LAYER WITH 
FINE DIMPLE PATTERN RECORDED THEREON 

Shigehiko Tahara, Tokyo, Japan, assignor to Dai Nippon Print- 

ing Co., Ltd., Tokyo, Japan 

Filed Jan. 24, 1992, Ser. No. 826,063 

Claims priority, application Japan, Jan. 28, 1991, 3-008384; 

Feb. 1, 1991, 3-012183; Mar. 11, 1991, 3-043932 
Int. Cl.5 B44C 1/165 


US. Cl. 156—230 4 Claims 
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1. An information recording method comprising the steps of: 

preparing a transfer foil having a reflection relief hologram 
comprising at least a resin layer having a fine dimple 
pattern formed on the surface thereof, and a reflecting 
layer formed on the dimpled surface of said resin layer, at 
least a part of said reflection relief hologram being formed 
as a transferable region; 

transferring a predetermined portion of said transferable 
region to the surface of an object to which information is 
to be transferred; and 

heating at least a part of the transferred portion with a heat- 
ing means, thereby destroying said reflecting layer. 
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5,300,170 
DECAL TRANSFER PROCESS 
John Donohoe, Big Flats, N.Y., assignor to Corning Incorpo- 
rated, Corning, N.Y. 
Continuation of Ser. No. 783,863, Oct. 28, 1991, abandoned. 
This application Mar. 1, 1993, Ser. No. 2,058 
Int. Cl.5 B32B 31/00; B30B 5/02; B44C 3/00 
USS. Cl. 156—235 16 Claims 


11. A method of applying an offset, heat release decal to an 
article surface which includes the steps of 

supporting a thin, deformable, silicone membrane at the 
membrane periphery, 

successively indexing the supported membrane through at 
least three separate work positions, 

heating the membrane to a predetermined temperature at the 
first separate work position, 

presenting a decal for pickup by the heated membrane at the 
second separate work position, 

heating the decal to a predetermined temperature, 

applying pressure through the membrane at the second work 
position by a member that is separate and distinct from the 
membrane, thereby deforming the membrane against the 
decal, 

releasing the pressure on the membrane thereby picking the 
decal up on the membrane, 

bringing the membrane, and the decal on the membrane, into 
close proximity with the article surface at the third sepa- 
rate work position, 

applying pressure through the membrane by a member that 
is separate and distinct from the membrane, thereby de- 
forming the membrane to bring the decal on the mem- 
brane into contact with the article surface, and 

releasing the pressure on the membrane, thereby releasing 
the membrane from the decal and leaving the decal on the 
article surface. 


5,300,171 
CURABLE SILICONE PRESSURE SENSITIVE 
ADHESIVE TAPE AND BONDING METHOD 
EMPLOYING SAME 

Joseph T. Braun, Midland; Joseph N. Clark, Freeland; Virgil J. 

Johnson, Bay City; Shawn K. Mealey, and William J. Schoen- 

herr, both of Midland, all of Mich., assignors to Dow Corning 

Corporation, Midland, Mich. 

Continuation of Ser. No. 748,584, Aug. 22, 1991, abandoned. 
This application Feb. 16, 1993, Ser. No. 26,221 
Int. C1.5 B32B 31/00 

U.S. Cl. 156—249 15 Claims 

1. A pressure sensitive adhesive tape comprising a tape 
substrate having at least a portion of one or more sides coated 
with a silicone pressure sensitive adhesive which is curable to 
a permanent adhesive in the presence of moisture, the silicone 
pressure sensitive adhesive comprising a homogeneous mixture 
of 

(A) a silanol-free silicone pressure sensitive adhesive compo- 

nent bearing curing radicals having the formula 


ROR’)3-,SiZ— 
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and capping radicals having the formula 
R3SiO— 


wherein Z denotes a divalent radical linking the silicon 
atom of the curing radical to a silicon atom of the silicone 
pressure sensitive adhesive component, R denotes a mono- 
valent hydrocarbon radical, R’ denotes an alkyl or alkoxy- 
alkyl radical, and the subscript b has a value of 0 or 1; 

(B) an effective amount of a catalyst component to acceler- 
ate the reaction of the curing radicals with moisture to 
form siloxane bonds; and optionally, 
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h 
PVAC-paste resin 
Plasticizer 
15 i i a a Epoxy oil 
17 J Titan Dioxide BC Complex 
Stabilizer 

(C) an effective amount of a silicon compound bearing a Hi-Sil 244 ‘ 
plurality of silicon-bonded alkoxy radicals to improve the lm oe on shades of colors 
shelf life of the adhesive. —— 

11. A method of bonding two articles together with the 
pressure sensitive adhesive tape of claim 1, the method com- 
prising: 

(A) placing the adhesive tape in contact with the two articles 
so that a surface of each of the two articles is in contact 
with a portion of the silicone pressure sensitive adhesive, 

(B) exposing the silicone pressure sensitive adhesive in 
contact with the articles to moisture until the silicone 


about 25% by weight 
about 30% by weight 
about 5% by weight 
about 5% by weight 
about 5% by weight 
about 10% by weight 


making matrices in the same number as that of colors con- 
tained in a pattern to be printed with a press for use at 
different stages of printing; 

using a first of said matrices that has a removed first portion 
corresponding to a first color of a desired pattern to be 
printed on said article, applying a first printing material in 
said first color to said article through said first portion of 
said first matrix beneath which said article is positioned; 
electrically heating and drying said first printing material 
which is now printed on said article at 150°-160° C. for 
3-5 minutes; and cooling said printing material on said 
article with a fan for 2-3 minutes; 

using a second of said matrices that has a removed second 


pressure sensitive adhesive cures to a permanent adhesive. 


5,300,172 
SURFACE-PROTECTION METHOD DURING ETCHING 
Shinichi Ishiwata; Kazushige Iwamoto, both of Hiratsuka; 

Michio Ueyama, Yokohama, and Isamu Noguchi, Tokyo, all 


of Japan, assignors to The Furukawa Electric Co., Ltd., To- 
kyo, Japan 
Filed Oct. 29, 1992, Ser. No. 968,353 


portion having a configuration and position correspond- 
ing to said first portion of said first matrix, and a removed 
third portion corresponding to a second color of said 
pattern; 


Claims priority, application Japan, Nov. 1, 1991, 3-313075 
Int. Cl.5 B32B 31/00 
U.S. Cl. 156—275.5 9 Claims 
1. A surface-protection method when a plate material is 
chemically etched, which comprises sticking a radiation-cura- 
ble pressure sensitive adhesive tape onto the area of chemically 
etchable plate material where etching should not be effected, 
and after the radiation-curable adhesive layer is cured with 
irradiation of light or ionizing radiation, subjecting said plate 
material and adhesive to a chemical etching treatment, wherein 
said radiation step reduces the adhesive force to such an extent 
that it is not brought below 20 g/25 mm. 


using a first sheet of aluminium foil to cover said second 
portion from a top of said second matrix; putting said 
article having been printed with said first printing material 
beneath said second matrix such that a partially printed 
pattern formed from said first printing material is fitly 
positioned within said removed second portion of said 
second matrix and beneath said first sheet of aluminium 
foil without being crushed by said second matrix; applying 
a second printing material in said second color to said 
second matrix without overlaying said second portion; 
electrically drying said second printing material which is 
now printed on said article at 150°-160° C. for 3-5 minutes 
and air cooling said second printing material for 2-3 min- 
utes; and 
using a third of said matrices that has a removed fourth 
portion having a configuration and position correspond- 
ing to said first portion of said first matrix and to said 
second portion of said second matrix, a removed fifth 
portion having a configuration and position correspond- 
U.S. Cl. 156—277 1 Claim ing to said third portion of said second matrix, and a 
1. A method for printing soft resin onto an article, compris- removed six portion corresponding to a third color on said 
ing: pattern; using a second sheet of aluminium foil to cover 
preparing a composite printing material of said soft resin said fourth and said fifth portions from a top of said third 
containing the following compositions: matrix; putting said article having been printed with said 
first and said second printing material beneath said third 
matrix such that a partially printed pattern formed from 
said first and said second printing material is fitly posi- 


5,300,173 
METHOD FOR PRINTING SOFT RESIN 
Jenq Y. Lin, No. 1, Lane 35, Feng Ren Road, Feng Shan City, 
Kaoh Shng County, Taiwan 
Filed Apr. 6, 1993, Ser. No. 43,548 
Int. Cl.5 B32B 31/00; B41F 15/04 


PVC-paste resin about 20% by weight 
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tioned within said removed fourth and fifth portions of 
said third matrix and beneath said second sheet of alumin- 
ium foil without being crushed by said third matrix; apply- 
ing a third printing material in said third color to said sixth 
portion of said third matrix without overlaying said fourth 
and said fifth portions; electrically drying and then air 
cooling said third printing material which is now printed 
on said article. 


5,300,174 
ARTICLES INCLUDING THERMOSETTING-POWDER 
SURFACE-COATINGS 
Roger J. Leach, Cobham, and James F. Lindsay, Tamworth, 
both of England, assignors to Ferro Corporation, Cleveland, 
Ohio 


Continuation of Ser. No. 217,230, Jul. 11, 1988, Pat. No. 
5,089,076. This application Aug. 28, 1991, Ser. No. 751,310 
Claims priority, application United Kingdom, Jul. 10, 1987, 

8716242; Jun. 30, 1988, 8815638 
The portion of the term of this patent subsequent to Feb. 10, 
2009, has been disclaimed. 
Int. Cl.5 B29C 65/02 
17 Claims 


1. In a method of manufacturing a panel for architectural 
purposes, in which a thermosetting organic powder-coating 
material applied to surface of a facing sheet of the panel in the 
form of powder, is heated to melt and cure the powder and 
thereby form a coating bonded to the surface, the improve- 
ment wherein the facing sheet is a sheet consisting of glass 
having planar front and back surface, the powder is applied to 
the back surface of the glass sheet, contact is established be- 
tween the melted powder and a surface of a metal sheet prior 
to curing and while the powder is in the melted condition, and 
such contact is maintained during curing so that said metal 
sheet is thereby bonded, as a thermally-conductive backing, by 
the cured powder coating to said back surface of the glass 
sheet. 


5,300,175 
METHOD FOR MOUNTING A WAFER TO A 
SUBMOUNT 

Lawrence R. Gardner; Michael P. Norman, both of Chandler, 

and Robert W. Griffith, Jr., Mesa, all of Ariz., assignors to 

Motorola, Inc., Schaumburg, Ill. 

Filed Jan. 4, 1993, Ser. No. 82 
Int. Cl.5 B32B 31/20; HO1L 21/447 

US. Cl. 156—285 13 Claims 

8. A method for bonding a first wafer to a second wafer, 
comprising the steps of: 
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providing a first cavity, the first cavity having a wafer 
mount; 

providing the first wafer wherein the first wafer has a first 
major surface and a second major surface, the second 
major surface covered by an adhesive material; 

placing the first major surface of the first wafer on the wafer 
mount; 

providing the second wafer wherein the second wafer has a 
major surface; 

providing means for supporting the second wafer; 

placing the major surface of the second wafer on the means 
for supporting the second wafer such that the second 


Li Hs 


Lh 
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wafer rests freely on the means for supporting the second 
wafer; 

providing a second cavity wherein the second cavity en- 
closes the means for supporting the second wafer and the 
second wafer; 

bowing the second wafer and forming a curvature therein 
until the major surface of the second wafer contacts the 
adhesive material covering the second major surface of 
the first wafer; and 

modulating the curvature of the major surface of the second 
wafer after the second wafer has contacted the adhesive 
material. 


5,300,176 
PROCESS OF PRODUCING SUBSTANTIALLY 
VOID-FREE POLYIMIDE COMPOSITES 

Murty S. Tanikella, Wilmington, Del., assignor to E. I. du Pont 

de Nemours and Company, Wilmington, Del. 

Filed May 15, 1992, Ser. No. 883,945 
Int. Cl.5 B29C 65/00; B32B 31/00, 31/26 

US. Cl. 156—286 3 Claims 

1. A process for preparing a substantially void-free cured 
polyimide composite reinforced with a fibrous substrate com- 
prising: 

a. impregnating a fibrous substrate with a polyimide precur- 
sor solution comprising a substantially balanced stoichio- 
metric mixture of an aromatic tetracarboxylic acid, the 
dianhydride or diester thereof and at least one aromatic 
diamine in a solvent therefor, said solvent constituting 
from 40 to 60% by weight of the precursor-solvent solu- 
tion, and with a strongly basic tertiary or sterically hin- 
dered secondary amine having a pKb of between 2.8 and 
5 in an amount of from 2.5 to 10.0 mol % based on the 
diamine component; 

b. preparing prepreg from the impregnated fibrous substrate; 

c. forming a multi-ply laminate of prepregs and heating the 
laminate under vacuum to reduce solvent and water to a 
volatiles content of from about 4 to 6% by weight; and 

d. consolidating the laminate by hot-pressing under vacuum 
and curing the consolidated laminate. 
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5,300,177 
METHOD OF PRESSURE SEALING BUSINESS FORMS 


CHEMICAL 


5,300,178 
INSULATION ARRANGEMENT FOR MACHINERY 


Richard S. Downing, Grand Island, and Daniel F. Pustelnik, Thomas E. Nelson, and Daniel J. Eigel, both of Anchorage, Ky., 


West Seneca, both of N.Y., assignors to Moore Business 
Forms, Inc., Grand Island, N.Y. 
Division of Ser. No. 857,277, Mar. 25, 1992, abandoned. This 
application Sep. 1, 1993, Ser. No. 115,131 
Int. Cl.5 B32B 31/00 


US, Cl. 156—290 12 Claims 


1. A method of handling business forms each having at least 
first and second perpendicular strips of pressure sensitive 
adhesive of a predetermined width for fixing one part of each 
business form to another part, utilizing a machine having a first 


set of rollers rotatable about parallel first and second axes, and 
a second set of rollers rotatable about parallel third and fourth 
axes substantially perpendicular to the first and second axes, 
which rollers apply a sealing force at a nip, comprising the 
steps of: 

(a) feeding a business form into operative association with 
the nip of the first set of rollers, with the first strip of 
adhesive aligned with the nip; 

(b) rotating the first set of rollers so that the business form is 
driven through the nip in a first direction, a sealing force 
being applied by the first set of rollers to the predeter- 
mined width of adhesive of the first strip; 

(c) just prior to the form being driven completely through 
the nip, stopping rotation of the first set of rollers, and 
reversing the direction of rotation thereof, so that the 
business form is driven through the nip in a second direc- 
tion, opposite the first direction; and then rotating the 
form 90 degrees about an axis parallel to the first and 
second axes; and then 

(d) after the business form has been driven through the nip of 
the first set of rollers in the second direction, passing the 
form into operative association with the nip of the second 
set of rollers with the second strip of adhesive aligned 
with the nip; 

(e) rotating the second set of rollers so that the business form 
is driven through the nip in a third direction, substantially 
perpendicular to the first and second directions, a sealing 
force being applied by the second set of rollers to the 
predetermined width of adhesive of the second strip; 

(f) just prior to the form being driven completely through 
the nip, stopping the second set of rollers, and reversing 
the direction of rotation thereof so that the form is driven 
through the nip in a fourth direction, opposite the third 
direction; and 

(g) after step (f), removing the form from association with 
the rollers. 


assignors to Soltech Inc., Shelbyville, Ky. 

Continuation of Ser. No. 693,436, Apr. 29, 1991, abandoned, 
which is a division of Ser. No. 475,810, Feb. 6, 1990, abandoned. 
This application Sep. 3, 1992, Ser. No. 939,417 
Int. Cl.5 B32B 31/26 


USS. Cl. 156—292 1 Claim 


1. A method of fabricating an acoustical panel for use in 
sound reduction comprising the following steps: 

providing an intermediate layer of acoustical insulation 
material; 

providing a first a vacuum formed, shaped outer layer of a 
synthetic film material; 

providing a second vacuum formed, shaped outer layer of a 
synthetic film material, whereby the first and second outer 
layers are vacuum formed so as to closely conform to the 
size, shape and contour of the insulation material and 
whereby upon placing the two film layers on opposite 
sides of the insulation, their peripheral edges abut com- 
pletely around the insulation; 

laminating said first and second outer layer to opposite sides 
of said intermediate layer of acoustical insulation material 
by heat metal a portion of said first and second outer 
layers into said intermediate layer of acoustical insulation 
material; and, 

heat-sealing together outer peripheral edges of said first and 
second outer layers so as to encase said intermediate layer. 


5,300,179 

MAGNETIC DISK MANUFACTURING APPARATUS 
Mitsunobu Usui, and Toshihiro Matsushita, both of Kanagawa, 

Japan, assignors to Fuji Photo Film Co., Ltd., Kanagawa, 

Japan 

Filed Apr. 7, 1992, Ser. No. 864,620 
Claims priority, application Japan, Apr. 19, 1991, 3-115585 
Int. Cl.5 B32B 31/00 


US. Cl. 156—381 15 Claims 


14. An apparatus for manufacturing a magnetic disk wherein 

a center core having an adhesive substance previously applied 
thereto is adhered to a magnetic sheet, comprising: 

a holder having a plurality of arms extending therefrom, 

each of said arms having a center core retaining member 
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for receiving and retaining said center core, said holder 
being rotatable such that said retaining members rotate 
about a 36 degree orbital path; 

an annular housing substantially surrounding said orbital 
path; 

means for circulating hot air through said orbital path de- 
fined by said housing to partially dry said adhesive applied 
to said center core; 

a plurality of processing stations disposed along said orbital 
path, wherein the number of said processing stations cor- 
responds to the number of said arms and said processing 
stations simultaneously process a plurality of center cores, 
said processing stations comprising at least: 

a core feed station, to which said center core having said 
adhesive applied thereto is fed, said center core being 
received by said retaining member at said core feed sta- 
tion; and 

an adhering station at a position downstream of said core 
feed station for adhering said center core to said sheet. 


5,300,180 
MAGNETIC TIRE BEAD SETTER 
Stephen T. Griebling, Akron, Ohio, assignor to Bridgestone/- 
Firestone, Inc., Akron, Ohio 
Filed Jun. 10, 1993, Ser. No. 75,194 
Int. Cl1.5 B29D 30/32 
US. Cl. 156—403 


13. A bead setter ring for mounting on a tire building drum; 
said ring having a plurality of individual bead setters mounted 
in a spaced circular arrangement on said ring, each of said 
setters including a holder secured to the setter ring; a finger 
having a magnetized area thereon for releasably gripping a 
metallic bead; and means for slidably pivotally mounting the 
finger on the holder whereby said finger is free to move in a 
generally radially outward direction upon radial outward 
movement of bead locks of a tire building drum to grip the 
bead, and then pivot in a generally axial direction upon axial 
movement of the setter ring toward a bead load position. 


5,300,181 
LABEL STICKING APPARATUS 
Yasuhiro Yamaguchi, Osaka, Japan, assignor to Osaka Sealing 
Printing Co., Ltd., Osaka, Japan 
Filed Oct. 5, 1992, Ser. No. 956,533 
Claims priority, application Japan, Oct. 9, 1991, 3-290621; 
Dec. 2, 1991, 3-347854; Dec. 2, 1991, 3-347855; Sep. 9, 1992, 
4-268036 
Int. Cl.5 B44C 1/00 
US. Cl. 156—542 

1. A label sticking apparatus comprising: 

a plurality of pressing means for pressing a label onto an 
object to be labeled; 

a holding means for holding said plurality of pressing means 
with a first elastic body individually and free to advance 
or retreat; 

a pushing-out means for pushing out said holding means 
along the advancing direction; and 

a stopping means for suddenly stopping said holding means 


8 Claims 
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having been pushed out along the advancing direction by 
said pushing-out means, wherein 


said plurality of pressing means are stopped by said stopping 
means and thereafter move by inertia along the advancing 
direction of said pressing means against the elasticity of 
said first elastic body. 


5,300,182 
LAMINATOR APPARATUS FOR MAKING IMAGE 
PROOFS 
Bradley C. DeCook, Rochester; Kevin S. Reitter, Hamlin; David 
A. Smith, Hilton; Mark A. Pietraszewski, and Roger A. 
Brooks, both of Rochester, all of N.Y., assignors to Eastman 
Kodak Company, Rochester, N.Y. 
Filed Aug. 23, 1991, Ser. No. 749,061 
Int. Cl.5 B32B 31/04; B65H 29/00 


USS. Cl. 156—555 9 Claims 


. In a laminating system comprising: 

. a housing for containing the laminating system, 

. feeding means for feeding a material to be laminated and 
a laminating material to the laminating system, 

. retaining means for retaining the material to be laminated, 
the retaining means including an entrance slot means for 
guiding a leading edge of the material to be laminated to a 
rotary feeding means, the rotary feeding means includes 
means for feeding the leading edge of the material to be 
laminated into the rotary feeding means and locking the 
leading edge of the material to be laminated in the rotary 
feeding means, 

d. releasing means for releasing a laminated material, 

e. transport means for transporting the material to be lami- 
nated and the laminating material, 

f. guide means for guiding the material to be laminated and 
the laminating material along respective paths to bring 
said materials together for lamination, and 

g. laminating means for laminating said materials together. 
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5,300,183 
FLEXURE PLATE FOR A LAMINATOR APPARATUS 
Bradley C. DeCook, Rochester, N.Y., assignor to Eastman 
Kodak Company, Rochester, N.Y. 
Filed Aug. 23, 1991, Ser. No. 749,065 
Int. Cl.5 B32B 31/04; B6S5H 29/00 


USS. Cl. 156—555 8 Claims 


. In a laminating system comprising: 
. a housing for containing the laminating system, 
. feeding means for feeding a material to be laminated and 

a laminating material to the laminating system, 

. retaining means for retaining the material to be laminated, 

. releasing means for releasing a laminated material, 

. transport means for transporting the material to be lami- 
nated and the laminating material, 

f. guide means for guiding the material to be laminated and 
the laminating material along respective paths to bring 
said materials together for lamination, 

. laminating means for laminating said materials together, 
and 

. conforming means for holding the material to be lami- 
nated against a backing portion of the laminating means 
for preventing creases and wrinkles in the material to be 
laminated, the conforming means including; 

a curved entrance slot means, in the backing portion of the 
laminating means, for guiding a leading edge of the 
material to be laminated to a rotary feeding means and 
for preventing creasing and wrinkling of the material to 
be laminated, 

a flexible plate, in cooperation with the rotary feeding 
means, for making contact and urging the material to be 
laminated against the backing portion of the laminating 
means as the material to be laminated begins its travel 
with the backing portion of the laminating means. 


5,300,184 
PRESS ROLL APPARATUS FOR MANUFACTURING 
é LAMINATED GLASS 

Hiroaki Masunaga, Kyoto, Japan, assignor to Nippon Sheet 

Glass Co., Ltd., Japan 

Filed Jun. 24, 1992, Ser. No. 903,985 
Claims priority, application Japan, Jun. 24, 1991, 3-178691 
Int. Cl.5 B32B 31/20 

US. Cl. 156—582 10 Claims 

1. A press roll apparatus for temporarily or finally bonding 
two glass sheets with an adhesive intermediate film sand- 
wiched therebetween to manufacture a laminated glass, said 
press roll apparatus comprising: 

a drive source: 

a plurality of drive roll units each having a pair of upper and 
lower presser rolls operatively coupled to said drive 
source and rotatable by said drive source for pressing the 
glass sheets therebetween; 

a plurality of free roll units each having a pair of upper and 
lower presser rolls freely rotatable for pressing the glass 
sheets therebetween; 

a first frame housing said drive rolt units and said free roll 
units therein, said drive roll units and said free roll units 
being vertically positionally adjustably supported by said 
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first frame, said first frame having a pair of horizontal 
shafts projecting outwardly; 

a second frame, said first frame being supported on said 
second frame by said horizontal shafts for angular move- 
ment about the horizontal shafts, said second frame having 
a pair of horizontally spaced vertical support columns; 
and 


pair of vertically movable members vertically movably 
supported by said support columns, respectively, said 
horizontal shafts being tiltably supported by said verti- 
cally movable members for angular movement within a 
vertical plane containing axes of said horizontal shafts. 


5,300,185 
METHOD OF MANUFACTURING III-V GROUP 
COMPOUND SEMICONDUCTOR 
Hisao Hori, Tokyo; Yoshito Kawakyu, Kawasaki; Hironori 
Ishikawa, Tokyo, and Masao Mashita, Yokohama, all of 
Japan, assignors to Kabushiki Kaisha Toshiba, Kawasaki, 
Japan 
Filed Mar. 27, 1992, Ser. No. 858,690 
Claims priority, application Japan, Mar. 29, 1991, 3-122002; 
Apr. 5, 1991, 3-073270; May 7, 1991, 3-101156; Aug. 30, 1991, 
3-219101 
Int. Cl.5 C30B 25/02 
US. Cl. 158—610 


1. A method of manufacturing a III-V group compound 
semiconductor in which a III group source and a V group 
source are decomposed to grow the III-V group compound 
semiconductor on a substrate, wherein said V group source is 
a compound represented by formula (1) given below: 
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Formula (1) 


XH? 


Mn 


where X represents a V group element, n represents an integer 
from 1 to 3, and Y represents a group selected from the group 
consisting of a non-substituted amino group and an alkyl-sub- 
stituted amino group bonded to the benzene ring at a position 
selected from the 2-, 4-, and 6-positions. 


5,300,186 
HETERO-EPITAXIALLY GROWN COMPOUND 
SEMICONDUCTOR SUBSTRATE AND A METHOD OF 
GROWING THE SAME 
Kuninori Kitahara, Zama; Nobuyuki Ohtsuka, Atsugi, and 

Masashi Ozeki, Yokohama, all of Japan, assignors to Fujitsu 
Limited, Kanagawa, Japan 
Division of Ser. No. 342,785, Apr. 25, 1989, Pat. No. 5,130,269. 
This application Apr. 7, 1992, Ser. No. 864,552 
Claims priority, application Japan, Apr. 27, 1988, 63-105036; 
Oct. 20, 1988, 63-264618 
Int. Cl.5 C30B 25/16 


US. Cl. 156—613 6 Claims 


FLOW RATE 


bic 








1. A method of growing a gallium arsenide single crystal 
layer on a silicon substrate, comprising the steps of: 

growing a buffer layer of aluminum arsenide on the silicon 
substrate by atomic layer epitaxy using metal organic 
chemicai vapor deposition wherein pyrolysis of a first 
source gas for aluminum and a source gas for arsenic are 
alternately pyrolyzed; 

and growing the gallium arsenide single crystal layer on the 
buffer layer epitaxially. 


5,300,187 
METHOD OF REMOVING CONTAMINANTS 
Israel A. Lesk, Phoenix, Ariz.; Young Limb, Austin, Tex.; Philip 
J. Tobin, Austin, Tex.; John Franka, Austin, Tex.; Paul T. 
Lin, Austin, Tex.; Jonathan C. Dahm, Austin, Tex.; Gary L. 
Huffman, Austin, Tex., and Bich-Yen Nguyen, Austin, Tex., 
assignors to Motorola, Inc., Schaumburg, Ill. 
Filed Sep. 3, 1992, Ser. No. 940,108 
Int. Cl.5 B44C 1/22; HO1IL 21/306 
US. Cl. 156—628 22 Claims 
1. A method of removing contaminants, comprising the steps 
of: 
providing a semiconductor material; and 
heating the semiconductor material without the use of ultra- 
violet irradiation in an ambient comprised of a nonreactive 
gas and a halogen compound and at a temperature within 
the range of a minimum temperature where the halogen 
compound decomposes to halogen atoms, without the use 
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of ultraviolet irradiation, which react with the contami- 
nants present on the semiconductor material to form con- 
taminant-halides and where the contaminant-halides are 
volatile and a maximum temperature less than or equal to 
approximately 800° C., wherein an oxide layer of less than 
or equal to approximately 50 Angstroms is formed on the 
semiconductor material during the heating, and further 
wherein a partial pressure of the halogen compound in the 
ambient is at least sufficient to remove a substantial 
amount of contaminants and wherein the semiconductor 
material is heated for at least a time sufficient to remove a 
substantial amount of the contaminants. 


5,300,188 
PROCESS FOR MAKING SUBSTANTIALLY SMOOTH 
DIAMOND 

Alison J. Tessmer, and David L. Dreifus, both of Cary, N.C., 

assignors to Kobe Development Corp., Research Triangle 

Park, N.C. 

Filed Nov. 13, 1992, Ser. No. 975,817 
Int. Cl.5 HO1L 21/00 


US. Cl. 156—636 29 Claims 








1. A process of making a substantially smooth diamond layer 
having a thickness on a substrate comprising the steps of: 

depositing a patterned polish stopping layer on a substrate to 
a thickness while leaving portions of the substrate ex- 
posed; 

depositing a diamond layer on the polish stopping layer and 
on the portions of the substrate left exposed; and 

polishing the diamond layer down to the polish stopping 
layer by a method including the mechanical or chemical 
consumption or both of the diamond layer wherein the 
polish stopping layer is capable of stopping the consump- 
tion of the diamond layer to form a diamond layer on the 
substrate having a smooth upper surface and having a 
thickness equal to the thickness of the polish stopping 
layer. 


5,300,189 
PLASMA SURFACE TREATMENT METHOD AND 
APPARATUS 
Yuichi Kokaku; Makoto Kitoh, both of Yokohama, and Yo- 
shinori Honda, Fujisawa, all of Japan, assignors to Hitachi, 
Ltd, Tokyo, Japan 
Filed May 20, 1987, Ser. No. 51,701 
Claims priority, application Japan, May 21, 1986, 61-114562 
Int. Cl.5 BOSD 5/00; BO1J 15/00 
U.S. Cl. 156—643 33 Claims 
1. A method for depositing a film of carbon on a surface of 
a film with plasma comprising the steps of: 
advancing a film together with a grounded electrode in a 
first direction; 
providing a hollow counter electrode having an opening 
disposed in a facing relationship to the grounded electrode 
and having an inner surface, the inner surface and a por- 
tion of the grounded electrode facing the opening defining 
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a space between the counter electrode and the grounded 
electrode in which a plasma is to be enclosed; 

applying a high frequency voltage to said counter electrode; 
and 

introducing gas containing hydrocarbons in the space be- 
tween said grounded electrode and said counter electrode 


to produce said plasma at a treatment portion, the area of 
the counter electrode that is in contact with said plasma 
being sufficiently larger than the area of the grounded 
electrode that is in contact with the plasma to enhance 
plasma density in the neighborhood of the treatment por- 
tion. 


5,300,190 
PROCESS OF PRODUCING DIFFRACTION GRATING 
Hiroshi Sugimoto; Teruhito Matsui; Ken-ichi Ohtsuka; Yuji 
Abe, and Toshiyuki Ohishi, all of Hyogo, Japan, assignors to 
Mitsubishi Denki Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 701,009, May 13, 1991, abandoned, 
which is a continuation of Ser. No. 209,738, Jun. 22, 1988, 
abandoned. This application Sep. 21, 1992, Ser. No. 947,981 
Claims priority, application Japan, Jun. 24, 1987, 62-158280; 
Aug. 28, 1987, 62-215582; Oct. 1, 1987, 62-248450; Oct. 5, 1987, 
62-249687 
Int. Cl.5 G02B 5/18; HO1L 21/308 


US. Cl. 156—653 12 Claims 


1. A process of producing a diffraction grating, comprising 
the steps of: 

forming in a first pattern defining a first phase a first diffrac- 
tion grating layer of resin material on at least a first por- 
tion of a substrate surface and leaving the reminder of said 
first portion of said substrate surface exposed so as to 
expose spaces between resin portions in said first diffrac- 
tion grating layer; 

forming a coating layer at least on said first diffraction grat- 
ing layer and said exposed surface of said first portion of 
said substrate, said coating layer comprising a second 
material that is not dissolved by a solvent which is capable 
of dissolving said resin; 

forming in a second pattern defining a second phase opposite 
said first phase a second diffraction grating layer compris- 
ing said second material by removing at least that portion 
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of said coating layer positioned on said first diffraction 
grating by etching, and then removing said resin material 
by using said solvent so as to remove said first diffraction 
grating layer; 

etching, without planarization, said substrate using said 
second diffraction grating layer as a mask; and 

removing said second diffraction grating layer to thereby 
form said diffraction grating in said substrate; wherein said 
first diffraction grating layer covers at least said first 
portion and a second portion of said substrate and said 
coating layer covers said first diffraction grating layer 
and, following said coating etching step, a portion of said 
first diffraction grating layer covering said second portion 
of said substrate is left, said second diffraction grating 
layer is formed in said first portion where said portion of 
said first diffraction grating layer has been removed and 
said substrate etching step comprises etching said sub- 
strate using respective independent etching masks of said 
first and second diffraction grating layers so as to provide 
said diffraction grating having different phases on said 
substrate. 


5,300,191 
CHLORINE DIOXIDE GENERATION FOR A ZERO 
DISCHARGE PULP MILL 

Hans G., Lindberg, Glens Falls, N.Y., assignor to Kamyr, Inc., 

Glens Falls, N.Y. 

Continuation-in-part of Ser. No. 922,334, Jul. 30, 1992. This 
application Dec. 23, 1992, Ser. No. 997,306 
Int. Cl.5 D21C 11/12 

US. Cl. 162—31 


20. A method of producing chlorine dioxide for a cellulose 
pulp mill having a bleach plant including at least one chlorine 
containing chemical treatment stage, black liquor evaporator, 
and a recovery boiler, comprising the steps of automatically, 
continuously and sequentially: 

(a) concentrating liquid effluents from the bleach plant to a 

concentration level high enough for incineration; 

(b) incinerating the concentrated bleach plant independent 
of the black liquor evaporator and recovery boiler to 
produce an ash; and 

(c) using at least a part of the ash directly in the manufacture 
of chlorine dioxide, which chlorine dioxide in turn is used 
in the bleach plant to bleach pulp. 


5,300,192 

WET LAID FIBER SHEET MANUFACTURING WITH 

REACTIVATABLE BINDERS FOR BINDING PARTICLES 
TO FIBERS 

Michael R. Hansen, Seattle, and Richard H. Young, Sr., Federal 

Way, both of Wash., assignors to Weyerhaeuser Company, 

Federal Way, Wash. 

Filed Aug. 17, 1992, Ser. No. 931,213 
Int. Cl.5 D21H 23/22 

US. Cl. 162—184 45 Claims 

1. A method of producing fibers with adhered particles 
comprising: 
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providing fibers that have hydrogen bonding functional sites 
in a wet laid fiber sheet or web manufacturing line in 
which the fibers are formed into a web; 

applying a binder to the fibers while the fibers are on the wet 
laid sheet manufacturing line, the binder having a volatil- 
ity less than water, the binder also having a functional 
group that forms a hydrogen bond with the fibers and that 


is capable of forming a hydrogen bond or a coordinate 
covalent bond with particles; 
adding particles having a hydrogen bonding or a coordinate 
covalent bonding functionality to the fibers; and 
activating the binder from an inactive state by mechanical 
agitation, heat, or addition of an activating liquid, to bond 
the particles to the fibers. 


5,300,193 
METHOD FOR PAPER MACHINE STOCK POND 
CONSISTENCY CONTROL 

James A. Rule, Jr., Clifton Forge, Va.; Jeffery S. Sanford, 

Charleston, and Allen C. Wall, Goose Creek, both of S.C., 

assignors to Westvaco Corporation, New York, N.Y. 
Continuation of Ser. No. 641,539, Jan. 15, 1991, abandoned. This 

application Jan. 28, 1993, Ser. No. 13,495 
Int. Cl.5 D21C 1/08, 7/06 


US. Cl. 162—198 5 Claims 


1. A method of improving an effectiveness of a top forming 
roll disposed transversely across and above a paper machine 
web forming section length such that said roll engages a travel- 
ing top surface of an aqueous stock pond carried along a ma- 
chine direction by a forming wire at a point on said forming 
section length downstream of a suction box disposed trans- 
versely across and below said forming wire, said method com- 
prising the steps of: 

measuring a total combined mass flow rate of said aqueous 

stock pond and said forming wire at a point along said 
forming section length between said suction box and said 
top forming roll; 

generating a first signal which is proportional to said com- 

bined mass flow rate; 

generating a second signal which is proportional to a mass 

flow rate of only said forming wire; 

combining said first and second signals to yield a third signal 

which is indicative of only a mass flow rate of said stock 
pond; 

generating a fourth signal which is proportional to a mass 

flow rate of a dry fiber constituent within said stock pond; 

combining said third signal with said fourth signal to yield a 

fifth signal which is proportional to a consistency of said 
stock pond at said point along substantially along said 
forming section length between said suction box and said 
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top forming roll where said combined mass flow rate is 
measured; 

generating a reference signal from said suction box; 

combining said fifth signal with said reference signal to yield 
a vacuum regulation signal; and, 

adjusting, when necessary, a vacuum within said suction box 
in response to said vacuum regulation signal in order to 
control said consistency of said stock pond to a desired 
consistency, as said stock pond is carried into top surface 
contact with said top forming roll. 


5,300,194 
PITCH CONTROL 
Ulrich Welkener, Antwerpen, Belgium, and Thord Hassler, 
Rydeback, Sweden, assignors to W. R. Grace & Co.-Conn., 
New York, N.Y. 
Filed Dec. 19, 1991, Ser. No. 810,746 
Claims priority, application United Kingdom, Dec. 24, 1990, 
9028010 
Int. Cl. D21F 1/32 


US. Cl. 162—199 10 Claims 


1. A method for controlling pitch or stickies deposits on pulp 
or papermaking equipment surfaces which comprises applying 
to the equipment surfaces which are not in continuous contact 
with water a water soluble cationic polymer and a water solu- 
ble anionic polymer wherein the cationic polymer and the 
anionic polymer are applied separately. 


5,300,195 
CONTINUOUS VERTICAL DIGESTER APPARATUS 
Johan C. F. C. Richter, Oslo, Norway, and Ole J. Richter, 
Karlstad, Sweden, assignors to Kamyr AB, Karlstad, Sweden 
Filed May 31, 1988, Ser. No. 200,204 
Int. CL.5 D21C 7/06, 7/14 
20 Ciaims 








1. Apparatus for continuous cooking of cellulosic fibrous 

material to produce paper pulp, comprising: 

(a) a generally vertically disposed elongated impregnation 
vessel without a vertical screw so as to minimize mechani- 
cal action on the cellulosic fibrous material having a top 
and a bottom, and solid side walls; 

(b) means for feeding a liquid slurry of cellulosic fibrous 
material to the bottom of the impregnation vessel; 

(c) a mechanical separating means disposed at the bottom of 
the impregnation vessel for separating cellulosic fibrous 
material from liquid, so as to decrease the liquid to mate- 
rial ratio of the slurry; 

(d) a generally vertically disposed digesting vessel having a 
top and a bottom, and an inlet at the top thereof; 
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(e) the top of the impregnation vessel located adjacent the 
top of the digesting vessel; 

(f) means for transferring the material from the top of the 
impregnation vessel to the top of the digesting vessel with 
a minimum of mechanical action on the material; 

(g) the length of the path of movement in the impregnation 
vessel from means (c) to (f) is about equal to the height of 
the digesting vessel; 

(h) extraction screen means disposed in the digesting vessel 
for withdrawing liquid therefrom; and 

(i) pulp discharge means disposed adjacent the bottom of the 
digesting vessel and wherein the impregnation vessel is 
disposed within said digesting vessel, generally concentric 
therewith and conduit means being provided and disposed 
on the exterior of the impregnation vessel for distributing 
treatment liquid into the column of material in the digest- 
ing vessel at a plurality of different levels within the di- 
gesting vessel. 


5,300,196 
TWIN-WIRE FORMER WITH FRAME FOR A PAPER 
MAKING MACHINE 

Wilfried Kraft, Heidenheim, Fed. Rep. of Germany, assignor to 

Voith GmbH, Fed. Rep. of Germany 

Filed May 28, 1992, Ser. No. 889,677 

Claims priority, application Fed. Rep. of Germany, May 29, 

1991, 4117597 
Int. Ci.5 D21F 1/00 
9 Claims 
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1. A twin wire former for a paper making machine compris- 
ing: 

a support frame; 

first lower wire support means supported on the frame; an 
endless loop lower wire supported on the first support 
means, and the first support means supporting the lower 
wire in a loop; 

second upper wire support means supported on the frame; an 
endless loop upper wire supported on the second support 
means and the second support means supporting the upper 
wire in a loop; 

the first support means including a forming roll in the loop of 
the lower wire; the second support means including a 
breast roll in the loop of the upper wire; the first and 
second support means being so placed and the forming 
roll and the breast roll being so placed as to form a gener- 
ally wedge shape entrance slot for pulp suspension be- 
tween the first and second wires near to the breast and 
forming rolls; 

the first and second support means positioned aid define a 
forming zone between the first and second wires begin- 
ning at the entrance slot and extending downstream there- 
from along the path of the wires; and the support means 
directing the wires to separate along the path of the wires 
downstream of the forming zone; 

the support means supporting the wires so that the forming 


zone rises from the entrance slot inclined to the horizontal 
at an angle of 30° to 50°; 

a pulp suspension supply headbox having a front and a rear 
side and an outlet nozzle which directs a pulp stream into 
the entrance slot; 

the support frame including means supporting the first and 
the second support means for the lower and upper wires; 

the frame comprising a front support to the front side of the 
headbox, the front side being upstream from the inclined 
forming zone, a rear support to the rear side of the head- 
box, said rear support having a front and a rear side, an 
upper beam connecting the front and rear supports giving 
the frame generally the shape of an inverted U; a lower 
beam of a size and length and located so as to be within the 
loop of the lower wire as defined by the first support 
means; the lower beam extending both to the front and the 
rear sides of the rear support, wherein the lower beam has 
a front end extending to the area as defined inside the 
U-shaped frame, and the lower beam has a rear end which 
extends near to an end of the loop of the lower wire 
furthest from and remote from the headbox; 

water removal means in each of the upper and lower wire 
loops at the wires along the forming zone; at least one of 
the water removal means of the upper wire being sus- 
pended from the upper beam; and at least one of the water 
removal means of the lower wire supported on the lower 
beam. 


5,300,197 
DISTILLATION APPARATUS WITH POROUS 
MEMBRANE AND HEAT PUMP 


Kenji Mitani; Akira Ashida, both of Yokohama; Katsuya Ebara, 


Mito, and Hideaki Kurokawa, Hitachi, all of Japan, assignors 
to Hitachi, Ltd., Tokyo, Japan 
Filed Dec. 10, 1990, Ser. No. 625,106 
Claims priority, application Japan, Dec. 12, 1989, 1-320466 
Int. C1.5 BOID 3/00, 61/36 


USS. Cl. 202—177 40 Claims 


1. A distillation apparatus comprising: 

a feed water flow passage through which feed water to be 
distilled flows; 

a distillate flow passage through which distillate produced 
by distillation of said feed water flows; 

a distillation unit for distilling said feed water, said distilla- 
tion unit comprising an evaporation part provided in said 
feed water flow passage, a condensation part provided in 
said distillate flow passage, and a hydrophobic porous 
membrane interposed between said evaporation part and 
said condensation part, said distillate flow passage intro- 
ducing at least a portion of the distillate into contact with 
steam that passes through said hydrophobic porous mem- 
brane from said evaporation part, wherein said evapora- 
tion part, said condensation part and said hydrophobic 
porous membrane are integrated with one another; 

a heating unit provided apart from said distillation unit and 
having a heat pump for heating said feed water in said feed 
water flow passage; and 

a cooling unit for cooling said distillate in said distillate flow 
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passage, said cooling unit being provided apart from said 
distillation unit; 

wherein a heat radiating side of said heat pump of said heat- 
ing unit is disposed in said feed water flow passage 
whereas a heat absorption side of said heat pump is con- 
nected to a waste heat source. 


5,300,198 
PROCESS FOR THE SEPARATION OF ETHYLIDENE 
DIACETATE FROM ACETIC ANHYDRIDE 

Donald W. Lane, and Ronnie D. Lilly, both of Kingsport, Tenn., 

assignors to Eastman Kodak Company, Rochester, N.Y. 

Filed Apr. 5, 1993, Ser. No. 43,077 
Int. Cl.5 BOID 3/34 

US. Cl. 203—6 2 Claims 

1. Process for the separation of acetic anhydride from ethyli- 
dene diacetate which comprises feed (1) a mixture comprising 
about 50 to 95 weight percent acetic anhydride and 5 to 50 
weight percent ethylidene diacetate to the mid-section of a 
distillation column and (2) acetic acid to the base of the col- 
umn; and removing (A) a top product comprising acetic anhy- 
dride containing less than 2 weight percent ethylidene diace- 
tate from the top of the column and (B) a bottom product 
comprising bout 70 to 95 weight percent ethylidene diacetate, 
5 to 30 weight percent acetic anhydride, and up to about 2 
weight percent acetic acid from the base of the column; 
wherein the distillation is carried out at a column top tempera- 
ture in the range of about 75° to 140° C. and at a pressure of 
about 100 torr to atmospheric pressure and the amount of 
acetic acid fed is about 1 to 10 weight percent based on the 
weight of mixture of acetic anhydride an ethylidene diacetate 
fed whereby tar formation is decreased. 

2. Process for the separation of acetic anhydride from ethyli- 
dene diacetate which comprises feeding (1) a mixture compris- 
ing about 80 to 95 weight percent acetic anhydride and 5 to 20 
weight percent ethylidene diacetate to the mid-section of a 
distillation column and (2) acetic acid tot he base of the col- 
umn; and removing (A) a top produce comprising acetic anhy- 
dride containing less than 2 weight percent ethylidene diace- 
tate from the top of the column and (B) a bottom product 
comprising about 70 to 95 weight percent ethylidene diacetate, 
5 to 30 weight percent acetic anhydride, and up to about 2 
weight percent acetic acid from the base of the column; 
wherein the distillation is carried out at a column top tempera- 
ture in the range of about 75° to 140° C. and at a pressure of 
about 100 torr to atmospheric pressure and the amount of 
acetic acid fed is about 1 to 10 weight percent based on the 
weight of the mixture of acetic anhydride/ethylidene diacetate 
fed whereby tar formation is decreased. 


5,300,199 
METHOD FOR RECOVERING SILVER FROM A 
PHOTOGRAPHIC FIXING SOLUTION 

John R. Fyson, London, United Kingdom, assignor to Eastman 
Kodak Company, Rochester, N.Y. 

PCT No. PCT/EP90/02110, § 371 Date Jun. 10, 1992, § 102(e) 
Date Jun. 10, 1992, PCT Pub. No. WO91/09159, PCT Pub. 
Date Jun. 27, 1991 

PCT Filed Dec. 4, 1990, Ser. No. 859,693 
Claims priority, application United Kingdom, Dec. 11, 1989, 
8927964 


Int. Cl.5 C25C 1/20 

US. Cl. 204—109 9 Claims 
1. A method of recovering silver from a photographic fixing 

solution comprising: 
circulating the solution through electrolytic apparatus hav- 
ing inlet means and outlet means and including a pair of 
anodic electrodes situated on either side of a cathodic 
electrode and separated therefrom by insulating means, 
the solution passing the electrodes from the inlet means to 
the outlet means in a circulatory manner so as constantly 
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to present fresh solution to the electrolytic effect of the 
electrodes, 

applying a current and a voltage to the electrodes using a 
voltage regulator to optimize recovery of silver from the 
solution, and 


ee aa 


first automatically adjusting the voltage for a fixed current 
until the voltage reaches a value not exceeding 1.4 V and 
then fixing the voltage at this value and varying the cur- 
rent to maintain a current density at the cathodic elec- 
trode not exceeding 100 Am~—2. 


5,300,200 
METHOD FOR STABILIZING THE EFFECTIVE 
DISSOLUTION VALENCE OF SILICON DURING 
ELECTROCHEMICAL DEPTH PROFILING 
Tamas S. Horanyi, Budapest, Hungary, assignor to Semiconduc- 
tor Physics Laboratory RT, Budapest, Hungary 
Filed Oct. 21, 1992, Ser. No. 964,356 
Int. Cl.5 C25F 3/12, 3/30 
U.S, Cl. 204—129,2 24 Claims 
13. A method for enhancing measurement accuracy of a 
depth dependent characteristic in a semiconductor having an 
effective dissolution valence, the method comprising the fol- 
lowing steps: 

(a) causing a surface of the semiconductor to contact a 
buffered electrolyte associated with an electrochemical 
profiler and form a semiconductor working electrode, 
wherein said profiler includes at least a reference elec- 
trode and an auxiliary electrode, said buffered electrolyte 
being suitable for anodic dissilution of said semiconductor 
surface; 

(b) anodically dissolving said semiconductor surface by 
applying an anodic potential between said auxiliary elec- 
trode and said semiconductor working electrode; said 
anodic potential, as measured between said reference 
electrode and said semiconductor working electrode, 
having a magnitude selected from the group consisting of 
(i) a magnitude associated with quadrivalent dissolution of 
the semiconductor specimen dominating any divalent 
dissolution thereof, (ii) a magnitude associated with an 
electropolishing region of the semiconductor specimen, 
(iii) a magnitude at least exceeding 2 magnitude associated 
with a second current density peak of the semiconductor 
specimen, and (iv) a magnitude causing electrochemical 
oxidation at the semiconductor specimen surface to occur 
at a rate exceeding chemical dissolution; and 

(c) measuring a depth dependent parameter of said semicon- 
ductor specimen; 

wherein consistency of the effective dissolution valence of said 
semiconductor specimen is improved, and said step of measur- 
ing provides a more accurate value of said depth dependent 
parameter. 
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5,300,201 
PHOTOCHLORINATION OF PHTHALIC ANHYDRIDE 
Karl W. Seper, Youngstown, and John R. Molinaro, Kenmore, 
both of N.Y., assignors to Occidental Chemical Corporation, 
Niagara Falls, N.Y. 
Filed Apr. 22, 1991, Ser. No. 689,207 
Int. Cl.5 CO7D 307/00 
U.S. Cl. 204—157.6 20 Claims 
17. A method of making 4-chlorophthalic anhydride com- 
prising 
(A) preparing a mixture of chlorine and phthalic anhydride 
in a molar ratio of about 1.1:1 to about 4:1 in a vapor phase 
at a temperature of 250° to 400° C.; 
(B) exposing said mixture to light in the absence of a catalyst; 
and 
(C) separating said 4-chlorophthalic anhydride from said 
mixture. 


5,300,202 
PROCESS AND DEVICE FOR DISPOSING OF ORGANIC 
VAPORS, IN PARTICULAR SOLVENT VAPORS 

Helmut Moegel, Eduard-Pfeiffer-Strasse 30, W-7000 Stuttgart, 

Fed. Rep. of Germany 
PCT No. PCT/EP90/01417, § 371 Date Feb. 25, 1992, § 102(e) 

Date Feb. 25, 1992, PCT Pub. No. WO91/02580, PCT Pub. 

Date Mar. 7, 1991 

PCT Filed Aug. 24, 1990, Ser. No. 835,463 

Claims priority, application Fed. Rep. of Germany, Aug. 26, 

1989, 3928293; Sep. 6, 1989, 3929542 
Int. Cl.5 BOID 53/00 


U.S. Cl. 204—157.3 42 Claims 


1. A process for disposing of organic vapors, comprising the 
steps of guiding the organic vapors through an electromag- 
netic alternating field, controlling the electromagnetic alter- 
nating field so that a standing wave pattern extends trans- 
versely or at an angle with respect to the direction of expansion 
in the area of a maximum amplitude of the electric field vector 
causing the organic vapors passing therethrough to be ionized 
and/or dissociated thereat. 


5,300,203 
PROCESS FOR MAKING FULLERENES BY THE LASER 
EVAPORATION OF CARBON 
Richard E. Smalley, Houston, Tex., assignor to William-Marsh 
Rice University, Houston, Tex. 
Filed Nov. 27, 1991, Ser. No. 799,404 
Int. Cl.5 CO01B 31/00 
US. Cl. 204—157.41 
1. A process for making fullerenes comprising: 
(a) providing a carbon source compfising carbon to a carbon 
vaporization zone, 
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(b) passing an inert gas stream through the carbon vaporiza- 
tion zone, 

(c) vaporizing carbon from the carbon source with a laser 
beam to produce a carbon vapor that is carried away from 
the carbon vaporization zone by the inert gas stream, 

(d) passing the inert gas stream and carbon vapor through a 


fullerene growth and formation zone wherein the temper- 
ature is between 1,000° and 2,000° C. and the residence 
time of the carbon vapor in the fullerene growth and 
formation zone ranges from 0.1 millisecond to 100 sec- 
onds, and 

(e) withdrawing fullerenes from the fullerene growth and 
formation zone. 


5,300,204 
METHOD FOR HYDROGEN ION-SELECTIVE 
ELECTRODIALYSIS 

Yoshio Sugaya; Misaki Tada, and Haruhisa Miyake, all of 

Yokohama, Japan, assignors to Asahi Glass Company Ltd., 

Tokyo, Japan 

Filed Feb. 17, 1993, Ser. No. 18,384 
Claims priority, application Japan, Feb. 19, 1992, 4-69534 
Int. Cl.5 C25B 7/00; BO1D 61/44, 61/46 

USS. Cl. 204—182.4 5 Claims 

1. A method for hydrogen ion-selective electrodialysis, 
comprising selectively permeating on an anode side hydrogen 
ions from an aqueous solution containing hydrogen ions 
through a membrane to a cathode side, wherein the membrane 
is a double layer ion exchange membrane comprising an anion 
exchanger layer on the anode side and a cation exchanger layer 
on the cathode side, and the anion exchanger layer has an ion 
exchange capacity of from 0.5 to 4 meq/g dry resin, a fixed ion 
concentration of from 1 to 10 meq/g H20, a thickness of from 
0.1 to 150 pm and an electrical resistance of at most 1 2-cm? as 
measured in a 0.5 mol/I sulfuric acid solution, wherein a cur- 
rent density of not more than the critical current density is 
applied for the electrodialysis. 


5,300,205 

METHOD AND DEVICE FOR TREATING SUBSTRATES 
Wolf-Eckart Fritsche, Kleinostheim, Fed. Rep. of Germany, 

assignor to Leybold Aktiengesellschaft, Hanau, Fed. Rep. of 

Germany 
Continuation of Ser. No. 766,435, Sep. 25, 1991, abandoned. This 

application Mar. 16, 1993, Ser. No. 32,420 

Claims priority, application Fed. Rep. of Germany, Aug. 17, 

1991, 4127317 
Int. Cl.5 C23C 14/54, 14/56 

U.S. Cl. 204—192,12 7 Claims 

7. A sputtering method for providing substrates with thin 
layers of desired thickness, said substrates being movably ar- 
ranged at a distance from at least one target, said target being 
temporarily connected to a D.C. source, said method compris- 
ing the following steps: 

a) moving the substrates with a speed V<<S/T;—T- 
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wherein S is the path which is travelled by the substrate 
during a non-coating time interval T;—T,; 

b) connecting the D.C. source to said target with a time 
interval of at least tz+tp wherein t, is the time after con- 


necting the D.C. source to said target for firing a plasma 
and tp is a constant, and when tz+t, is approximately | ps 
to 12 ps; 

c) regulating a time interval tge; being defined by 
(Ts—Te)—(tz+ ty). 


5,300,206 
ANTIPERCOLATION GAS-DIFFUSION ELECTRODE 
AND METHOD OF MAKING SAME 
Robert J. Allen, Saugus; Ravindra J. Vora, Framingham, and 
Michael De Marinis, Milford, all of Mass., assignors to Me- 
tallgeselischaft AG, Frankfurt am Main, Fed. Rep. of Ger- 
many 
Filed Aug. 3, 1992, Ser. No. 924,094 
Int. Cl.5 C25B 11/04; CO9J 5/10 


US. Cl. 204—284 22 Claims 
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1. A gas-diffusion electrode in contact with an electrolyte on 
one side of said electrode, comprising: 

a gas-permeable body; 

a catalyst layer on said gas-permeable body at said one side; 

a preformed microporous film on said catalyst layer at said 
one side and forming an antipercolation barrier preventing 
gas leakage under pressure and thus flooding of said body 
by an electrolyte in contact with said electrode, said film 
being selected from the group which consists of polyeth- 
ylene, polypropylene, polyphenylene sulfide, polyamide, 
polyester, polysulfone and polyvinylidene fluoride films; 

a microporous polysulfone or polysulfone derivative adhe- 
sive layer at said one side bonding said film to said catalyst 
layer over the area of said film juxtaposed with said cata- 
lyst layer; and 

means for feeding a gas to said body on a side of said elec- 
trode opposite said one side. 
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5,300,207 
HIGH CURRENT COULOMETRIC KF TITRATOR 
Harald Dahms, 472 Madison Ave., Toms River, N.J. 08753 
Filed Jan. 14, 1993, Ser. No. 4,462 
Int. Cl.5 GOIN 27/26 
24 Claims 


1. A diaphragm-free coulometric titrator for high current 
Karl Fishcer water determinations, comprising: 
electrode means for producing iodine including a non-con- 
sumable anode and a cathode which are immersed in a 
Karl Fischer solution when said titrator is in use, said 
cathode and said anode being separated by only said Karl 
Fischer solution during titration, 
electrical means for producing an electrical current in excess 
of about 500 mA between said cathode and said anode to 
generate iodine at said anode and 
indicator electrodes for providing a measure of the iodine 
content of said Karl Fischer solution, said indicator elec- 
trodes being located away from the electrical current 
paths between said anode and said cathode. 


5,300,208 

FABRICATION OF PRINTED CIRCUIT BOARDS USING 
CONDUCTING POLYMER 

Marie Angelopoulos, Briarcliff Manor; Wu-Song Huang, Pough- 
keepsie; Jae M. Park, Binghamton, and James R. White, 
Owego, all of N.Y., assignors to International Business Ma- 

chines Corporation, Armonk, N.Y. 

Filed Aug. 14, 1989, Ser. No. 393,605 
Int. Cl.5 C25D 5/02; C23C 28/00 


USS. Cl. 205—50 30 Claims 


1. A process for fabricating a printed circuit board compris- 
ing the steps of: 

providing a substrate; 

applying an inherently electrically conducting polymer 
containing a partially conjugated a system which poly- 
mer is capable of being applied from a non-aqueous or 
aqueous solvent and is capable of being applied by casting, 
painting, spin-coating or dip-coating, to a predetermined 
portion of said substrate, and 
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electroplating a metal film from a conventional aqueous 
electroplating solution onto said conducting polymer. 


5,300,209 
ANODIZING METHOD AND APPARATUS 
Hisatoshi Mori, Hachioji, Japan, assignor to Casio Computer 
Co., Ltd., Tokyo, Japan 
Filed Dec. 18, 1992, Ser. No. 992,605 
Claims priority, application Japan, Dec. 24, 1991, 3-355632 
Int. Cl.5 C25D 11/04 


US. Cl. 205—325 24 Claims 


1. An anodizing method comprising the steps of: 

forming a to-be-anodized film on a substrate; 

soaking the substrate on which the to-be-anodized film is 
formed, in an electrolytic solution in which a cathode is 
soaked; 

applying a voltage between the cathode and the to-be-ano- 
dized film, said to-be-anodized film functioning as an 
anode; 

detecting a resistivity of the electrolytic solution; and con- 
trolling the resistivity of the electrolytic solution during 
said applying so that the resistivity of the electrolytic 
solution falls within a range, by adding a solution includ- 
ing an additive consisting of ammonia water and hydro- 
gen ions to be electrolytic solution, in response to the 
detected resistivity of the electrolytic solution as detected 
in the detecting step, whereby a density of defects in the 
to-be-anodized film, as the to-be-anodized film is anod- 
ized, is substantially stabilized. 


5,300,210 
HYDROCARBON CONVERSION PROCESS USING 
ZEOLITE SSZ-32 AS CATALYST 
Stacey I. Zones, San Francisco; James N. Ziemer, Hercules; 
Donald S. Santilli, Larkspur; Robert A. Innes, San Rafael, and 
Dennis L. Holtermann, Crockett, all of Calif., assignors to 
Chevron Research and Technology Company, San Francisco, 
Calif. 
Division of Ser. No. 723,236, Jun. 28, 1991, Pat. No. 5,252,527, 
which is a continuation of Ser. No. 433,382, Oct. 24, 1989, Pat. 
No. 5,053,373, which is a continuation of Ser. No. 172,730, Mar. 
23, 1988, abandoned. This application Jun. 7, 1993, Ser. No. 
72,821 
Int. Cl.5 C10G 11/05; COTC 1/04, 5/22 
US. Cl. 208—46 16 Claims 
1. A process for converting hydrocarbons comprising con- 
tacting a hydrocarbonaceous feed at hydrocarbon converting 
conditions with a zeolite having a mole ratio of silicon oxide to 
aluminum oxide greater than about 20:1 to less than 40:1, and 
having the X-ray diffraction lines of Table 1. 
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5,300,211 
CATALYTIC REFORMING PROCESS WITH SULFUR 
PRECLUSION 

Michael B. Russ, Villa Park; Roger L. Peer, LaGrange; Joseph 

Zmich, Hanover Park, and Chi-Chu D. Low, Lisle, all of Ill., 

assignors to UOP, Des Plaines, Ill. 
Continuation-in-part of Ser. No. 842,835, Feb. 27, 1992, Pat. No. 
5,211,837, which is a continuation-in-part of Ser. No. 555,962, 
Jul. 20, 1990, abandoned, which is a continuation-in-part of Ser. 
No. 408,577, Sep. 18, 1989, abandoned. This application Dec. 29, 

1992, Ser. No. 998,108 
The portion of the term of this patent subsequent to May 18, 
2010, has been disclaimed. 
Int. Cl.5 C10G 35/06, 25/00 


US. Cl, 208—65 20 Claims 


1. A process for the catalytic reforming of a contaminated 

feedstock comprising a combination of: 

(a) contacting the contaminated feedstock in a sorbent pre- 
treating step with a nickel sorbent at a pressure of from 
atmospheric to 50 atmospheres, a temperature of from 
about 70° to 200° C., and a liquid hourly space velocity of 
from about 2 to 50 hr—! to produce a low-sulfur hydrocar- 
bon feedstock; 

(b) contacting a combined feed comprising the hydrocarbon 
feedstock and free hydrogen in the absence of added 
halogen in a first reforming zone at first reforming condi- 
tions comprising a pressure of from atmospheric to 20 
atmospheres, a temperature of from 260° to 560° C., a 
liquid hourly space velocity of from about 1 to 40 hr—!, 
and a hydrogen to hydrocarbon ratio of from about 0.1 to 
10 moles of hydrogen per mole of hydrocarbon with a first 
reforming catalyst comprising platinum and alumina to 
convert sulfur compounds in the hydrocarbon feedstock 
to hydrogen sulfide and produce a halogen-free first efflu- 
ent; 

(c) contacting the first effluent in a sulfur-removal zone at 
sulfur-removal conditions comprising a pressure of from 
atmospheric to 20 atmospheres, a temperature of from 
260° to 560° C., a liquid hourly space velocity of from 
about 1 to 40 hr—!, and a hydrocarbon ratio of from about 
0.1 to 10 moles of hydrogen per mole of hydrocarbon with 
a solid sulfur sorbent comprising a manganese component 
to remove hydrogen sulfide and produce a halogen-free 
second effluent containing less than 20 parts per billion 
sulfur; and, 

(d) contacting the second effluent in a second reforming 
zone in the presence of free hydrogen and in the absence 
of added halogen at second reforming conditions compris- 
ing a pressure of from atmospheric to 20 atmospheres, a 
temperature of from 425° to 560° C., a liquid hourly space 
velocity of from about 1 to 10 hr—!, and a hydrogen to 
hydrocarbon ratio of from about 0.1 to 10 moles of hydro- 
gen per mole of hydrocarbon with a second reforming 
catalyst comprising a non-acidic L-zeolite, an alkali-metal 
component and a platinum-group metal component to 
produce a halogen-free aromaticsrich effluent. 
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5,300,212 
HYDROCONVERSION PROCESS WITH SLURRY 
HYDROTREATING 
William E. Winter, Jr., Baton Rouge, La., assignor to Exxon 
Research & Engineering Co., Florham Park, N.J. 
Filed Oct. 22, 1992, Ser. No. 965,107 
Int. Cl.5 C10G 45/04, 1/00, 45.00; C10L 1/18 
US. Ci. 208—67 4 Claims 
1. A process wherein a two-stage hydroconversion process 
for converting a heavy hydrocarbonaceous feedstock to lower 
boiling products which process consists essentially of: 

(a) reacting the feedstock in a first reaction stage which is a 
hydroconversion stage, at temperatures from about 650° 
F. to 900° F., and hydrogen partial pressure ranging from 
about 50 to 5000 psig in the presence of a phosphomolyb- 
dic acid; 

(b) passing the resulting product stream to a second reaction 
stage which is a slurry hydrotreating stage where it is 
reacted at: (i) temperatures in the range of 650° F. to 750° 
F., with the proviso that this slurry hydrotreating stage be 
operated at a temperature at least 25° F. less than the 
temperature of said first stage, and (ii) hydrogen partial 
pressures in the range of 800 to 4000 psig, and in the 
presence of hydrogen and a hydrotreating catalyst com- 
prised of at least one group VI metal and at least one 
Group VIII catalyst, on an inorganic oxide support; and 

(c) passing the product stream of said hydrotreating stage to 
a separation zone wherein a 975° F.+ stream and one 
more or more streams having an average boiling point less 
than 975° F. are produced; and 

(d) collecting said one or more streams boiling less than 
about 975° F. and any portion of the 975° F.+ stream is 
not recycled to the hydrotreating stage; and 

(e) recycling at least a portion of said 975° F.+ stream to 
said hydrotreating stage of step (b). 


5,300,213 
PROCESS FOR MAKING BASESTOCKS FOR 
AUTOMATIC TRANSMISSION FLUIDS 

Mark P. Bartilucci, West Chester; John T. Fogarty, Bristol, 

beth of Pa.; Angela S. Galiano-Roth, Mullica Hill, N.J., and 

Francis X. Kelly, Glen Mills, Pa., assignors to Mobil Oil 

Corporation, Fairfax, Va. 

Filed Nov. 30, 1992, Ser. No. 983,340 
Int. Cl.5 C10G 1/04, 21/00 

U.S. Cl. 208—87 


1. A process for the production of a lubricant oil from a 
neutral distillate petroleum fraction boiling between about 650° 
F. and about 1,100° F., comprising the steps of: 

contacting the petroleum fraction with a solvent selective 

for the aromatics under extraction conditions of about 1.5 
to 3 volumes of solvent per volume of fraction and a 
temperature of about 230° F. to about 260° F. to produce 
an aromatics reduced raffinate 

conveying the aromatics-reduced raffinate to a catalytic 

hydrocracking zone in the presence of hydrogen and a 
hydrocracking catalyst; 

maintaining the hydrocracking zone at conditions of temper- 
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ature of at least about 650° F., reactor pressure of at least 
about 1,500 p.s.i.g. and hydrogen circulation rate of at 
least about 2,000 SCFB to produce a hydrocracked prod- 
uct; 

recovering, by fractionation of the hydrocracked product, a 
lubricant oil boiling above about 650° F.; and 

subjecting the lubricant oil to dewaxing under dewaxing 
conditions sufficient to achieve a maximum pour point 
temperature of about 20° F. and a kinematic viscosity of at 
least about 20 cSt at 40° C. and at least about 4 cSt, at 100° 
Cc. 


5,300,214 
METHOD FOR THE HYDROPROCESSING OF 
HYDROCARBONS 

John E. Creighton, Columbia, and Leo Rheaume, Hyattsville, 

both of Md., assignors to W. R. Grace & Co.-Conn., New 

York, N.Y. 
Division of Ser. No. 783,067, Oct. 25, 1991, Pat. No. 5,192,734. 

This application Oct. 26, 1992, Ser. No. 967,087 
Int. Cl.5 C10G 45/08 

US. Cl. 208—112 6 Claims 

1. A method for the hydroprocessing of hydrocarbons 
which comprises reacting a hydrocarbon feedstock and hydro- 
gen at a temperature of 350° to 500° C. in the presence of a 
catalyst comprising alumina and catalytically effective 
amounts of a metal selected from the group consisting of a 
Group VIB metal and a Group VIII metal and a mixture 
thereof, said catalyst having a surface area of greater than 330 
m2/g, a total pore volume above about 0.5 cc/g as determined 
by mercury porosimetry, and less than-0.25 cc/g pore volume 
in pores greater than 250 A diameter. 


5,300,215 
CATALYTIC CRACKING WITH A CATALYST 
COMPRISING A BORON PHOSPHATE MATRIX 
Girish K. Chitnis, Chadds Fords, Pa., and Joseph A. Herbst, 
Turnersville, N.J., assignors to Mobil Oil Corporation, Fair- 
fax, Va. 

Continuation-in-part of Ser. No. 645,761, Jan. 25, 1991, Pat. No. 
5,151,394. This application Jul. 15, 1992, Ser. No. 914,252 
Int. Cl.5 C10G 11/02, 11/05 
U.S. Cl. 208—114 21 Claims 

1. A process for catalytic cracking of feedstock hydrocarbon 
compounds to product hydrocarbon compounds having a 
lower molecular weight than the feedstock hydrocarbon com- 
pounds which comprises contacting said feedstock at catalytic 
cracking conditions with a catalyst composition comprising a 
catalytic molecular sieve material and a matrix material com- 
prising boron phosphate compound. 


5,300,216 
METHOD FOR INITIATING PYROLYSIS USING A 
SHOCK WAVE 

Abraham Hertzberg, Bellevue; Arthur T. Mattick, Seattle, and 

David A. Russell, Kirkland, all of Wash., assignors to Board of 

Regents of the University of Washington, Seattle, Wash. 
Division of Ser. No. 656,289, Feb. 15, 1991, Pat. No. 5,219,530. 

This application Feb. 29, 1993, Ser. No. 21,152 
Int. Cl.5 C10G 9/36 

US. Cl. 208—130 12 Claims 

1. A method for initiating pyrolysis of a feedstock mixed 
with a carrier fluid and of controlling the duration of the 
pyrolysis, to produce a desired product, comprising the steps 
of 

a. pressurizing the feedstock; 

b. heating the carrier fluid with an externally applied source 
of heat, to increase its enthalpy to a level sufficient to 
initiate pyrolysis of the feedstock when the carrier fluid is 
subsequently stagnated, but not before; 

c. pressurizing the carrier fluid; 
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d. creating a supersonic stream of the carrier fluid; 

e. creating a supersonic stream of the feedstock that turbu- 
lently mixes with the supersonic stream of the carrier 
fluid, producing a mixture flowing at a supersonic veloc- 
ity; and 

f. stagnating the flow of the mixture, by creating a continu- 
ous, standing shock wave in the mixture, the shock wave 


very rapidly heating the mixture above a pyrolysis tem- 
perature so that the desired product is produced by pyrol- 
ysis of the feedstock downstream of the shock wave, 
pyrolysis of the feedstock first occurring only after the 
supersonic stream of the carrier fluid and supersonic 
stream of the feedstock have turbulently mixed and been 
stagnated by the standing shock wave. 


5,300,217 
HYDROPROCESS UTILIZING A DELTA 
ALUMINA-SUPPORTED NICKEL AND MOLYBDENUM 
CATALYST 

Howard D. Simpson, Irvine, and Milan Skripek, Fullerton, both 

of Calif., assignors to Union Oil Company of California, Los 

Angeles, Calif. 
Division of Ser. No. 868,775, Apr. 14, 1992, Pat. No. 5,223,472. 

This application Mar. 2, 1993, Ser. No. 25,057 
Int. Cl.5 C10G 45/08 

USS. Cl. 208—216 PP 21 Claims 

1. A hydroprocess of a hydrocarbon-containing feedstock 
catalyzed under conditions including a hydrogen partial pres- 
sure form about 100 to about 4,000 p.s.i.g., an elevated temper- 
ature, and a LHSV from about 0.05 to 10, by the catalyst 
composition comprising nickel and molybdenum hydrogena- 
tion metal components on a porous, amorphous refractory 
oxide support containing delta alumina, said composition fur- 
ther comprising a median pore diameter in the range of about 
185 to about 230 angstroms. 


5,300,218 
REDUCTION OF DIESEL ENGINE PARTICULATE 
EMISSIONS BY CONTACTING DIESEL FUEL WITH A 
CARBON MOLECULAR SIEVE ADSORBENT 
Leonard B. Graiff; Peter B. Van Benthuysen; Danny Y. Ngan; 
Zaida Diaz, all of Houston, and David M. Austgen, Jr., Mis- 
souri City, all of Tex., assignors to Shell Oil Company, Hous- 
ton, Tex. 
Filed Jun. 23, 1992, Ser. No. 902,604 
Int. C1.5 C10G 25/00 

US. Cl. 208—299 9 Claims 
1. A process for reducing the particulate emissions tendency 

of a diesel fuel from a diesel engine consisting essentially of: 
(1) contacting a diesel fuel containing particulate-emission- 
causing impurities with at least one carbon molecular 
sieve adsorbent at a liquid hourly space, velocity between 
about 0.5 and 30, ambient pressure, and at a temperature 
between 30° F. and 800° F. in at least one adsorbent bed 
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under effective adsorption conditions such that said impu- 
rities content is reduced; and 

(2) recovering the diesel fuel having a lower content of said 
impurities. 


5,300,219 
APPARATUS FOR SALVAGING AND REMOVING 
MARINE OIL SPILLS 
Thomas C. Braid, 3146 Marion Way, Nanaimo, B.C., Canada 
V9T 131 
Continuation-in-part of Ser. No. 522,988, May 14, 1990, Pat. 
No. 5,126,040. This application Jun. 23, 1992, Ser. No. 902,975 
Claims priority, application Canada, Jun. 27, 1989, 603973 
The portion of the term of this patent subsequent to Jun. 30, 
2009, has been disclaimed. 
Int. Cl.5 E02B 15/04 


US. Cl. 210—122 8 Claims 


1. A water-going vessel riding in part above water level and 
adapted for use in either sand dredging or oil spill cleanup 
comprising: 

(a) a hollow hull with a deck; 

(b) at least one suction tube connected to a pump, the suction 
tube being mount to an exterior of the hull, a suction inlet 
at a free end of the suction tube being located below the 
water level about the hull, the suction tube being pivotally 
connected with the hull so that the suction tube can pivot 
upwardly or downwardly relative to the hull; 

(c) at least one draghead connected to the free suction inlet 
end of the suction tube removed from the pivoting end, 
the draghead being adapted to ride in part above the water 
level; 

(d) at least one float secured to the draghead or the suction 
tube to buoyantly absorb at least a portion of the weight of 
the draghead and the suction tube; and 

(e) at least one swell compensator which is connected be- 
tween the hull above the water line and the draghead, 
float or suction tube, the swell compensator comprising a 
winch, a cable wound in part around the winch, and an 
extensible cylinder means which together control the 
length of the cable, the swell compensator absorbing at 
least a portion of the weight of the draghead, float and 
suction tube and thereby maintaining a portion of the 
draghead above the water level. 


5,300,220 
TROUGH SYSTEM FOR MACHINE TOOL COOLANT 
COLLECTION FLUMES 
Stephen N. McEwen, Bowling Green, Ohio, assignor to Henry 
Filters, Inc., Bowling Green, Ohio 
Filed Jun. 29, 1992, Ser. No. 905,444 
Int. Cl.5 BOID 17/12 
US. Cl. 210—154 5 Claims 
1. A flume system for communicating machine tool coolant 
carrying suspended contaminants, the flume system compris- 
ing: 

a main trough having upstream and downstream end por- 
tions; 

a single source means for introducing forced coolant flow in 
the upstream end portion of said main trough, said means 
for introduction of flow providing sufficient volume and 
low velocity to substantially prevent the formation of 
misting and foaming of the coolant at said source; 
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at least one tributary trough means intersecting the main 
trough between the upstream and downstream end por- 
tions for providing an additional flow of coolant; 

said main trough having means for creating a greater cross- 
sectional area at the downstream side of its intersection 
with the tributary trough to smoothly accommodate the 
additional flow of coolant from the tributary trough 


whereby the surface of the tool coolant is maintained at a 
generally constant slope throughout the main trough 
providing means for the flow to be of sufficient velocity so 
that the suspended contaminants remain continuously 
suspended in the coolant without the need for flush noz- 
zles intermediate of the upstream and downstream end 
portions. 


5,300,221 
FILTER ARRANGEMENT 

Oystein Austevoll, Rottingen, N-5228 Lepsoy, Norway 
PCT No. PCT/NO90/00182, § 371 Date Jul. 28, 1992, § 102(e) 

Date Jul. 28, 1992, PCT Pub. No. WO91/08819, PCT Pub. 

Date Jun. 27, 1991 

PCT Filed Dec. 5, 1990, Ser. No. 859,722 

Claims priority, application Norway, Dec. 8, 1989, 894927; 

Jun. 1, 1990, 902434 
Int. Cl.5 BOID 33/04 

U.S. Cl. 210—155 


1. A filter arrangement comprising 

a transport chute for conveying a flow of liquid there- 
through, said chute having a pair of side walls and a bot- 
tom; 

at least one filter disposed in said chute transversely of the 
flow of liquid, said filter including a lower roller mounted 
on a horizontal axis connected to said bottom of said 
chute, an upper roller disposed above said chute, at least 
one rigid support member extending between said rollers 
and being pivotally mounted about said axis of said lower 
roller to permit adjustment of said filter angularly of said 
chute, and an endless filter fabric disposed over said rol- 
lers for filtering a flow of liquid therethrough; and 

sealing means between said filter and each said side wall of 
said chute to prevent passage of liquid therebetween. 


OFFICIAL GAZETTE 


APRIL 5, 1994 


5,300,222 
WATER CLARIFICATION METHOD AND APPARATUS 


Paul C. Broussard, Sr., 209 Constitution Dr., Maurice, La. 


70555 


Continuation-in-part of Ser. No. 965,888, Oct. 23, 1992, which is 


a continuation of Ser. No. 589,471, Sep. 28, 1990, Pat. No. 
5,158,678. This application Mar. 8, 1993, Ser. No. 26,877 
Int. Cl.5 BO4C 5/14, 9/00; BOID 50/00, 17/035 


USS. Cl. 210—202 


1. An apparatus for clarifying a contaminated fluid compris- 

ing: 

(a) a separator vessel having provided therein a cyclonic 
flow chamber means, said cyclonic flow chamber means 
including: 

(® a first vertical cylindrical shell having an outlet at the 
bottom and being closed at the top; and, 

(ii) a second cylindrical shell concentrically positioned 
within said first shell, thereby providing an annular space 
therebetween, and having an outlet port at the top which 
extends outside of said first cylindrical shell and being 
open at the bottom; 

(b) means for tangentially introducing said contaminated 
fluid to be separated into said annular space between said 
first and second shells so as to establish a swirling body of 
fluid therein; 

(c) a third cylindrical shell annularly surrounding a lower 
portion of said first shell and extending below the outlet of 
the first shell, the upper portion of said third shell being 
positioned below said tangential introducing means; 

(d) means for discharging a first separated fluid of said con- 
taminated fluid into a first fluid flow zone in said separator 
vessel, said means for discharging comprising the upper 
portion of said third cylindrical shell and the lower por- 
tion of said first cylindrical shell, said first fluid flow zone 
being formed by the outer wall of said first shell and said 
separator vessel; and, 

(d) means for discharging a second separated fluid from said 
outlet port at the upper portion of said second shell to a 
second fluid flow zone located in the upper portion of the 
vessel. 


5,300,223 
QUICK CONNECT/DISCONNECT OIL FILTER 

Allen B. Wright, Coventry, R.I., assignor to Allied-Signal Inc., 

Morristown, N.J. 

Filed Jan. 27, 1992, Ser. No. 825,693 
Int. Cl.5 BO1D 27/08, 27/10 

U.S. Cl, 210—232 4 Claims 

1. Filter assembly comprising a base and a filter cartridge for 
installation on said base, said filter cartridge including a filter 
element mounted within a cup-shaped housing having a cir- 
cumferentially extending wall and an open end, said clement 
being installed in said housing through said open end, said base 
having an axially projecting portion slidably received within 
said open end of the housing, said axially projecting portion 
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carrying a circumferentially extending seal sealingly engaging 
said circumferentially extending wall, an element engaging 
surface defined on said projecting portion for sealingly engag- 
ing said element, and manually actuated retaining means for 
retaining the cartridge on said base, said retaining means in- 
cluding means for disengaging the sealing connection between 
the cartridge and the base to permit the sealing connection 
between the seal and the cartridge to be broken while retaining 
the cartridge on the base and thereafter permitting removal of 
the cartridge from the base, said manually actuated retaining 
means including a manually actuated member movable from a 
retaining position in which the cartridge is sealingly retained 
on said base to an intermediate position in which the cartridge 
is retained on said base but the sealing connection between 
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cartridge and base is broken and from said intermediate posi- 
tion to a fully released position in which the cartridge may be 
removed from the base, said retaining means include circum- 
ferentially spaced deflectable latch members engaging said 
filter cartridge, and a camming means for deflecting said latch 
members, said latch members including a first set of latch 
members maintaining said cartridge housing in sealing engage- 
ment with said base and a second set of latch members retain- 
ing said cartridge on said base but without sealing engagement 
with the base, said camming means including first releasing 
means for releasing said first set of latch members from said 
cartridge when the manually actuated member is moved to the 
intermediate position and second releasing means for releasing 
said second set of latch members when the manually actuated 
member is moved to the fully released position. 


5,300,224 
FLUID TREATMENT DEVICE 
Frederick A. Farley, 2363 Blackfoot, Placentia, Calif. 92670 
Filed Nov. 21, 1991, Ser. No. 796,433 
Int. Cl.5 BO1ID 24/14 


US. Cl. 210—266 11 Claims 


od \, 

1. A unitary filter assembly comprising 

a hollow body having an internal chamber formed therein 
between inlet and outlet means integrally formed with 
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said body to allow the flow of fluid into and out of said 
chamber; 

said hollow body being cylindrical with a pair of domed end 
walls having exterior and interior surfaces integrally 
formed thereto, and a plurality of vanes fixed within said 
internal chamber to said interior surfaces of said domed 
end walls for strengthening and fluid flow control pur- 
poses; 

a diverter/screen means removably mounted within said 
inlet means and extending into said internal chamber a 
predetermined distance from said inlet means; 

said diverter/screen means being captured in position within 
said inlet means and said internal chamber to control the 
flow of water from said inlet means into said internal 
chamber; 

a filter media substantially filling said internal chamber; and 

said diverter/screen means in said inlet means being remov- 
able therefrom and from said internal chamber to allow 
said filter media to be inserted into or removed from said 
internal chamber. 


5,300,225 
VACUUM CLEANED MICRO-STRAINER SYSTEM 
Harry C. Fischer, Box 14, Moon, Va. 23119 
Filed Oct. 15, 1992, Ser. No. 961,107 
Int. Cl.5 BOID 33/00, 33/044 
USS. Cl. 210—391 


1. An apparatus for continuous removal of particulate matter 

from liquids comprising: 

a canted rotating drum assembly, formed by a one-piece 
rotomolded plastic body having a first conical end, a 
cylindrical center section having a plurality of openings 
therein, and a second conical end partially submerged in a 
particulate-laden liquid; 

means for filtering attached to said rotating drum, said filter- 
ing means admitting a particle laden liquid to said inside of 
the rotating drum assembly and collecting particulate 
matter on the outside of the filtering means; 

means for removing particulate matter from said means for 
filtering, said means for removing particulate matter com- 
prising a means for gene vacuum-induced air flow through 
said filtering means; and 

means for extracting the filtered liquid from the interior of 
said rotating drum assembly. 
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5,300,226 
WASTE HANDLING METHOD 
Stewart E. Erickson, Ketchum, Id., assignor to Stewart E. Erick- 
son Construction, Inc., Marietta, Pa. 

Continuation-in-part of Ser. No. 601,873, Oct. 23, 1990, Pat. No. 
5,261,929. This application Jan. 28, 1991, Ser. No. 647,592 
The portion of the term of this patent subsequent to Mar. 20, 
2007, has been disclaimed. 

Int. Cl.5 CO2F 3/28 


US. Cl. 210—603 6 Claims 


1. A method of handling waste, comprising: 

a) providing transport means have a material-receiving cav- 
ity and a waste-receiving bladder carried within a portion 
of the cavity; 

b) loading a flowable waste material into the bladder at a 
waste collection site; 

c) transporting the waste material to a treatment facility, the 
treatment facility being located remotely of the collection 
site; 

d) unloading the waste material from the bladder and deliv- 
ering the waste to the treatment facility; 

e) filling a portion of the material-receiving cavity of the 
transport means with a non-waste material; and 

f) transporting the non-waste material to a drop-off site 
located remotely of the treatment facility. 


5,300,227 
BIOREMEDIATION OF HYDROCARBON 
CONTAMINATED SOILS AND WATER 

Ramesh Varadaraj, Flemington, and Cornelius H. Brons, Wash- 

ington, both of N.J., assignors to Exxon Research and Engi- 

neering Company, Florham Park, N.J. 

Filed Apr. 28, 1993, Ser. No. 54,372 

Int. Cl.5 E02B 15/04; A23L 1/202; BO1J 13/00; CO2F 3/02 
US. Ci. 210—610 12 Claims 

1. A surfactant system for enhancing the biodegradation of 
hydrocarbons in soil or water comprising a mixture selected 
from the group consisting of (i) an aqueous solution of micro- 
bial nutrients and at least one surfactant having the formula 


(CH2CH20),H 
R—(CH2),—N—R’ 
(CH2CH20),H 


A 


wherein R is hydrogen or an alkyloxide of from about 5 to 
about 20 carbon atoms; x and y are integers, the sum of which 
is from 2 to about 20; z is an integer of from about 8 to 22 when 
R is hydrogen and from about 2 to 5 when R is an alkyloxide; 
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R’ is H or —CH;3; A is an anion selected from NO3—, oxy 
anions of phosphorus and organo carboxylic acid anions and n 
is an integer equal to the valance charge of A; and (ii) a micro- 
bial assimilable phosphorus-containing organic compound and 
at least one surfactant having the above formula in which A is 
NO3-— and nis 1. 

9. In the method for depolluting petroleum contaminated 
soil and water bodies by spreading onto the bodies a composi- 
tion containing a surfactant, the improvement comprising 
using at least one surfactant having the formula 


(CH2CH20),H 


a 


(CH2CH20),H 


wherein R is hydrogen or an alkyloxide of from about 5 to 
about 20 carbon atoms; x and y are integers, the sum of which 
is from 2 to about 20; z is an integer of from about 8 to 22 when 
R is hydrogen and from about 2 to 5 when R is an alkyloxide; 
R’ is H or —CHs3; A is an anion selected from NO3—, oxy 
anions of phosphorus and organo carboxylic acid anions and n 
is an integer equal to the valance charge of A. 


5,300,228 
METHOD FOR SEPARATING AND RECOVERING AN 
ACID 

Yoshio Sugaya; Misaki Kanazawa, and Haruhisa Miyake, all of 

Yokohama, Japan, assignors to Asahi Glass Company Ltd., 

Tokyo, Japan 

Filed Jun. 5, 1992, Ser. No. 894,642 

Claims priority, application Japan, Jun. 7, 1991, 3-163719; 

Jul. 12, 1991, 3-198651 
Int. Cl.5 BOID 61/24 

U.S. Cl. 210—638 9 Claims 

1. A method for separating and recovering an acid, which 
comprises contacting to one side of a diffusion dialysis mem- 
brane an acid solution containing an acid having an acid radical 
with a formula weight of at most 200 and impurities and to the 
other side of the membrane water or a dilute acid solution, to 
separate and recover the acid in the solution, wherein a cation 
exchange membrane containing sulfonic acid groups in an 
amount of from 0.5 to 4.5 meq/g dry resin and having an 
electrical resistance of at most 0.5 0/cm2 as measured in the 
acid solution containing the acid to be recovered at a concen- 
tration of 0.5 mol/l, is used as the diffusion dialysis membrane 
and 

wherein the impurities are anions and acid radicals of an acid 

of a metal of Group 1B, 2B, 3, 4A, 4B, 5A, 6, 7A or 8 or 
the Periodic Table or metallic complex anions thereof. 


5,300,229 
PROCESS FOR REMOVING COLORED COMPONENTS 
FROM SOLVENT FOR POLYACRYLONITRILE 

Shiro Kawasaki, and Noriyuki Kohara, both of Okayama, Japan, 

assignors to Japan Exlan Company Limited, Osaka, Japan 

Filed Jan. 27, 1993, Ser. No. 9,940 
Claims priority, application Japan, Feb. 14, 1992, 4-061253 
Int. C1.5 BOID 61/00 

U.S. Cl. 210—651 2 Claims 

1. A process for removing colored components from a re- 
covered and recycled inorganic solvent for polyacrylonitrile, 
the solvent containing active components, said process com- 
prising filtering the solvent through a reverse osmosis mem- 
brane to produce a permeate, the membrane having a NaCl 





APRIL 5, 1994 


rejection in the range of 10 to 97%, so that the colored compo- 
nents are retained by the membrane while keeping the concen- 


tration of active components in the permeate substantially 
same as that in the recovered inorganic solvent. 


5,300,230 

COMPREHENSIVE WATER TREATMENT SYSTEM 
Eari P. Brane, Hide Away Hills, and David L. Tucker, Picker- 

ington, both of Ohio, assignors to Wm. R. Hague, Inc., Grove- 

port, Ohio 

Continuation of Ser. No. 782,338, Oct. 24, 1991, abandoned, 
which is a division of Ser. No. 493,896, Mar. 15, 1990, Pat. No. 
5,089,140. This application Jan. 4, 1993, Ser. No. 791 
Int. Cl.5 BOID 15/04 


U.S. Cl. 210—662 4 Claims 
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1. A method for operating a system comprising a number of 
water treatment units, N, connected in parallel for the treat- 
ment of water flowing therethrough, each of said units contain- 
ing a water softening treatment bed having a total treatment 
capacity which requires periodic regeneration in order to 
re-establish said treatment capacity, which comprises the fol- 
lowing steps in sequence: 

(a) calculating the volume of water to be treated per unit, Vs, 
by dividing the capacity of the one of said units having the 
smallest capacity by N; 

(b) treating water with all of said units unit said volume of 
water, Vs, has been treated by any one of said units; 

(c) subjecting an arbitrary first one of said units to regenera- 
tion while treating water with all of the remaining said 
units; 

(d) treating water with all of said units unit another said 
volume of water, Ys, has been treated by any one of said 
units; : 

(e) subjecting the next sequential one of said units to regener- 
ation while treating water with all of the remaining said 
units; and 

(f) returning to step (d) of the method to sequentially regen- 
erate each of said units. 
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5,300,231 
CONTROLLING SILICA/SILICATE DEPOSITION USING 
PHOSPHONATE COMBINATIONS 

Charles Y. Cha, Bethel Park, Pa., assignor to Calgon Corpora- 

tion, Pittsburgh, Pa. 

Filed Aug. 5, 1992, Ser. No. 926,111 
Int. Cl.5 CO2F 5/14 

U.S. Cl. 210—700 4 Claims 
1. A method of inhibiting the deposition of silica and/or 
silicate salt scale including magnesium silicate in an aqueous 
system having a pH of at least 8.5 and a calcite saturation level 
of at least 150 times its solubility limit of calcium as calcite, 
comprising the step of treating said system with an effective 
scale-inhibiting amount of a composition comprising THE 

COMBINATION OF: 
(A) a polyether polyamino methylene phosphonate of the 

following formula: 


M203P—H2C R R prom 


N—CH—CH?2¢OCH2—CH4,;N 


M203P—H2C CH2P03M2 


and optionally the N-oxides thereof; where n is an integer 
or fractional integer which is, or on average is, from about 
2 to about 12, inclusive; M is hydrogen or a suitable cation; 
and each R may be the same or different and is indepen- 
dently selected from hydrogen and methyl; AND 

(B) hydroxyphosphonoacetic acid (HPA) or amino tris 
methylene phosphonate (AMP); TOGETHER WITH 

(C) a polymer additive comprising: one or more members 
selected from the group consisting of: homo- and copoly- 
mers including terpolymers comprising one or more of 
acrylamide (AM), acrylic acid (AA), 2-acrylamide-methyl 
propane sulfonic acid (AMPSA), methacrylic acid 
(MAA), itaconic acid (IA), polyethylene glycol mono- 
methacrylate (PGM), maleic anhydride (MA), maleic acid 
(MA), t-butyl acrylamide (TBAM), sodium styrene sulfo- 
nate (SSS), sodium vinyl sulfonate, hydroxy propyl acry- 
late, hydroxy propyl methacrylate, 3-allyloxy-2-hydroxy 
propane sulfonic acid, sodium salt (AHPS), and vinyl 
phosphonic acid, wherein the weight average molecular 
weight for such polymer additives is in the range of from 
about 500 to 250,000 and, wherein (A) and (C) are each 
added to said aqueous system in amounts of from about 1 
to 100 mg/L, and (B) is added to said aqueous system in an 
amount between about 0.1 and 20 mg/L. 


5,300,232 
APPARATUS AND PROCESS FOR TREATMENT OF 
LIQUIDS 
James W. Barrington, 10337 Birchdale Ave., Downey, Calif. 
90241, and Randy W. Masters, 1720 Carver St., Redondo 
Beach, Calif. 90278 
Filed Aug. 28, 1992, Ser. No. 937,367 
Int. Cl.5 CO2F 1/76; BOIF 5/04, 15/02 
U.S. Cl, 210—742 19 Claims 
1. A process for the treatment of liquids, comprising: 
(a) placing a plurality of injection wands about a circumfer- 
ence and through openings in a wall of a tank containing 
a liquid to be treated, said wall defining said circumfer- 
ence, wherein each injection wand has a tangential arm 
and a radial arm that are connected by a joint that allows 
for an angle between said arms to be altered, and 
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(b) injecting a treating solution through at least one location 


on each of said tangential arms and radial arms of said 


injection wands to promote reaction mixing between the 
injected treating solution and the liquid being treated. 


5,300,233 
PROCESS OF DISPLACEMENT WASHING IN A 
CENTRIFUGE FILTER 
Chie-Ying Lee, Milford, and Win-Chin Chiang, Orange, both of 
Conn., assignors to Dorr-Oliver Incorporated, Milford, Conn. 
Filed Feb. 9, 1993, Ser. No. 15,018 
Int. Cl.5 BOID 33/11, 33/60 


US, Cl. 210—772 5 Claims 


1. A process for displacement washing of slurry present in 
the drum of a centrifuge filter, said slurry comprising particu- 
late solids suspended in a liquid phase or mother liquor, said 
drum having a rotational axis, a reservoir chamber co-axial and 
rotatable with said drum for containing wash liquid, filter 
means within said drum, said reservoir chamber having flow 
connection with the slurry in said drum through said filter 
means, the steps of the process comprising, rotating the centri- 
fuge filter so that the slurry in said drum is held against the 
filter means by centrifugal force as an annular body having an 
outer surface contacting the filter means and an inner surface 
spaced from the rotational axis of the drum, the rotation of the 
centrifuge filter producing incipient cake formation, passing 
wash liquid from said reservoir chamber through said filter 
means and the slurry body thereby displacing said liquid phase 
through said slurry body toward said rotational axis of said 
drum and removing said displaced liquid phase from said drum 
without traversing said filter means. 
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5,300,234 
METHOD OF FILTERING BEVERAGES AND 
CHEMICAL, PHARMACEUTICAL, OR SIMILAR 
LIQUIDS 
Dietmar Oechsle, Schwibisch Gmiind; Wolfgang Baur, Wald- 
stetten, and Ludger Gottkehaskamp, Schwiabisch Gmiind, all 
of Fed. Rep. of Germany, assignors to Schenk-Filterbau ge- 
sellschaft mit beschriinkter, Waldstetten, Fed. Rep. of Ger- 
many 
Continuation of Ser. No. 708,481, May 31, 1991, abandoned. 
This application Jun. 17, 1992, Ser. No. 900,506 
Claims priority, application Fed. Rep. of Germany, Jun. 2, 
1990, 4017855; Mar. 28, 1991, 4110252 
Int. Cl.5 BOID 37/02 


US. Cl. 210—778 23 Claims 


¥-§------+-O 


1. In a method of filtering beverages and liquids by separat- 
ing insoluble particles, including the steps of dosing various 
filter aid components to the untreated or unfiltered, sludge- 
containing liquid to form a filter cake via deposition, thereafter 
rinsing out the solid material retained in the filter cake after the 
deposition, and regenerating the filter side, as well as stabilizers 
that may have been added, for reuse, the improvement com- 
prising the steps of: 

for said deposition of said filter cake, using a mixture of filter 
aid components that have different morphological and 
physical properties and are resistant, i.e. inert, to those 
concentrations of solvents necessary for cleaning to 
thereby maintain their filtering properties during said 
regeneration, with said mixture containing at least the 
following components: 

a) a first component that causes said deposition of said filter 
cake and increases the density thereof, with said first 
component comprising at least one specifically heavy, 
chemically stable particle selected from the group consist- 
ing of metal particles, metal oxide particles, and carbon 
particles, with said particles having structures selected 
from the group consisting of fibrous and granular struc- 
tures; and 

b) a second component comprising at least one fiber selected 
from the group consisting of synthetic and cellulose fibers, 
and having a fiber length of from 1 to 5000 pm and a fiber 
thickness of from 0.5 to 100 pm; and 

with said filter cake formed from said mixture physically- 
mechanically filtering the insoluble particles from the 
beverages and liquids. 
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5,300,235 
CORROSION INHIBITORS 
Paul J. Clewlow, Faringdon; John A. Haselgrave; Niall Carruth- 
ers, both of Abingdon, and Terence M. O’Brien, Oxfordshire, 
all of England, assignors to Exxon Chemical Patents Inc., 
Linden, N.J. 
Filed May 14, 1992, Ser. No. 882,833 
Claims priority, application United Kingdom, Feb. 8, 1991, 
9116684 
Int. Cl1.5 C23F 11/14 
U.S. Cl. 252—8.555 13 Claims 
1. A method of inhibiting corrosion of a ferrous metal by a 
fluid encountered in petroleum operations, which comprises: 
(a) introducing into the fluid inhibiting amounts of an amine 
corrosion inhibitor comprising a compound having the 
formula of 


Tn 
Ri 
in which n is an integer of 1 to 6; R is a C¢.29 hydrocarbon 
group; 
R is selected from the group consisting of (i) (CH2)1- 


4COOH, (ii) a C6-29 hydrocarbon group, and (iii) a C¢.20 
hydrocarbon-carbony! group having the formula of 


Oo 
ll 
R3—-C 


where R3 is a Cs.19 hydrocarbon group; R2 is selected 
from the group consisting of (CH2);.4 COOH, and C¢.29 
hydrocarbon carbonyl! group having the formula of 


Oo 
Ml 
R3—-C 


where R3 is a Cs-Cj9 hydrocarbon group; and Y is se- 
lected from the group consisting of 


N 
ll | 
x 


ge 


in which X is an alkylene group of 2 to 6 carbon atoms, the 
compound containing at least one (CH2);.4COOH or a salt 
of an alkali metal, an alkaline earth metal or ammonium 
thereof; and 

(b) contacting metal with the fluid containing the corrosion 
inhibitor. 

13. A method of inhibiting corrosion of ferrous metal by oil 

field fluids which comprises: 

(a) introducing into the fluids inhibiting amounts of an amine 
corrosion inhibitor ranging from 1 to 1000 ppm, the corro- 
sion inhibitor being substantially free of primary or sec- 
ondary nitrogen and having the following formula: 


RVC yee 
Rj 


in which n is 1 to 6; R is a C629 hydrocarbon group; Y is 
selected from the group consisting of 


CHEMICAL 


ll 
N 


in which X is an alkylene group of 2 to 6 carbon atoms; 
R, is selected from the group consisting of (CH2);.4COOH, 
a C¢.290 hydrocarbon group, and a C¢.29 hydrocarbon car- 
bonyl group having the formula of 


Oo 
I 
R3—-C 


where R3 is a Cs-Cj9 hydrocarbon; 

R2 is selected from the group consisting of (CH2)14 
COOOH and a C¢.29 hydrocarbon-carbonyl group having 
the formula of 


Oo 
Hl 
R3—-C 


where R3 is a Cs—Cj9 hydrocarbon, the compound con- 
taining at least one (CH2);.4 COOH group or an alkali 
metal salt, or alkaline earth metal salt, or ammonium salt 
thereof; 

(b) contacting metal with the fluids containing the corrosion 
inhibitor; 

(c) separating water from produced fluids; and 

(d) disposing of a portion at least of the separated water into 
a marine or fresh water environment. 


5,300,236 
COMPOSITION FOR SOFTENING FABRICS 

Fabrizio Bortolotti, Piacenza, Italy; David G. Evans, Oxton, and 

Ian R. Kenyon, Gayton, both of England, assignors to Lever 

Brothers Company, Division of Conopco, Inc., New York, 

N.Y. 

Filed Sep. 29, 1989, Ser. No. 414,976 

Claims priority, application United Kingdom, Sep. 30, 1988, 

8823008 
Int. C1.5 DO6M 10/06, 10/08; C11D 3/02 

USS. Cl. 252—8.6 9 Claims 

1. A particulate composition useful in the softening of fabrics 
from a wash liquor, the composition comprising a fabric soft- 
ening clay material and a nonionic surfactant system which 
consists of one or more nonionic surfactants, wherein the 
nonionic surfactant system has a cloud point of not more than 
48° C. at 1% concentration in distilled water, the clay serves as 
a carrier for the nonionic surfactant system, the clay and the 
nonionic surfactant system form a major proportion of the 
particulate composition, the weight ratio of the clay to the 
nonionic surfactant system is from 2:3 to 20:1, and the moisture 
content of the composition, as measured by the water loss at 
135° C., is from 7.5% to 12% by weight. 


5,300,237 
FIBER TREATMENT AGENT 

Isao Ona, and Masaru Ozaki, both of Chiba, Japan, assignors to 

Dow Corning Toray Silicone Co., Ltd., Tokyo, Japan 

Filed Sep. 5, 1991, Ser. No. 755,250 
Claims priority, application Japan, Sep. 10, 1990, 239377 
Int. Cl.5 DO6M 15/00 

US. Cl. 252—8.6 2 Claims 

1. A fiber treatment agent composition which is an addition 
reaction product consisting essentially of: 

(A) an organopolysiloxane which is liquid at room tempera- 
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ture, which is essentially linear, and which has the follow- 
ing general formula 


AR2SiO(R2SiO) {RSiO),SiIR2A 
R'(NHCH2CH2),NH? 


wherein R is a monovalent hydrocarbon group, A is a 
group R or a group —R'(NHCH2CH2),NH2, R! is a 
divalent hydrocarbon group, a is an integer with a value of 
zero to 10, p is an integer with a value of zero or more, g 
is an integer with a value of one or more, and p+q is an 
integer with a value of 10 to 2,000, and 


(B) an acrylic acid compound or acrylate ester compound as 
represented by 


R2 
l 
CH)=C—COOR? 
wherein R? is the hydrogen atom or the methyl group, and 


R3 is the hydrogen atom, a monovalent hydrocarbon 
group, the group represented by 


R4, 
—R!—Si(OR5)3_5 
wherein R! has the same definition as above, R* is a mono- 
valent hydrocarbon group, b has a value of zero, 1, or 2, 


and R95 is a monovalent hydrocarbon group, or the group 
represented by 


RE 


| 
—(CH2CHO),R’7 


wherein R° is the hydrogen atom or the methyl group, n 
is an integer with a value of 1 to 50, and R’ is the hydrogen 
atom or a monovalent hydrocarbon group; wherein said 
addition reaction is carried out using 0.2 to 1.3 moles 
component (B) per 1 mole of the total quantity of amino 
groups in component (A). 


5,300,238 
DRYER SHEET FABRIC CONDITIONER CONTAINING 
FABRIC SOFTENER, AMINOSILICONE AND 
BRONSTED ACID COMPATIBILIZER 
Samuel Lin, Paramus, and Timothy Taylor, Hoboken, both of 
N.J., assignors to Lever Brothers Company, Division of 
Conopco, Inc., New York, N.Y. 
Continuation of Ser. No. 532,473, Jun. 1, 1990, abandoned. This 
application Oct. 15, 1991, Ser. No. 776,719 
The portion of the term of this patent subsequent to Nov. 12, 
2008, has been disclaimed. 
Int. Cl.5 DO6M 10/08 
US. Cl. 252—8.6 12 Claims 
1. An article for conditioning fabrics which provides for 
release of a fabric conditioning composition within an auto- 
matic laundry dryer at dryer operating temperatures compris- 
ing a flexible substrate and an amount effective to condition 
fabrics of a fabric conditioning composition, carried on said 
substrate, said composition consisting essentially of: 
a) from about 0.1% to about 95% of a fabric softening com- 
ponent selected from: 

i) cationic quaternary ammonium salts; 

ii) nonionic fabric softens selected from the group consist- 
ing of tertiary amines having at least one Cg_30 alkyl 
chain, esters of polyhydric alcohols, fatty alcohols, 
ethoxylated fatty alcohols, alkyl phenols, ethoxylated 
alkyl phenols, ethoxylated monoglycerides, ethoxylated 
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diglycerides, ethoxylated fatty amines, mineral oils, 
polyols, and mixtures thereof; 
iii) mixtures thereof; 
b) about 0.1% about 20% of an amine functional organosili- 
cone; and 
c) a Bronsted acid having from 6 to 24 carbon atoms; 
wherein the weight ratio of c:(a+b) is from about 1:100 to 
about 100:1 and is at least such that a mutually compatible 
mixture consisting of said fabric softening component, said 
aminosilicone and said Bronstead acid is formed as deter- 
mined by Compatibility Test, 
wherein said fabric softening composition is applied to the 
substrate in a molten form. 


5,300,239 
WATER-REPELLENT AND OIL-REPELLENT 
TREATMENT 
Masaru Ozaki, and Isao Ona, both of Chiba, Japan, assignors to 
Dow Corning Toray Silicone Co., Ltd., Tokyo, Japan 
Continuation-in-part of Ser. No. 749,011, Aug. 23, 1991, 
abandoned. This application Mar. 11, 1993, Ser. No. 29,646 
Claims priority, application Japan, Aug. 24, 1990, 2-223548 
Int. Cl.5 DO6M 10/08; CO8G 77/06, 77/12, 77/20 
U.S. Cl. 252—86 8 Claims 
1. A method of treating a material to impart water-repel- 
lency and oil-repellency to said material, which comprises: 
(i) mixing a composition which consists essentially of 

(A) an organopolysiloxane which contains in each mole- 
cule at least 2 silicon-bonded groups selected from 
hydroxyl groups and alkenyl groups, wherein said alke- 
nyl groups have 2 to 6 carbon atoms, and at least 1 
silicon-bonded, perfluoroalkyl-containing, monovalent 
group wherein said perfluoroalkyl group has 6 to 20 
carbon atoms; 

(B) an organopolysiloxane which contains in each mole- 
cule at least 2 silicon-bonded hydrogen atoms and at 
least 1 silicon-bonded, perfluoroalkyl-containing mono- 
valent group wherein said perfluoroalkyl group has 6 to 
20 carbon atoms; and 

(C) an effective amount of a curing catalyst; 

(ii) applying said composition to said material; 

(iii) curing said composition; and 

(iv) recovering the water-repellent and oil-repellent mate- 
rial. 


5,300,240 
FINISHING PROCESS FOR TEXTILES, FINISHING 
BATH FOR TEXTILES USING PHOSPHINICOSUCCINIC 
ACID, PHOSPHINICOBISSUCCINIC ACID OR THEIR 
MIXTURES, FINISHED TEXTILES AND USE OF SAID 
ACIDS AS FINISHES 
Didier Wilhelm, Issy Les Moulineaux, and Antonio Gelabert, 
Bouffemont-Moisselles, both of France, assignors to Societe 
Francaise Hoechst, Puteaux, France 
Filed Apr. 2, 1993, Ser. No. 41,463 
Claims priority, application France, Apr. 3, 1992, 9204076 
Int. Cl.5 DO6M 13/184, 13/188, 13/192 
U.S. Cl. 252—8.6 4 Claims 
1. Process for finishing a textile characterized in that the 
textile to be treated is impregnated with a finishing bath con- 
taining phosphinicosuccinic acid (I), phosphinico-bissuccinic 
acid (II) or a mixture of phosphinicosuccinic acid (I) and phos- 
phinicobissuccinic acid (II). 
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5,300,241 
TREATMENT AGENT FOR POLYESTER FIBER 

Ryuzo Mikami; Isao Ona, and Masaru Ozaki, all of Chiba, 

Japan, assignors to Dow Corning Toray Silicone Co. Ltd., 

Tokyo, Japan 

Filed Sep. 28, 1992, Ser. No. 952,398 
Claims priority, application Japan, Sep. 27, 1991, 3-277095 
Int. Cl1.5 DO6M 15/00 

USS. Cl. 252—8.8 17 Claims 

1. A composition comprising an organosilicon compound 

selected from the group consisting of: 

(i) an addition-reaction product of an amino-containing 
organosilicon compound and a vinyl-containing bromi- 
nated organic compound; 

(ii) an addition-reaction product of an SiH-containing or- 
ganosilicon compound and a vinyl-containing brominated 
organic compound; and 

(iii) an addition-reaction product of an amino-containing 
organosilicon compound and an epoxy-containing bromi- 
nated organic compound. 


5,300,242 

METAL OVERBASED AND GELLED NATURAL OILS 
Willis P. Nichols, Cleveland; Calvin W. Schroeck, Willoughby 
Hills; Daniel E. Barrer, Euclid, and Robert E. Quinn, Cleve- 
land, all of Ohio, assignors to The Lubrizol Corporation, 

Wickliffe, Ohio 
Filed Mar. 5, 1992, Ser. No. 847,767 
Int. Cl.5 C10M 105/22, 105/24 

USS. Cl, 252—38 12 Claims 

1. A metal overbased composition, prepared by repeating 
(A) at least one epoxidized natural oil having an oxirane 
oxygen content of at least 3%, wherein said natural oil is 

a vegetable oil comprising a triglyceride of the formula 


re) 
ll 

CH)>—O—C—R! 
re) 


i] 
CH—O—C—R? 


ll 
CH2—O—C—R? 


wherein R!, R? and R3 are unsaturated aliphatic hydro- 
carbyl groups containing from about 8 to about 22 carbon 
atoms with 

(B) a metal base oxide (MO), hydroxide (MOH) or alkoxide 
(R4OM) wherein the metal comprises an alkali or alkaline 
earth and R‘ is a hydrocarbyl group containing from 
about | to about 24 carbon atoms, in an equivalent ratio of 
(A):(B) from 0.90-10:1 to form a saponified intermediate, 
adding 2-11 equivalents of (B) per equivalent of said 
saponified intermediate and reacting excess (B) with 

(C) carbon dioxide. 


5,300,243 
LUBRICANT COMPOSITION 
Hugo Camenzind, Fribourg, and Peter Nesvadba, Marly, both of 
Switzerland, assignors to Ciba-Geigy Corporation, Ardsley, 


Continuation of Ser. No. 781,790, Oct. 23, 1991, abandoned, 
which is a division of Ser. No. 454,323, Dec. 21, 1989, Pat. No. 
5,084,195. This application Feb. 26, 1993, Ser. No. 24,926 

Claims priority, application Switzerland, Dec. 28, 1988, 
4828/88 
Int. CL.5 C10M 135/14, 135/16 
US, Cl. 252—47.5 
1. A composition comprising ‘ 
(a) a lubricant or hydraulic fluid, and 
(b) at least one compound of formula Ia 


11 Claims 


CHEMICAL 


OuH Ss (Ia) 
Lil ie 
R~C—N—C—R?, 


R! is alkyl having 1 to 25 C atoms, an unsubstituted or C;-C- 
galkyl-substituted cycloalkyl group having 5 to 12 ring C 
atoms, an unsubstituted or C;-Cgalkyl-substituted Cs-C. 
2cycloalkyl-C;-C,alkyl group, alkenyl having 2 to 18 C 
atoms, phenyl, naphthyl, C7-C;garalkyl or C7-Cjgalkaryl, 
or 

R! is alkyl having ! to 25 C atoms, an unsubstituted or C)-C- 
galkyl-substituted cycloalkyl group having 5 to 12 ring C 
atoms, an unsubstituted or C;—Cgalkyl-substituted Cs5-C. 
2cycloalkyl-C;-Cgalkyl group, alkenyl having 2 to 18 C 
atoms, phenyl, naphthyl, C7-C;garalkyl or C7-C;galkaryl, 
each of which are monosubstituted or polysubstituted by 
group from the series comprising halogen, cyano, nitro, 
—OR? or —COORY, or 

R! is alkyl having 2 to 25 C atoms, an unsubstituted or C;-C- 
galkyl-substituted cycloalkyl group having 3 to 10 ring C 
atoms, an unsubstituted or C;—Cgalkyl-substituted C3-C;- 
2cycloalkyl-C;-Cy4alkyl group, alkenyl having 3 to 18 C 
atoms, C7-Cgaralkyl or C7-C;galkaryl, each of which are 
interrupted by one or more groups from the series com- 
prising —O—, —S—, —NH—, 


C7-Cigaralkyl or C7-C;galkaryl being interrupted only in the 
alkyl radicals, or 
R! is alkyl having 2 to 25 C atoms, an unsubstituted or C;—-C- 
galkyl-substituted cycloalkyl group having 3 to 10 ring C 
atoms, an unsubstituted or C;-Cgalkyl-substituted C3-C;. 
2cycloalkyl-C;-Caalkyl group, alkenyl having 3 to 18 C 
atoms, C7-C;garalkyl or C7—C;galkaryl, each of which are 
monosubstituted or polysubstituted by groups from series 
comprising halogen, cyano, nitro, —OR? or —COOR?® 
and are each interrupted by one or more groups from the 
series comprising —O—, —S—, —NH— 


oO 
V4 
>" 


the C7-Cjgaralkyl or C7-C;galkaryl being interrupted only in 

the alkyl radicals, R¢ being as defined for R! with the exception 

of R2 and 

R° being as defined for R®, and 

R? is —NR4R5, —OR® or —SR’, and 

R4 and R) are identical or different and are —H, alkyl having 
1 to 23 C atoms, an unsubstituted or C;-Cgalkyl-substituted 
cycloalkyl group having 5 to 12 ring C atoms, an unsubsti- 
tuted or Cy—Cgalkyl-substituted Cs—Cj2cycloalkyl-C;-—Caal- 
kyl group, phenyl, naphthyl, C7-C;garalkyl or C7-Cjgalka- 
ryl, or R4 and R5, together with the N atom linking them, 
form a piperidine, morpholine, hexamethylenimine (perhy- 
droazepine), pyrrolidine, piperazine or 1-methylpiperazine 
radical, and 

R6 and R’ are alkyl having 1 to 18 C atoms or alkyl having 2 
to 20 C atoms which are interrupted by one or more groups 
from the series comprising —O—, —S—, —NH—, 


o 
4 
-c 
\ 
Oo— 
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or an unsubstituted or C;—Cgalkyl-substituted cycloalkyl group 
having 5 to 12 ring C atoms, an unsubstituted or C;—Cgalkyl- 
substituted Cs—Cj2cycloalkyl-C;-Cgalkyl group, an unsubsti- 
tuted or C;-Cgalkyl-substituted C3-C)2cycloalkyl-C;-Cgalkyl 
group which is interrupted by one or more groups from the 
series comprising —O—, —S—, —NH—, 


or phenyl, naphthyl, C7-C;galkaryl or C7-C;garalkyl. 

5. A composition according to claim 1 wherein 

R! is alkyl having 1 to 18 C atoms, cycloalkyl having 5 to 8 
ring C atoms, phenyl or C7-Cjgaralkyl, R* and R° are 
identical or different and are —H, alkyl having 1 to 18 C 
atoms, cycloalkyl having 5 to 12 ring C atoms or phenyl, 
and Rand R’ are alkyl having 1 to 18 C atoms, a cycloal- 
kyl group having 5 to 8 ring C atoms or alkyl having 2 to 
20 C atoms and interrupted by one group 


Oo 


or phenyl or C7-C;garalkyl. 


5,300,244 
METHOD OF PREPARING MAGNETIC COATING 
COMPOSITION 
Chiaki Mizuno; Masatoshi Kiyama; Takao Komi; Hiroshi 
Ogawa; Masaaki Fujiyama, and Shinichi Funabashi, all of 
Kanagawa, Japan, assignors to Fuji Photo Film Co., Ltd., 
Minami, Japan 
Continuation of Ser. No. 247,014, Sep. 21, 1988, abandoned. This 
application Sep. 28, 1992, Ser. No. 952,197 
Claims priority, application Japan, Sep. 21, 1987, 62-236872 
Int. Cl.5 HO1F 1/00 


US. Cl. 252—62.54 10 Claims 


1. A method of preparing a dispersion mixture K4 for use in 
a magnetic coating, said method comprising the process steps 
of: 

i) a first process step of kneading ferromagnetic grains, a first 
binder, and a binder solution Y1 containing a second 
binder and an organic solvent under shearing force in a 
two-shaft continuous kneading and mixing machine hav- 
ing a pair of shafts with a paddle member and a barrel for 
rotatably housing the shafts, thereby to obtain a kneaded 
mixture K1 having a solid content within the range of 65 
wt % to 95 wt %, 

ii) a second process step of adding at least a binder solution 
Y2, which may be identical or different in composition 
from said binder solution Y1, to said kneaded mixture K1, 
and kneading the thus obtained mixture and thus diluting 
said kneaded mixture K1 under high shearing force in said 
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two-shaft continuous kneading and mixing machine, 
thereby to obtain a primary diluted mixture K2 having a 
solid content within the range of 50 wt % to 70 wt %, 

iii) a third process step of diluting and dispersing said pri- 
mary diluted mixture K2 by adding at least an organic 
solvent thereto, thereby to obtain a secondary diluted 
mixture K3 having a solid content within the range of 25 
wt % to 50 wt %, and 

iv) a fourth process step of carrying out fine dispersion 
processing of said secondary diluted mixture K3 directly 
or by the addition of an organic solvent thereto, thereby 
to obtain said dispersion mixture K4 having a solid content 
within the range of 25 wt % to 45 wt %, wherein said 
method further comprises adding at least one of a disper- 
sant and a lubricant in only one of the third process step 
and said fourth process step. 


5,300,245 
WORKING FLUID COMPOSITION HAVING 
KETONE-CONTAINING COMPOUND FOR USE IN 
REFRIGERATION SYSTEM 
Hiroki Sawada, Wakayama; Toshiya Hagihara, Izumisano; 
Yuichiro Kobayashi, Wakayama; Akimitsu Sakai, Wakayama; 
Hideo Suzuki, Wakayama; Toshihiro Tanaka, Wakayama; 
Hiroshi Nagumo, Wakayama, and Yukinaga Yokota, Hannan, 
all of Japan, assignors to Kao Corporation, Tokyo, Japan 
Filed Jun. 30, 1992, Ser. No. 906,449 
Claims priority, application Japan, Jul. 1, 1991, 3-160297; 
Dec. 13, 1991, 3-352451 
Int. Cl.5 CO9K 5/04; C10M 105/20 
U.S. Cl, 252—68 5 Claims 
1. A working fluid composition for use in a refrigeration 
system which comprises a refrigerating oil comprising a com- 
pound having one or more ketone groups in the molecular 
structure as a base oil and a hydrofluorocarbon; 
wherein said compound is represented by Formula (II): 


ap 


(Rs)x 
7 5 


Q 
\ 
Ro)y 


wherein Q represents a monocyclic or dicyclic compound 
which may contain an oxygen atom in the ring thereof, Rs5 
represents a substituent having one or more ketone groups 
in the molecular structure and is selected from the group 
consisting of aliphatic acyl groups having a linear or 
branched structure, aromatic acyl groups, ketoacyl 
groups, acylalkyl groups, acylalkyloxy groups or acylary- 
loxy groups, alkyloxyacyl groups, and aryloxyacyl 
groups, R¢ represents a substituent having one or more 
ether groups in the molecular structure and is selected 
from the group consisting of alkyloxy groups, aryloxy 
groups, and alkyloxyalkyl groups or aryloxyalkyl groups, 
and x represents an integer of 1 to 20, and y represents an 
integer of 0 to 20, with the proviso that when x is two or 
more, each Rs may be identical or different, and that when 
y is two or more, each R¢ may be identical or different. 
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5,300,246 
SALTY WATER ABSORBING COMPOSITION, SALTY 
WATER ICE PACK, AND SALTY WATER ABSORBING 
PACK 
Masayuki Yamamoto, c/o Limited Company Ichihuji Suisan, 
97-1, Tsurugaoka, Tsurugashimacho, Irumagun, Saitama-Pre.; 
Etsuro Sakagami, c/o Bylo Industrial Co. Ltd., 2-7-10, Sho- 
nandai, Hujisawa-City, Kanagawa-Pre., and Iko Ito, 
1-7-12-201, Tsukahara, Takatsuki-City, Osaka-Pre., all of 
Japan 
Filed Mar. 18, 1992, Ser. No. 853,252 
Claims priority, application Japan, Jun. 6, 1991, 3-162096 
Int. Cl.5 CO9K 3/18 
U.S. Cl. 252—70 


Salty Water Absorption Weight (9) 


1. A salty water absorbing pack for preserving food com- 
prising 
(A) a granular or powder-like water absorptive resin; 
(B) a granular or powdered ceramic having food preserva- 
tion or antibacterial properties; and 


(C) an antibiotically treated package material enveloping a 
blend of (A) and (B), said package material comprising at 
least one member selected from the group consisting of a 
sheet of paper, a non-woven cloth, a porous plastic film, or 
a perforated plastic film; 

wherein the weight ratio of said blend is (A)/(B)=99.1 to 
1/99 and said pack is freezable. 


5,300,247 
IMPROVED CORROSION INHIBITOR SYSTEM FOR AN 
INTERMEDIATE HEAT TRANSFER MEDIUM 

Dwight E. Emerich, Lincoln Park, and Kathleen A. Fix, Land- 

ing, both of N.J., assignors to Ashchem IP, Dublin, Ohio 

Filed Sep. 2, 1992, Ser. No. 939,056 
Int. C1.5 CO9K 5/00 

U.S. Cl, 252—77 12 Claims 

1. A corrosion inhibitor system for an intermediate heat 
transfer medium, which comprises an oxazoline in admixture 
with organic corrosion inhibitors and said oxazoline being 
present in the amount of from about 0.01 to about 5.0 wt. %, 
and said oxazoline being selected from the group consisting of 
2,2'-[(2-heptadecyl)-4 (5H)-oxazolylidine-bis (methyleneoxy-2, 
1-ethanediyloxy)]-bis-ethanol, 2,2’-(2-heptadecyl)-4 (5H)- 
oxazolylidine bis methanol and 2,2’-(2-heptadecyl)-4 (5H)- 
oxazolylidine ethane methanol. 


152-935 0.G.-94-20 
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5,300,248 
RUBBER COATINGS FOR CLEANING CLOTHS 
INCLUDING CELLULOSE MICROFIBERS 

Michael Pissler, Neusiiss, and Hans Riepold, Aindling, both of 

Fed. Rep. of Germany, assignors te Firma Carl Freudenberg, 

Weinheim, Fed. Rep. of Germany 

Filed Feb. 24, 1993, Ser. No. 21,819 

Claims priority, application Fed. Rep. of Germany, Feb. 24, 

1992, 4205547 
Int. Cl.5 DO4H 1/58 

US. Cl. 252—90 17 Claims 

1. A cleaning cioth comprising a base material coated with 
(a) rubber, wherein the rubber is selected from the group 
consisting of natural rubber, styrenebutadiene rubber, nitrile- 
butadiene rubber, mixed polymers of butadiene and isoprene 
and mixtures thereof; and (b) 20 to 100% by weight cellulose 
microfibers based on the solid rubber content in the coating 
wherein the cellulose microfibers have a staple fiber length of 
about 15 to 200 micrometers. 


5,300,249 
MILD PERSONAL CLEANSING BAR COMPOSITION 
WITH BALANCED SURFACTANTS, FATTY ACIDS, AND 
PARAFFIN WAX 
James R. Schwartz; Richard D. Farris, both of West Chester; 

Theresa A. Bakken, Cincinnati; Lawrence A. Gilbert, West 

Chester; Wayne E. Eccard, Cleves, and James C. Dunbar, 

Cincinnati, all of Ohio, assignors to The Procter & Gamble 

Company, Cincinnati, Ohio 

Filed Sep. 23, 1991, Ser. No. 763,794 
The portion of the term of this patent subsequent to Oct. 13, 
2009, has been disclaimed. 
Int. Cl.5 C11D 9/00 
U.S, Cl. 252—108 

1. A personal cleansing bar comprising: 

A. from about 4% to about 32% of essentially saturated long 
chain (Cj5—C22) synthetic surfactant selected from the 
group consisting of: alkyl sulfate, alkyl sarcosinate, alkyl 
glyceryl ether sulfonate, and mixtures thereof; 

B. from about 4% to about 30% of paraffin wax having a 
melting point of from about 130° F./54° C. to about 180° 
F./82° C; 

C. from about 20% to about 70% lathering mild synthetic 
surfactant selected from Cy12-C14 acyl isethionate, 
C2-C14 alkyl glyceryl ether sulfonate, C12—-Ci4 sodium 
acy! sarcosinate, and mixtures thereof; and wherein at 
least about 10% of said bar is said mild lathering C12-C14 
alkyl isethionate; 

D. from about 2% to about 30% free fatty acid; wherein said 
fatty acid is selected from the group consisting of stearic 
and lauric acids; said stearic and lauric acids having a ratio 
of from about 0:1 to about 2:1, and mixtures thereof; 

E. from about 2% to about 15% soap; 

F. from about 2% to about 8% sodium isethionate; 

G. from 0% to about 2% sodium chloride; 

H. from about 1.5% to about 10% water; and 

wherein said bar has a pH of from about 4.0 to about 9.0. 


13 Claims 


5,300,250 
GRANULAR LAUNDRY COMPOSITIONS HAVING 
IMPROVED SOLUBILITY 
Ronald D. Morgan, Cincinnati, Ohio, and Gary R. Cutter, Dills- 
boro, Ind., assignors to The Procter & Gamble Company, 
Cincinnati, Ohio 
Continuation-in-part of Ser. No. 820,184, Jan. 14, 1992, 
abandoned. This application Nov. 20, 1992, Ser. No. 974,001 
Int. Cl.5 C11D 3/08, 3/10 
U.S. Cl. 252—135 13 Claims 
1. A granular laundry detergent, bleach or additive composi- 
tion comprising, by weight: 
(a) from 0 to 70 weight % detergent surfactant selected from 
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the group consisting of anionics, nonionics, zwitterionics, 
ampholytics, cationics, and mixtures thereof; 
(b) from about 5 to 99.95% of admixed sodium carbonate; 
and 
(c) from about 0.05% to 5% of admixed hydrophobic amor- 
phous silicate material; 
wherein the weight ratio of (b):(c) is from about 5:1 to about 
500:1. 


5,300,251 
CLATHRATE COMPOUNDS 

Tetsuo Osa; Akihiko Ueno, both of Sendai; Atsushi Osakada, 

Nagoya, and Masateru Nakoji, Okazaki, all of Japan, assign- 

ors to A-ICS Corporation, Aichi, Japan 
Continuation of Ser. No. 562,589, Aug. 3, 1990, abandoned. This 

application May 27, 1993, Ser. No. 68,607 
Claims priority, application Japan, Aug. 4, 1989, 1-201219 
Int. Cl.5 CO9K 3/00 

US. Cl. 252—182.13 2 Claims 

1. A clathrate compound consisting of dicumy] peroxide as a 
guest compound and a host compound selected from the group 
consisting of B-cyclodextrin, monomethyl-B-cyclodextrin, 
dimethyl-8-cyclodextrin, trimethyl-B-cyclodextrin and par- 
tially methylated B-cyclodextrin, said dicumyl peroxide being 
used as a crosslinking agent, the molar ratio of the guest com- 
pound: the host compound being in the range of from 1:1 to 1:2 
inclusive. 


5,300,252 
ETHER FREE ORGANOMETALLIC AMIDE 
COMPOSITIONS 
Robert C. Morrison, Gastonia, N.C., assignor to FMC Corpora- 
tion, Philadelphia, Pa. 

Division of Ser. No. 496,556, Mar. 19, 1990, abandoned, which is 
a division of Ser. No. 160,229, Feb. 25, 1988, Pat. No. 4,944,894, 
and a continuation-in-part of Ser. No. 25,412, Mar. 13, 1987, 
abandoned. This application Aug. 7, 1992, Ser. No. 927,689 
Int. Ci.5 CO9K 3/00 
US. Cl. 252—182.3 2 Claims 

1. An ether free, hydrocarbon soluble, thermally stable, low 
viscosity organolithium-lithium organoamide composition 
consisting of ingredients represented by the formula 


(LiR!),-[Li(N R3R4)]y 


wherein R!, R3 and R¢ are independently selected from the 
group consisting of primary, secondary and tertiary alkyl 
groups containing 2 to 8 carbon atoms, cycloalkyl groups 
containing 3 to 8 carbon atoms and aryl groups containing 6 to 
10 carbon atoms, the mole ratio of x to y varies from 1 to 1 to 
1 to 2.03, in a hydrocarbon solvent. 


5,300,253 
1-CHLORO-2,2,2-TRIFLUOROETHYL 
DIFLUOROMETHYL ETHER COMPOSITIONS FOR 
REMOVING WATER FROM SURFACES 
Hans Buchwald, Ronnenberg; Joachim Hellmann, Hanover; 

Bolesiaus Raszkowski, Wiedensahl, all of Fed. Rep. of Ger- 
many; Pierre Barthelemy, Jodoigne, and Mireille Paulus, 
Brussels, both of Belgium, assignors to Solvay Fluor und 
Derivate GmbH, Hanover, Fed. Rep. of Germany 
Filed Jul. 31, 1992, Ser. No. 922,528 
Claims priority, application Fed. Rep. of Germany, Jul. 31, 
1991, 4125274 
Int. Cl.5 CO9K 3/18 
US. Cl. 252—194 
1. A drying composition consisting essentially of 
99.99 to 90% by weight of 1-chloro-2,2,2-trifluoroethyl 
difluoromethyl ether and 
0.01 to 10% by weight of at lest one surface-active agent 
dissolved in said ether, 
the sum of the constituents being 100% by weight. 
11. A process for removing water from a surface of an ob- 


11 Claims 


OFFICIAL GAZETTE 


APRIL 5, 1994 


ject, said process comprising treating said surface with a dry- 
ing composition consisting essentially of 
99.99 to 90% by weight of 1-chloro-2,2,2-trifluoroethyl 
difluoromethy! ether and 
0.01 to 10% by weight of at least one surface-active agent 
dissolved in said ether, 
the sum of the constituents being 100% by weight. 


5,300,254 
FERROELECTRIC LIQUID-CRYSTAL DISPLAY 

Thomas Geelhaar, Mainz; Axel Pausch, Seeheim; Michael 

Kompter, Riedstadt-Erfelden, and Bernhard Scheuble, See- 

heim-Jugenheim, all of Fed. Rep. of Germany, assignors to 

Merck Patent Gesellschaft mit beschrankter Haftung, Darm- 

stadt, Fed. Rep. of Germany 

Filed Jul. 26, 1991, Ser. No. 736,325 

Claims priority, application Fed. Rep. of Germany, Jul. 27, 

1990, 4023867 
Int. Cl.5 CO9K 19/34 


USS. Cl. 252—299.61 12 Claims 
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1. A ferroelectric liquid-crystal display having improved 

multiplexing capability comprising: 

a ferroelectric liquid-crystal medium between two plane- 
parallel plates provided with an electrode matrix of sam- 
pling electrodes and data electrodes arranged perpendicu- 
lar thereto; 

said medium containing a chiral component comprising one 
or more chiral dopants and an achiral base component 
comprising one or more achiral compounds; 

said medium having a dielectric anisotropy of —0.01 to 
—1.2 and a spontaneous polarization of less than 8 
nC/cm?; 

wherein said achiral base component contains at least 35 wt. 
% of one or more compounds of formulae Ia, Ib, Ic and 
Id: 


O—CmH2m+1 


O—CmH2m+1 
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-continued 


N Id 


CnHon+1— £ 


N 


O~—CmH2m+1 


wherein n and m are each, independently, 5-12, and 
said achiral base component contains 8-50 wt. % of at least 
one compound of formula II: 


N I 


CnH2n+ 1—z' * 


N 


Z2—CmHom+ 1 


wherein 

n and m are each, independently, 5-12; 

L! and L? are each, independently, H or F, with at least one 
ligand L! and L? being different from H; and 

Z! and Z? are each, independently, —O— or a single bond; 
and 

said chiral component contains 1-25 wt. % of one or more 
compounds of formula III 


Ill 


CrHan41—Q—A—B—A!—C*R°Y—Q2—C Hm +1 


wherein 
n and m are each, independently, 2-12; 
Q is —O— or a single bond; 


OO 
LAO 


or a mirror image thereof; 


each L is, independently of one another, H or F; 
X is CH or N; 

Q! is —O—, —CH2CH2— or —OCH2—; 

Q? is —COO— or a single bond; 

Y is F; and 

R° is H. 


5,300,255 
SURFACTANT PRODUCTS OF 
POLY(HYDROXYALKANECARBOXYLIC ACID) 
PHOSPHATE ESTERS 
Frederick Campbell, Failsworth; John D. Schofield, Bury, and 
Alan S. Baker, Slough, all of England, assignors to Imperial 
Chemical Industries, PLC., Great Britain 
Continuation of Ser, No. 707,473, Mar. 1, 1985, abandoned. This 
application Jul. 6, 1987, Ser. No. 70,676 
Claims priority, application United Kingdom, Mar. 21, 1984, 
8407301; Apr. 26, 1984, 8410664; Oct. 25, 1984, 8426995; Dec. 
13, 1984, 8431459 
Int. Cl.5 BOIF 17/14; CO7F 9/11 
USS. Cl. 252—351 15 Claims 
1. The product of the reaction between a phosphating agent 
and a hydroxy terminated polyester obtained by the polymeri- 
zation of a hydroxycarboxylic acid or a lactone to a degree of 
esterification from 1 to 100 in the presence of a monohydric 
alcohol. 


5,300,256 
SOLID-FORM ADDITIVE SYSTEMS DISPERSIBLE IN 
AQUEOUS MEDIA 
Mahendra K. Sharma, Kingsport, Tenn., assignor to Eastman 

Chemical Company, Kingsport, Tenn. 

Division of Ser. No. 513,389, Apr. 23, 1990, Pat. No. 5,153,024, 
and a continuation-in-part of Ser. No. 392,759, Aug. 11, 1989, 
Pat. No. 5,204,022. This application Oct. 5, 1992, Ser. No. 
956,532 
Int. Cl.5 BOIF 3/12; BO1J 13/04; C083 3/205; CO8K 9/10 
US. Cl. 252—363.5 15 Claims 

1. An encapsulated composition of matter dispersible in 

aqueous medium, said composition comprising: 

i) one or more water insoluble, meltable polymer additives 
and, optionally, one or more higher melting, water insolu- 
ble polymer additives, wherein substantially all of said 
polymer additives have a particle size of less than about 40 
ym, 

ii) at least one low hydrophobic-lipophobic balance value 
surfactant, wherein said surfactant is adsorbed on the 
surface of said water insoluble polymer additive particles, 
and 

iii) at least one high hydrophobic-lipophobic balance value 
surfactant, 

wherein said composition is in powder form having a particle 
size of about 5.0 to about 1000.0 ym and contains about 2.0 to 
about 40.0 weight % of encapsulated water. 


5,300,257 
4,4’-BIPHENYLENEDIPHOSPHONITE COMPOUND 
AND USE THEREOF 
Hiroyuki Akashi; Takeshi Inoue; Tetsuji Ike, all of Fukuoka; 

Hidaka Yasuhiro, and Shoichi Horie, both of Osaka, all of 

Japan, assignors to Yoshitomi Pharmaceutical Industries, 

Ltd., Osaka, Japan 

Filed May 27, 1992, Ser. No. 888,925 

Claims priority, application Japan, May 27, 1991, 3-152618; 

Sep. 27, 1991, 3-277309 
Int. Cl.5 CO7F 9/02; CO9K 15/32, 15/08 

U.S. Cl. 252—400.24 5 Claims 

3. A stabilizer composition for organic materials, which 
comprises tetrakis(2,4-di-tert-butyl-5-methylpheny])-4,4’- 
biphenylenediphosphonite, and at least one member selected 
from the group consisting of a phenolic antioxidant, a sulfuric 
antioxidant, an ultraviolet absorber, a light stabilizer and a 
phosphorus antioxidant. 
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5,300,258 
METHOD FOR DECONTAMINATING SOIL 
CONTAINING RESINS 
David C. Grant, Gibsonia; Edward J. Lahoda, Edgewood Bor- 
ough; Leland L. Learn, Pittsburgh; Arthur W. Ott, Wilkins 
Township, Allegheny County, and Albert J. Dietrich, North 
Huntingdon Township, Westmoreland County, all of Pa., 
assignors to Westinghouse Electric Corp., Pittsburgh, Pa. 
Filed Jun. 27, 1991, Ser. No. 722,458 
Int. Cl.5 G21F 9/00 


US. Cl. 252—626 18 Claims 


1. A method of separating a mixture of contaminated resin 

particles from soil particles comprising; 

a) fluidizing said mixture at a fluid velocity sufficient to 
entrain substantially all of said resin particles and a first 
portion of said soil particles, said entrained first portion of 
said soil particles being of an average particle size smaller 
than the average particle size of said contaminated resin 
particles; 

b) separating and collecting a second portion of said soil 
particles from said entrained contaminated resin particles 
and said entrained first portion of said soil particles, said 
second portion not being entrained in said fluidized mix- 
ture; and 

c) separating said entrained first portion of said soil particles 
from said entrained contaminated resin particles with 
particle separation means adapted to collect particles 
corresponding to the average particle size of said contami- 
nated resin particles. 


5,300,259 
CARBURETOR AND FUEL FEEDING SYSTEM HAVING 
THE SAME 
Shinichi Tashiro, 10-12, Honhaneda 1-chome, Ohta-ku, Tokyo, 
Japan, assignor to Shinichi Tashiro and Akira Ohshima, both 
of Tokyo, Japan 
Filed Aug. 28, 1992, Ser. No. 936,407 
Claims priority, application Japan, May 20, 1991, 3-115024; 
May 20, 1992, 4-151218 
Int. Cl.5 FO2M 9/06 
US. Cl. 261—44.3 15 Claims 
1. A carburetor for generating air-fuel mixture in a suitable 
air-fuel ratio and feeding the mixture to an engine for combus- 
tion, comprising: 
an air suction passageway through which air is fed; and 
a fuel feeding passageway which is disposed so as to be 
intersected to said air suction passageway and through 
which fuel is fed, said air suction passageway and said fuel 
feeding passageway being intercommunicated to each 
other, wherein said fuel feeding passageway comprises a 
needle jet intercommunicated to said air suction passage- 
way for guiding the fuel into said air suction passageway 
and a jet needle which has a side surface with a tapered 
portion and is movably inserted into said needle jet to 
form a clearance between said jet needle and said needle 
jet, said clearance being adjustable by moving said jet 
needle in an axial direction thereof to control an amount of 
fuel to be fed into said air suction passageway in accor- 
dance with an opening degree of the clearance, said jet 
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needle having a substantially flat surface portion at a tip 
portion of said tapered portion said side portion of the jet 
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needle and said substantially flat surface of the tip portion 
being roughed to have roughened surface portions. 


5,300,260 
FOG GENERATOR 
Amiram Keshet, Rehovot, and Yaacov Shoham, Doar Beer Yaa- 
cov, both of Israel, assignors to Shira Aeroponics (1984) Ltd., 
Rehovot, Israel 
Filed Apr. 21, 1993, Ser. No. 49,381 
Claims priority, application Israel, May 22, 1992, 101967; 
Dec. 25, 1992, 104231 
Int. Cl.5 BOIF 3/04 


US. Cl. 261—81 19 Claims 


1. A fog generator, comprising: 

a housing including a reservoir for a liquid to be atomized; 

a plurality of ultrasonic transducers disposed in spaced rela- 
tion to each other in said reservoir so as to be submerged 
within the liquid therein; 

and gas directing means for directing a flow of gas across the 
liquid in the reservoir; 

said gas directing means including a gas inlet duct extending 
through said reservoir, and a dome-shaped deflector over- 
lying, and of larger diameter than, said gas inlet duct to 
deflect the gas flowing through said duct back towards 
the reservor to pick up liquid atomized by said transduc- 
ers. 


5,300,261 
LIQUID AERATING APPARATUS 
Richard Von Berg, 4403 Alvin St., Saginaw, Mich. 48603 
Filed Nov. 12, 1992, Ser. No. 974,948 
Int. Cl1.5 BOIF 3/04 
USS. Cl. 261—87 12 Claims 
1. Apparatus for aerating liquids comprising a drive shaft 
having an aerating fluid passage therein; means journaling said 
shaft for rotation about an axis; motor means coupled to said 
drive shaft for rotating said shaft about said axis; a propeller 
connected to said drive shaft for rotation therewith, said pro- 





APRIL 5, 1994 


peller having a plurality of blades each of which has an outlet 
port in communication with said passage and through which 
said fluid may be discharged in response to rotation of said 
propeller in said liquid; means mounting said shaft for move- 
ments between an operational position in which said blades and 











said outlet ports are immersed in the liquid and an inactive 
position in which said passage is above the level of the liquid; 
and means responsive to rotation of said propeller for automat- 
ically moving said shaft to said operational position and re- 
sponsive to termination of rotation of said propeller to move 
said shaft to said inactive position. 


5,300,262 
PROCESS OF SPINCASTING A COMPOUND CONTACT 
LENS 
Robert E. Glick, Huntington Station, N.Y., assignor to Allergan, 
Inc., Irvine, Calif. 

Continuation of Ser. No. 776,797, Oct. 15, 1991, abandoned, 
which is a division of Ser. No. 244,436, Sep. 14, 1988, Pat. No. 
5,076,683. This application Oct. 29, 1992, Ser. No. 970,587 
Int. Cl.5 B29D 11/00 


US. Cl. 264—2.1 1 Claim 


1. The process of reproducibly making a wholly spuncasted, 
non-truncated, ballasted soft contact lens containing a com- 
pound anterior surface which comprises spincasting a polym- 
er-forming, lens-forming monomeric mixture in a cavity mold 
having a surface that is offset to allow for generation of a 
prismatic ballast, a compound curvature and a central axis that 
is symmetrical to the peripheral edge of the lens being formed, 
by rotating the monomer mixture in the mold whereby the 
mixture replicates the mold’s surface while at the same time 
undergoes polymerization and forms a prismatic lens with the 
central axis of its posterior surface symmetrical to its periph- 
eral edge, a corneal bow! free of the compound curvature and 
possessing a thickness profile that is asymmetrical with respect 
to its geometric center. 
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= 5,300,263 
METHOD OF MAKING A MICROLENS ARRAY AND 
MOLD 

Timothy L. Hoopman, River Falls, Wis., and David J. W. Aas- 

tuen, Farmington, Minn., assignors to Minnesota Mining and 

Manufacturing Company, St. Paul, Minn. 

Filed Oct. 28, 1992, Ser. No. 967,453 
Int. Ci.5 B29D 11/00 

US. Cl. 264—2.5 


1. A method of making a microlens array mold, comprising: 

(a) forming an array of pyramid-shaped receptacles having 
parallelogram-shaped apertures; 

(b) applying a hardenable liquid to the array of pyramid- 
shaped receptacles so that the receptacles are partially 
filled with the liquid, whereby a plurality of menisci are 
formed in the receptacles; and 

(c) hardening the liquid to form a plurality of concave lens 
mold surfaces in the pyramid-shaped receptacles, thereby 
forming a mold capable of forming an array of generally 
spherical microlenses. 


5,300,264 
PROCESS FOR THE PRODUCTION OF COMPOSITE 
BODIES 
Christian Wolfrum, Koln; Ulrich Knipp, Bergisch Gladbach; 
Peter Schuster, Mannheim; Martin Brock, Neulussheim, and 
Ronald Boot, Bensheim, all of Fed. Rep. of Germany, assign- 
ors to Bayer Aktiengesellschaft, Leverkusen, Fed. Rep. of 
Germany 
Filed Sep. 10, 1992, Ser. No. 943,266 
Claims priority, application Fed. Rep. of Germany, Sep. 19, 
1991, 4131207 
Int. Cl.5 B29C 67/22 
U.S. Cl. 264—46.4 6 Claims 
1. A process for the production of composite bodies consist- 
ing of a polyurethane core and a polyurethane covering, com- 
prising positioning said core inside a mold so that an average 
gap of at least 0.5 mm exists between the surface of the core 
and the internal wall of the mold and introducing a reaction 
mixture into the gap between said core and said internal wall, 
said reaction mixture comprising: 
a) a polyisocyanate component having an isocyanate content 
of from 5 to 50% by weight, and 
b) a polyol component having an average hydroxyl number 
of from 50 to 800 and consisting of at least 30% by weight 
of polyhydroxy] compounds in which the carbon to oxy- 
gen weight ratio of the total quantity of component b), is 
at least 2.5:1. 
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5,300,265 
CONTROLLED ATMOSPHERE GENERATING 
EQUIPMENT 
Henry J. Banks, Pialligo; Keith A. Norris, Frankston; Robert J. 
Symons, Wheelers Hill, and Robert C. Whitlock, Frankston, 
all of Australia, assignors to Fluid Dynamics Pty Ltd., Frank- 
ston, Australia 
PCT No. PCT/AU90/00273, § 371 Date Feb. 21, 1992, § 102(e) 
Date Feb. 21, 1992, PCT Pub. No. WO91/00018, PCT Pub. 
Date Jan. 10, 1991 
PCT Filed Jun. 26, 1990, Ser. No. 835,992 
Claims priority, application Australia, Jun. 26, 1989, 
AU8S$4910 
Int. Cl.5 BOID 50/00 
US, Cl. 422—172 


1. An apparatus for producing an exhaust gas having a low 

oxygen content comprising: 

(i) means to combust a mixture of air and fuel to produce an 
exhaust gas containing N2, CO, NOX and small amounts 
of uncombusted O2; 

(ii) at least one catalytic converter means to substantially 
reduce the NOX and/or CO content in the exhaust gas; 

(iii) at least one heat exchange means to substantially reduce 
the temperature of the exhaust gas issuing from the at least 
one catalytic converter means; 

(iv) an absorption system through which the exhaust gas 
passes to substantially reduce moisture content of the 
exhaust gas, said absorption system comprising a regener- 
atable desiccant; and 

(v) means for subjecting the desiccant to heat energy from a 
stream of air to regenerate the desiccant to reduce the 
moisture content of the desiccant, the heat energy from 
the stream of air being the sole form of energy employed 
for regenerating the desiccant, and 

wherein following combustion of the air and fuel mixture, 
the exhaust gas passes through, in turn, the catalytic con- 
verter means, the heat exchange means and the absorption 
system. 


5,300,266 
ELECTRICAL APPARATUS AND METHOD FOR 
GENERATING ANTIBIOTIC 
James W. Gibboney, Jr., Conyers, Ga., assignor to Scientific 
Products Corporation, Conyers, Ga. 
Filed May 27, 1992, Ser. No. 889,167 
Int. Cl.5 BOIS 19/12 
U.S. Cl. 422—186.07 14 Claims 

1. Apparatus for use with a source of direct electrical cur- 

rent and a source of oxygen, said apparatus comprising: 

a housing made of a non-electrically conducting material, 
said housing having a first opening for oxygen from said 
source of oxygen to enter said housing and a second, 
opposing opening; 

a cathode positioned in said housing near said first opening, 
said cathode having a plurality of throughholes through 
which said oxygen can pass; and 

an anode positioned in said housing and spaced apart from 
said cathode so as to define a gap therebetween, said 
anode having a first portion near said second opening and 
an adjacent second portion, said first portion formed to 
accelerate ions electromagnetically from said housing 
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through said second opening when said source of direct 
electrical current is applied across said anode and cathode, 
said second portion being in the form of a plurality of 
electrodes flaring outwardly and toward said cathode so 
as to form a plasma between said second portion and said 


cathode when said electrical current is applied to said 
cathode and said anode, 

said plasma ionizing said oxygen entering said housing 
through said first opening and producing a charged mole- 
cule that is accelerated by said first portion of said anode 
through and from said housing. 


5,300,267 
RECLAIMER APPARATUS 
Lawrence A. Moore, Lakeland, Fla., assignor to Resource Re- 
covery Technologies, Inc., Clearwater, Fla. 
Continuation of Ser. No. 597,400, Oct. 15, 1990, abandoned. 
This application Sep. 24, 1992, Ser. No. 950,729 
Int. Ci.5 BOID 11/02 


USS. Cl. 422—286 11 Claims 


“ A x 0 

1. A reclaimer apparatus comprising a dissolving section and 
a recovery section operatively coupled together by a first and 
second fluid conduit to transfer fluid therebetween in combina- 
tion with a heating source and a cooling source, said heating 
source is operatively coupled to said dissolving section by a 
first and second dissolving heating fluid conduit and to said 
recovery section by a first and second recovery heating fluid 
conduit to selectively transfer heating fluid to and from said 
dissolving section and said recovery section, said cooling 
source is operatively coupled to said dissolving section by a 
first and second dissolving cooling fluid conduit and to said 
recovery section by a first and second recovery cooling fluid 
conduit to selectively transfer cooling fluid to and from said 
dissolving section and said recovery section, said dissolving 
section comprises a dissolving tank to receive solvent from a 
solvent reservoir through a solvent supply conduit and solid 
polystyrene-type polymer material through a centrally dis- 
posed inlet formed in the top of said dissolving tank from an 
external source, a first heat exchange operatively coupled to 
said heating source through said first and second dissolving 
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heating fluid conduits to receive heating fluid from said heat- 
ing source to heat solution circulated through said dissolving 
tank to at least 190 degrees F. and a first condensing unit 
disposed in the upper portion of said dissolving tank opera- 
tively coupled to said cooling source through said first and 
second dissolving cooling conduits to circulate cooling fluid 
from said cooling source through said first condensing unit to 
condense vapor within said dissolving tank, said dissolving 
tank including an upper and lower fluid inlet to supply heated 
solution from said first heat exchange to said dissolving tank 
through a first and second solution supply conduit, said first 
solution supply conduit includes a nozzle extending into the 
interior of said dissolving tank above the material disposed 
therein to dissolve the material and said lower fluid inlet com- 
prises an elongated aperture disposed tangentially relative to a 
frustrum conical lower portion of said dissolving tank to circu- 
late solution therein, said dissolving tank further includes a 
split cone having a perforated basket adjacent an outlet formed 
on the bottom thereof to collect solid foreign objects therein, 
said dissolving section further includes a dissolving section 
control means to selectively control fluid through said dis- 
solving section and to said recovery section, said dissolving 
section control means includes a first pump operatively cou- 
pled to a heater inlet through a pump outlet conduit and an 
outlet fluid flow control valve movable between a first and 
second position to said recovery section through said pump 
outlet conduit, a fluid flow control valve movable between a 
first and second position and said first fluid conduit, and to said 
outlet of the dissolving tank through a pump inlet conduit, said 
dissolving section control means further includes a first heat 
exchange control means comprising a pressure reducing valve 
to control the pressure of fluid flow from said heating source to 
said first heat exchange, a flow control valve movable between 
a first and second position to selectively control the flow of 
fluid between said first heat exchange and said heating source, 
said dissolving section control means also includes a solvent 
supply control means comprising a first solvent flow control 
valve movable between a first and second position to selec- 
tively control the flow of solvent from said solvent reservoir 
through the solvent supply conduit to said dissolving tank and 
a second solvent flow control valve movable between a first 
and second position to selectively control the flow of solvent 
to said solvent reservoir from an external source or from said 
recovery section through said second fluid conduit, said recov- 
ery section comprises a recovery tank to receive solution from 
said dissolving section through said first fluid conduit, a second 
heat exchange operatively coupled to said heat source through 
said first and second recovery heating fluid conduits to heat or 
reheat solution circulated through said recovery tank, a separa- 
tor means coupled to the second heat exchange to receive 
solution therefrom and to separate the dissolved polystyrene- 
type polymer material in solid form from the solvent and a 
solid material processing unit to draw the solid polystyrene- 
type polymer material from the separator means, to reduce the 
solid material to particulate form and to collect the particulate 
material for packing and shipping. 


5,300,268 
PROCESS FOR THE MANUFACTURE OF AQUEOUS 
SOLUTIONS OF FERRIC CHLORIDE 
Jacques Van Diest, Rhode-Saint-Genese, and Jacques Brahm, 
Grimbergen, both of Belgium, assignors to Solvay (Société0 
Anonyme), Brussels, Belgium 
Filed May 29, 1992, Ser. No. 889,919 
Claims priority, application Belgium, Jun. 6, 1991, 09100550 
Int. Cl.5 C01G 49/10 
US. Cl. 423—150.1 6 Claims 
1. A process for the manufacture of an aqueous solution of 
ferric chloride, comprising: 
a. introducing an aqueous solution of hydrochloric acid into 
a reactor containing a bed of fragments of an oxide-con- 
taining iron ore so that the aqueous solution of hydrochlo- 
ric acid travels upwardly through the bed; 
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b. collecting a suspension of ore particles in an aqueous 
solution of ferric chloride from the bed; 

c. mechanically separating the ore particles from the aque- 
ous solution of ferric chloride of the suspension; and 


d. recycling the ore particles by adding the ore particles to 
the aqueous solution of hydrochloric acid upstream of the 
bed. 


5,300,269 
CATALYTIC DECOMPOSITION OF DINITROGEN 
MONOXIDE WHICH IS PURE OR PRESENT IN GAS 
MIXTURES 

Heinrich Aichinger, Mannheim; Karl-Heinz Boehning; Klaus 

Herzog, both of Ludwigshafen; Hermann Wistuba; Gert Buer- 

ger, both of Mannheim; Matthias Schwarzmann, Limburger- 

hof, and Guenter Herrmann, Heidelberg, all of Fed. Rep. of 

Germany, assignors to BASF Aktiengesellschaft, Ludwigsha- 

fen, Fed. Rep. of Germany 

Filed Sep. 10, 1991, Ser. No. 757,387 

Claims priority, application Fed. Rep. of Germany, Sep. 13, 

1990, 4029061 
Int. Cl.5 B01J 8/00; G01B 17/00 

US. Cl. 423—239.1 2 Claims 

1. In a process for decomposing dinitrogen monoxide at 
temperatures about 200°-600° C. into nitrogen and oxygen in 
the presence of a silver containing catalyst, the improvement 
which comprises the silver being applied to an alumina carrier 
which has a BET surface area of from 5 to 25 m 2/g, and 
wherein the catalyst has a silver content of from 5 to 25% by 
weight. 


5,300,270 
HOT-SIDE ELECTROSTATIC PRECIPITATOR 
Henry V. Krigmont, Seal Beach, and Felix E. Spokoyny, Costa 
Mesa, both of Calif., assignors to Wahlco Environmental 
Systems, Inc., Santa Ana, Calif. 
Filed Aug. 20, 1992, Ser. No. 933,489 
Int. Cl.5 BO1J 8/00; C01B 21/00; BO3C 1/00 
USS. Cl. 423—239.1 7 Claims 
1. A process for reducing the NOx in flue gas, comprising 
the steps of: 
furnishing a flow of flue gas containing particulate matter 
and NOx; 
providing an electrostatic precipitator having therein col- 
lecting surfaces coated with a catalyst for the reduction of 
NOx in the flue gas by reaction with a nitrogeneous com- 
pound, the electrostatic precipitator being positioned in 
the flue gas flow at a location such that the temperature of 
the flue gas is no less than about 450 F. at the point of flue 
gas exit from the electrostatic precipitator; and 
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operating the electrostatic precipitator to remove particulate 
from the flue gas, the NOx in the flue gas reacting with the 


nitrogeneous compound in the presence of the catalyst to 
reduce the NOx content of the flue gas. 


5,300,271 
METHOD FOR SEPARATION OF CARBON MONOXIDE 
BY HIGHLY DISPERSED CUPROUS COMPOSITIONS 

Timothy C. Golden, Allentown; Wilbur C. Kratz, Macungie, and 

Frederick C. Wilhelm, Zionsville, all of Pa., assignors to Air 

Products and Chemicals, Inc., Allentown, Pa. 
Division of Ser. No. 572,067, Aug. 23, 1990, Pat. No. 5,126,310. 

This application Apr. 14, 1992, Ser. No. 868,743 
The portion of the term of this patent subsequent to Nov. 2, 2010, 
has been disclaimed. 
Int. Cl.5 CO1B 31/18; BOID 53/02 

USS. Cl. 423—247 5 Claims 

1. The process of selectively separating carbon monoxide 
from a gas mixture containing carbon monoxide and at least 
one other gas selected from the group consisting of carbon 
dioxide, methane, nitrogen, hydrogen, argon, helium, ethane 
and propane, comprising: (a) contacting the gas mixture with a 
copper halide-containing absorbent comprising a support of 
amorphous oxide or carbon and a dispersed cuprious halide 
prepared by impregnating the support with a cupric compound 
in an aqueous solvent having an ammonium salt of di- or poly- 
carboxylic acid dispersant, removing the solvent and reducing 
the cupric compound to a cuprous halide on the support by 
heating to an elevated temperature, (b) selectively adsorbing 
carbon monoxide on the absorbent, and (c) separately desorb- 
ing the carbon monoxide from the absorbent to recover the 
carbon monoxide. 


5,300,272 
MICROCELLULAR CARBON FOAM AND METHOD 
Ronald F. Simandl, Farragut, and John D. Brown, Harriman, 
both of Tenn., assignors to Martin Marietta Energy Systems, 
Inc., Oak Ridge, Tenn. 

Division of Ser. No. 17,562, Feb. 16, 1993, Pat. No. 5,268,395, 
which is a division of Ser. No. 960,600, Oct. 13, 1992, Pat. No. 
5,208,003. This application Sep. 13, 1993, Ser. No. 120,705 
Int. Cl.5 CO1B 31/00, 31/02; C083 9/36 
US. Cl. 423—445 R 3 Claims 

1. A microcellular carbon foam characterized by a density in 
the range of about 30 to 1000 mg/cm}, substantially uniform 
distribution of cell sizes of diameters less than 100 ym with a 
majority of the cells being of diameter of less than about 10 
pum, well interconnected strut morphology providing open 
porosity, and an expanded d(002) X-ray turbostatic spacing 
greater than 3.5 angstroms. 
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5,300,273 
PROCESS FOR PRODUCING A VAPOR MIXTURE OF 
TITANIUM TETRACHLORIDE AND ALUMINUM 
TRICHLORIDE 
Robert E. Leonard, Oklahoma City, Okla., assignor to Kerr- 
McGee Chemical Corporation, Oklahoma City, Okla. 
Continuation of Ser. No. 745,680, Aug. 16, 1991, abandoned. 
This application Dec. 3, 1992, Ser. No. 985,526 
Int. Cl.5 CO01G 23/02; CO1F 7/48 
22 Claims 


Table -AlCly 
SOLUTION 





1. A process for producing a stream of titanium tetrachloride 
solution containing a ratio of aluminum trichloride to titanium 
tetrachloride dissolved therein and maintained sufficiently 
constant to obtain a titanium dioxide product of uniform qual- 
ity and which retains said ratio of aluminum trichloride to 
titanium tetrachloride when said stream is vaporized compris- 
ing the steps of: 

(a) heating a stream consisting essentially of liquid titanium 
tetrachloride to a temperature sufficient to dissolve said 
aluminum trichloride to form a saturated solution thereof 
to yield a solution characterized by said ratio of aluminum 
trichloride to titanium tetrachloride when said stream 
consisting essentially of liquid titanium tetrachloride is 
subsequently contacted with said aluminum trichloride; 

(b) flowing said heated stream of titanium tetrachloride 
through a pump to bring said heated stream of titanium 
tetrachloride into contact with at least one bed of granular 
aluminum trichloride whereby aluminum trichloride is 
dissolved in said titanium tetrachloride to saturation and a 
stream of titanium tetrachloride solution containing said 
ratio of aluminum trichloride to titanium tetrachloride is 
produced so that said titanium tetrachloride solution con- 
taining said ratio of aluminum trichloride to titanium 
tetrachloride is not flowed through said pump to avoid 
corrosion of said pump; 

(c) recharging a depleted bed of solid aluminum trichloride 
from which a major portion of aluminum trichloride has 
previously been removed by dissolution in said heated 
stream of liquid titanium tetrachloride and which is no 
longer in contact with said stream by draining liquid 
titanium tetrachloride from said bed, filling said bed with 
fresh granular aluminum trichloride, refilling said bed 
with liquid titanium tetrachloride and preheating said bed; 

(d) changing a flow pattern of said heated stream of titanium 
tetrachloride when said bed of granular aluminum trichlo- 
ride in contact with said heated stream of titanium tetra- 
chloride is depleted by the removal of a major portion of 
said bed by dissolution in said heated stream of liquid 
titanium tetrachloride so that said heated stream of liquid 
titanium tetrachloride flows into contact with said re- 
charged bed of granular aluminum trichloride and said 
depleted bed is no longer in contact with said stream and 
is recharged; and 

(e) thereafter changing the flow pattern of said heated 
stream of liquid titanium tetrachloride so that said stream 
flows into contact with the bed of granular aluminum 
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trichloride just recharged, and so that the depleted bed 
from which a major portion of said granular aluminum 
trichloride has just been removed by dissolution is no 
longer in contact with said stream and is recharged. 


5,300,274 
METHOD FOR MAKING MOLYBDENUM AND SULFUR 
CONTAINING COMPOUNDS 
Liwen Wei, Somerville; Catherine L. Coyle, Mendham, both of 

N.J.; Thomas R. Halbert, Baton Rouge, La., and Edward I. 

Stiefel, Bridgewater, N.J., assignors to Exxon Research and 

Engineering Company, Florham Park, N.J. 

Filed Oct. 25, 1990, Ser. No. 603,064 
Int. Cl.5 C01G 39/06 

US. Cl. 423—511 9 Claims 

1. A method for preparing molybdenum and sulfur contain- 
ing compounds of the general formula X2Mo2S12.yh2O, where 
X is a cation selected from the group consisting of Na+, K+, 
R4N+, R3NH+, R2NH2+, RNH3+, NH4+, R4P+, 
R4As+, (R3P)2N-+, R is a C}-C39 alkyl, C6—C30 aryl, C7-C39 
aralkyl or C2-C39 alkoxyalkyl group, and mixtures thereof, and 
y is from 0 to 2, comprising: 

(a) preparing an ammonium sulfide solution containing from 
about 9 wt. % to about 13 wt. % sulfur; 

(b) contacting the sulfide solution of step (a) with an appro- 
priate amount of elemental sulfur and a hydroxide to form 
a polysulfide solution; 

(c) adding a molybdenum compound selected from the 
group consisting of molybdic acid, a molybdate and mo- 
lybdenum trioxide to the polysulfide solution for a time 
and a temperature sufficient to form a precipitate in the 
solution; 

(d) separating the precipitate from the solution to obtain a 
precipitate-free solution; 

(e) contacting the precipitate-free solution with additional 
ammonium sulfide solution, containing from about 9 wt. 
% to about 13 wt. % sulfide sulfur, in an amount and for 
a time and at a temperature sufficient to form 
(NH4)2Mo2S12.yH20; and, 

(f) when X is to be other than NH4+, the (NH4)2Mo?Si- 
2.yH2O formed in step (e) is separated, dried and then 
contacted with a solution of cation exchange compound 
containing a cation selected from group consisting of 
Na+,K+,R4N+,R3NH+, R2NH2+, RNH3+, R4P+, 
R4As-+, (R3P)2N+, where R is a Cj-C3o alkyl, C6-C30 
aryl, C7-C39 aralkyl or C2-C39 alkoxyalkyl group, and 
mixtures thereof, and an anion selected from the group 
consisting of Cl—, Br—, F—, I—, BF4—, PFg—, OH-, 
Br4—, where R is a Cj-C39 alkyl, Ce-C30 aryl, C7-C30 
aralkyl; C2-C3o alkoxyalkyl group, and mixtures thereof, 
and for a time sufficient to form a precipitate of the gen- 
eral formula X2Mo2S2.YH2O, where X is not NH4+. 


5,300,275 
STEAM REFORMING 

Warwick J. Lywood, Cleveland, England, assignor to Imperial 

Chemical Industries PLC, London, United Kingdom 
Continuation of Ser. No. 637,194, Jan. 3, 1991, abandoned. This 

application Aug. 12, 1992, Ser. No. 928,628 

Claims priority, application United Kingdom, Jan. 8, 1990, 

9000389 
Int. Cl.5 CO1B 3/12 

U.S. Cl. 423—655 9 Claims 

1. A process for the production of a hydrogen containing gas 

stream consisting essentially of: 

a) passing a first feed stream containing hydrocarbon feed- 
stock to be reformed together with at least one reforming 
gas selected from the group consisting of steam and car- 
bon dioxide over a steam reforming catalyst disposed in 
heated auxiliary tubes, thereby forming a heated partially 
reformed gas stream; 

b) combusting a fuel in a furnace to heat furnace reformer 
tubes disposed therein and then passing the combustion 
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products, after heating said furnace reformer tubes, to a 
flue gas duct; 

c) heating a second feed stream containing hydrocarbon 
feedstock to be reformed together with at least one re- 
forming gas selected from the group consisting of steam 
and carbon dioxide by heat exchange with the flue gas in 
said flue gas duct, thereby forming a heated second feed 
stream; 

d) mixing all of said heated partially reformed gas stream 
with the heated second feed stream, thereby forming a 
heated furnace reformer feed mixture; 


xX 


PBs 


e) subjecting the heated furnace reformer feed mixture to 
reforming in the furnace reformer, wherein the feed mix- 
ture is passed over a steam reforming catalyst disposed in 
said furnace reformer tubes, thereby forming a heated 
reformed product gas stream; and 

f) passing the reformed product gas stream from the furnace 
reformer tubes directly to and past the exterior of the 
auxiliary tubes, thereby supplying heat to said auxiliary 
tubes and cooling the reformed product gas stream. 


5,300,276 
PROCESSES FOR PREPARING HYDROGEN GAS AND 
DETERMINING RATIO OF MASSES BETWEEN 
HYDROGEN ISOTOPES THEREIN 

Akira Ueda; Yasuhiro Kubota, both of Omiya, and Tsutomu 

Araki, Kagawa, all of Japan, assignors to Mitsubishi Materi- 

als Corporation, Tokyo, Japan 

Filed Apr. 3, 1992, Ser. No. 863,717 

Claims priority, application Japan, Apr. 4, 1991, 3-71918; Apr. 

12, 1991, 3-80206 
Int. Cl.5 CO1B 3/08 


USS, Cl. 423—657 7 Claims 


1. A process of preparing hydrogen gas comprising the steps 
of: 

granulating zinc metal so that it consists of zinc metal crys- 
tals having a mean size of 5 ym or less including the step 
of adding nickel in the amount of 10 to 10,000 ppm per 
part of zinc to obtain zinc metal particles having a size of 
1-2 mm which are used as a reducing agent; and 

reacting water with said reducing agent at a selected reac- 
tion temperature to reduce said water chemically into 
hydrogen gas. 
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5,300,277 
SYNTHESIS OF MESOPOROUS CRYSTALLINE 
MATERIAL 
Charles T. Kresge, West Chester, Pa., and Wielsaw J. Roth, 
Sewell, N.J., assignors to Mobil Oil Corporation, Fairfax, Va. 
Continuation-in-part of Ser. No. 734,825, Jul. 24, 1991, Pat. No. 
§,198,203, which is a continuation-in-part of Ser. No. 470,008, 
Jan, 25, 1990, Pat. No. 5,102,643. This application Oct. 21, 1992, 
Ser. No. 964,235 
The portion of the term of this patent subsequent to Oct. 15, 
2008, has been disclaimed. 
Int. C1.5 CO1B 33/20, 33/26 
US. Cl. 423—703 21 Claims 
1. In a method for synthesizing a composition of matter 
comprising an inorganic, porous crystalline phase material 
having, after calcination, an X-ray diffraction pattern including 
values substantially as shown in Table 1 which comprises the 
steps of 
(1) combining a primary organic directing agent (R’), op- 
tional additional organic directing agent (R”), optional 
source of alkali or alkaline earth metal (M) ions, and a 
solvent or solvent mixture such that the mole ratio 


Solvent/(R'20 + M20) 


is from about 45 to less than about 100, 

(2) adding one or a combination of oxides of tetravalent 
element Y, and optionally one or a combination of oxides 
of elements selected from the group consisting of divalent 
element W, trivalent element X and pentavalent element Z 
to the mixture of step (1), such that the mole ratio 


R20/(YO2+ X203+Z205+ WO) 


is from about 0.3 to about 1, where R is the total of 
R’ + R"”, 

(3) agitating the mixture resulting from step (2) at a tempera- 
ture of from about 0° C. to about 50° C. and a pH of from 
about 7 to about 14, and 

(4) crystallizing the product from step (3) at a temperature of 
from about 50° C. to about 200° C., 

the improvement wherein Y comprises silicon and the oxide of 
Y is added as a colloidal dispersion of SiO2 or a precipitated 
SiOz, ethanol is added to the mixture prior to crystallizing step 
(4), and wherein the Solvent/(R'20+ M20) mole ratio of step 
(1) is from about 45 to less than about 110. 


5,300,278 
PROCESS FOR THE PREPARATION OF °9'"TC, !86RE OR 
188RE NITRIDE COMPLEXES USABLE AS 
RADIOPHARMACEUTICAL PRODUCTS 

Roberto Pasqualini, Clanart, France; Luciano Magon, Padova, 

Italy; André Bardy, Morangis, France; Adriano Duatti, Del 

Fosso, Italy, and Andrea Marchi, Ferrara, Italy, assignors to 

Cis Bio International, Saclay, France 
PCT No. PCT/FR89/00094, § 371 Date Sep. 7, 1990, § 102(e) 

Date Sep. 7, 1990, PCT Pub. No. WO89/08657, PCT Pub. 

Date Sep. 21, 1989 

PCT Filed Mar. 8, 1989, Ser. No. 571,570 

Claims priority, application France, Mar. 9, 1988, 88 03044; 

Nov. 25, 1988, 88 15414 
Int. Cl.5 A61K 49/02, 43/00 

USS. Ci. 534—14 22 Claims 

1. A process for the preparation of a radiopharmaceutical 
product incorporating a nitride complex of a transition metal 
selected from the group consisting of 99"Tc, !86Re and !88Re, 
having a portion M=N with M representing the transition 
metal, characterized in that about 109-10!! moles of an oxi- 
dized compound, MO,~, of the transition metal M is reacted 
with a first ligand selected from the group consisting of substi- 
tuted or unsubstituted aliphatic and aromatic phosphines and 
polyphosphines, and a second nitrogenous ligand consisting of 
either an ammonium nitride or a pharmaceutically acceptable 
metal nitride, or of a nitrogenous compound having a 
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>N—N < unit, in which the Ns are linked with the hydrogen 
atoms and/or monovalent organic groups via a carbon atom, 
or in which one of the ends is linked with the carbon atom of 
a divalent organic group via a double bond and the other N is 
linked with the hydrogen atoms and/or monovalent organic 
groups via a carbon atom. 


5,300,279 
ORGANIC AMINE PHOSPHONIC ACID COMPLEXES 
FOR THE TREATMENT OF CALCIFIC TUMORS 
Jaime Simon, Angleton; Joseph R. Garlich, Lake Jackson, both 
of Tex.; William F. Goeckeler, Midland, Mich.; Davis A. 
Wilson, Richwood, Tex.; Wynn A. Volkert, Columbia, Mo., 
and David E. Troutner, Phoenixville, Pa., assignors to The 
Dow Chemical Company, Midland, Mich. 
Continuation-in-part of Ser. No. 472,506, Nov. 30, 1990, Pat. 
No. 5,066,478, which is a division of Ser. No. 50,263, May 14, 
1987, Pat. No. 4,898,724, which is a continuation-in-part of Ser. 
No. 803,376, Dec. 4, 1985, abandoned, which is a 
continuation-in-part of Ser. No. 738,010, May 28, 1985, 
abandoned, which is a continuation-in-part of Ser. No. 616,985, 
Jun. 4, 1984, abandoned. This application Dec. 19, 1990, Ser. No. 
629,894 
The portion of the term of this patent subsequent to Nov. 19, 
2008, has been disclaimed. 
Int. Cl.5 A61K 43/00 
US. Cl. 424—1.77 42 Claims 
1. A therapeutically effective composition comprising (1) an 
aminophosphonic acid of the formula 


) 
ee 
i 
c 


or 


\ 7 
Pst inal 
oer D 
F 


wherein substituents A, B, C, D, E and F are independently 
selected from hydrogen, methyl, ethy!, isopropyl, benzyl 


and physiologically acceptable salts of the acid radicals and 
wherein X’ and Y’ are independently hydrogen, methyl or 
ethyl radicals; n’ is 2 or 3; and m and m’ each is independently 
0-10; with the proviso that at least one of said nitrogen substit- 
uents is the phosphorus-containing group of Formula (B); and 
wherein R is 
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wherein X and Y are independently selected from hydrogen, 
hydroxyl, carboxyl, phosphonic, and hydrocarbon radicals 
having from 1-8 carbon atoms and physiologically acceptable 
salts of the acid radicals and n is 1-3, with the proviso that 
when n> 1, each X and Y may be the same as or different from 
the X and Y of any other carbon atoms; with the further pro- 
viso that when m or m’'21 the E and F substituents may be 
same as or different from any other substituent of any other 
nitrogen atom and each R can be the same as or different from 
any other R and (2) at least one radionuclide selected from 
G-159, Ho-166, Lu-177 and Yb-175. 


5,300,280 
STABILIZED RADIOPHARMACEUTICAL KITS 
Mark A. DeRosch, St. Louis; Edward A. Deutsch; Mary M. 
Dyszlewski, both of Maryland Heights, and Dennis L. Nosco, 
Florissant, all of Mo., assignors to Mallinckrodt Medical, 
Inc., St. Louis, Mo. 
Filed Feb. 14, 1992, Ser. No. 836,644 
Int. Cl.5 A61K 43/00, 49/02, 31/715 
USS. Cl. 424—1.53 33 Claims 
1. A method of stabilizing components of a radiopharmaceu- 
tical kit, said method comprising: 
including in said kit at least one ligand capable of bonding to 
a radioisotope during radiopharmaceutical solution for- 
mulation; 
wherein said ligand is selected from the group consisting of 
phosphines, arsines, thiols, thioethers, and isonitriles; and 
including in said kit, a cyclic oligosaccharide in an amount 
suitable to inhibit oxidation and/or volatilization of said 
components. 


5,300,281 
RADIOLABELED COMPOSITIONS CONTAINING A 
CALCIFIC MATRIX AND THEIR USE FOR TREATMENT 
OF ARTHRITIS 
Kenneth McMillan, Richwood, and Jaime Simon, Angleton, both 
of Tex., assignors to The Dow Chemical Company, Midland, 
Mich. 

Continuation-in-part of Ser. No. 656,397, Feb. 15, 1991, Pat. No. 
5,137,709. This application Jul. 1, 1992, Ser. No. 906,998 
Int. Cl.5 A61K 43/00; A61M 36/14; A61N 5/00 
US. Cl. 424—1.29 46 Claims 

1. A therapeutic radiation ablation treatment method com- 

prising: 

injecting into the synovium of a patient a therapeutically 
effective amount of a pharmaceutical composition consist- 
ing essentially of a radionuclide sorbed to a calcific matrix, 
wherein the calcific matrix is particulate, the particles 
being spherical or irregular in form and having an average 
diameter of between about 1 and about 90 microns. 


5,300,282 
AGENTS FOR POTENTIATING THE EFFECTS OF 
ANTITUMOR AGENTS AND COMBATING MULTIPLE 
DRUG RESISTANCE 

Ann C. King, Chapel Hill, N.C., assignor to Burroughs-Well- 

come Company, Research Triangle Park, N.C. 

Filed Jun. 18, 1990, Ser. No. 539,838 

Claims priority, application United Kingdom, Jun. 19, 1989, 

8914061 
Int. Cl.5 A61K 49/00, 31/40, 31/335; ADIN 43/46 

US. Cl. 424—10 4 Claims 

1. A method of combating multiple drug resistance of sus- 

PA 
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ceptible tumor cells resistant to vinca alkaloids in a subject in 
need of such treatment, comprising administering to the sub- 
ject a compound, in an amount effective to combat multiple 
drug resistance of tumor cells sensitive to said compound, 
wherein said compound is of the formula: 


ll 1 
CH(CH2)nNR2R3 


wherein: 
R is selected from the class consisting of —CH2CH2—, 
—CH20—, —OCH2—, —NHCH?2-, and —CH2NH—; 
X is selected from the class consisting of hydrogen and 
halogen; 
Y is selected from the class consisting of hydrogen and 
halogen; 
n is from 0 to 3; 
each of p and q is from 1 to 4; and 
R2 and R3 are each independently selected from the class 
consisting of hydrogen and C}.4 alkyl, or together with 
the nitrogen atom form a nitrogen-containing heterocyclic 
ring having four to six ring members; 
or a pharmaceutically acceptable salt thereof. 


5,300,283 
VISCOELASTIC DENTIFRICE COMPOSITION 

Michael Prencipe, East Windsor, and Gary A. Durga, Edison, 

both of N.J., assignors to Colgate Palmolive Company, Pis- 

cataway, N.J. 
Division of Ser. No. 738,766, Aug. 1, 1991, Pat. No. 5,202,112. 

This application Oct. 22, 1992, Ser. No. 51,319 
Int. Cl.5 A61K 7/16, 7/18 

US. Cl. 424—49 14 Claims 

1. A linear viscoelastic dentifrice composition in the form of 
a toothpaste or dental gel with a pH of about 4 to about 9 
comprising an orally acceptable water/humectant vehicle, an 
orally acceptable dental polishing agent and, in an amount 
effective to render the composition linearly viscoelastic, a 
synthetic linearly viscoelastic cross-linked polymeric thicken- 
ing agent derived from a polymer containing repeating units in 
which one or more phosphonic acid groups are bonded to one 
or more carbon atoms in the polymer chain and having in a 1 
wt. % aqueous solution an elastic or storage modulus G” and 
a viscous or loss modulus G” substantially independent of 
frequency in an applied frequency range of 0.1 to 100 radians/- 
sec, a G’ minimum value of 1,000 dynes/sq.cm which varies 
less than 1 order of magnitude of its original value, and a ratio 
of G”/G’ ranging from more than 0.05 to less than 1. 


5,300,284 
GLYCOSAMINOGLYCANASE INHIBITOR 
ANDETHANE DIOL COMPOSITION FOR 

MAINTENANCE OF HAIR GROWTH 

Johann W. Wiechers, Sharnbrook; Michael R. Lowry, Mickle 

Trafford; John Wollers, Bebington, and Stuart K. Pratley, 

West Kirby, all of England, assignors to Chesebrough-Pond’s 

USA Co., Division of Conopco, Inc., Greenwich, Conn. 

Filed Aug. 28, 1992, Ser. No. 936,968 

Claims priority, application United Kingdom, Sep. 4, 1991, 

9118979 
Int. Ci.5 A61K 7/06, 7/00 

US. Cl. 424—70 15 Claims 

1. A composition for topical application to mammalian skin 
of hair, comprising: 

(i) from 0.5 to 50% by weight of a glycosaminoglycanase 

inhibitor selected from the group consisting of glucarolac- 
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tone, glucosaccharic acid, salts of glucosaccharic acid and 
mixtures thereof; 

(ii) from 10 to 25% by weight of ethane diol; and 

(iii) up to 99% by weight of a cosmetically acceptable vehi- 
cle for the glycosaminoglycanase inhibitor. 


5,300,285 
PERMANENT WAVING WITH SILICONES 
Daniel J. Halloran, Midland, Mich., and Gail J. Dehli, Louis- 
ville, Ky., assignors to Dow Corning Corporation, Midland, 


Filed Oct. 13, 1992, Ser. No. 959,828 
Int. Cl.5 A61K 7/09; A45D 7/04 

US. Cl. 424—71 1 Claim 

1. In a process for permanent waving of hair by a reaction in 
which cystine bridges are reduced to cysteine, the hair re- 
shaped, and the reaction reversed, the improvement compris- 
ing reversing the reaction by applying to hair a composition 
comprising (i) a vinyl functional silicone; (ii) a solvent selected 
from the group consisting of ethanol, isopropyl alcohol, min- 
eral spirits, trichloroethane, dichloroethane, hexamethyl- 
disiloxane, octamethylcyclotetrasiloxane, and decamethylcy- 
clopentasiloxane; and (iii) a free radical photoinitiator selected 
from the group consisting of dimethoxyphenylacetophenone, 
diethoxyacetophenone, hydroxydimethylacetophenone, 1-ben- 
zoylcyclohexanol, 1-phenyl-1,2-propanedione-2-O-benzoy] 
oxime, and 2-hydroxy-2-methyl-i-phenylpropan-l-one; the 
vinyl functional silicone having the formula: 


[(CH2=CH— FONe 
R 


wherein n is an integer having a value of three to about thirty, 
and R is an alkyl group of one to six carbon atoms or phenyl. 


5,300,286 
SILICONE EMULSION FOR PERSONAL CARE 
APPLICATION 

Ronald P. Gee, Midland, Mich., assignor to Dow Corning Cor- 

poration, Midland, Mich. 

Filed Jul. 14, 1992, Ser. No. 913,554 
Int. Cl.5 A61K 9/107 

US. Cl. 424—78.03 7 Claims 

1. A silicone oil-in-water emulsion composition comprising 
1-70 percent by weight of a mixture of a plurality of silicone 
oils, and at least two nonionic emulsifiers, each nonionic emul- 
sifier being a solid at room temperature, one of said nonionic 
emulsifiers having a lower HLB value less than 6.0, the lower 
HLB value emulsifier being present in the amount of 5-50 parts 
by weight per 100 parts of silicone oils in the mixture, and the 
other of said nonionic emulsifiers having a higher HLB value 
greater than 17.0, the higher HLB value emulsifier being pres- 
ent in the amount of 20-150 parts by weight per 100 parts of 
the lower HLB value emulsifier, the balance of the composi- 
tion being water, the particle size of the silicone oils in the 
emulsion being between 140-300 nanometers, all of the silicone 
oils in the emulsion being non-volatile silicones having a vis- 
cosity between 50-2000 centistokes. 


5,300,287 
POLYMERIC ANTIMICROBIALS AND THEIR USE IN 
PHARMACEUTICAL COMPOSITIONS 

Joonsup Park, Arlington, Tex., assignor to Alcon Laboratories, 

Inc., Fort Worth, Tex. 

Filed Nov. 4, 1992, Ser. No. 971,424 
Int. Cl.5 A61K 31/785 

US. Cl. 424—78.04 

1. A random co-polymer of formula: 


OFFICIAL GAZETTE 


APRIL 5, 1994 


a (CH2)nlo—[NH—(CH2)m]p— 
A 
R! we | +—R2 
| 
B 


and pharmaceutically acceptable salts thereof, wherein: 

n and m can be the same or different and are: integers be- 
tween 1 and 10; 

0+p=z, wherein z is the total number of structural units and 
z is a number between 3 and 10,000, and wherein o is a 
fraction of z between 0 and 100% and p is a fraction of z 
between 100 and 0%; 

R! and R2 can be the same or different and are selected from 
the group consisting of C;-Cs alkyl; 

B can be substituted or unsubstituted, branched or un- 
branched and is selected from the group consisting of: 
C;-C39 alkyl, C;-C24 alkyl-substituted benzyl, C3-Ci5 
alkyl silane, and Cg—Cj5 cycloalkyl or arylalkyl; and 

A can be substituted or unsubstituted, branched or un- 
branched and is selected from the group consisting of: 
C1-C9 alkyleneoxy. 

2. The random co-polymer of claim 1, wherein: n=m=2; z 
is a number between 3 and 100; R!=R2=Cy)-C) alkyl; and 
B=substituted or unsubstituted, branched or unbranched 
Cy2C i alkyl. 


5,300,288 
COMPOSITION AND METHOD FOR CONTROLLING 
CHOLESTEROL 

Robert L. Albright, Churchville, Pa., assignor to Rohm and Haas 

Company, Philadelphia, Pa. 

Filed Apr. 5, 1991, Ser. No. 681,032 
Int. Cl.5 A61K 31/765 

U.S. Cl. 424—78.08 45 Claims 

1. A polymeric composition comprising polymers having 
units of the structure 


Ri 
oe 


N—R2 
(A)a 


| 
R3 


wherein 

A is an aminoalkyl group —(CHR¢)g—NR7—, the alkyl 
being attached to the amide nitrogen; 

a is an integer between 0 and about 10; 

d is independently integers between 1 and about 10; 

R, is hydrogen or a Cy-Cg hydrocarbon group, 

R2, Re and R7 are independently hydrogen, hydrocarbon 
groups or heteroatom-containing hydrocarbon groups; 
and 


| 
(CH2)e 
i 


| 
(Aide 


N 

Jn 
Rg Ro Rio 

R3 is 

e is an integer from 1 to 6, and 

Rg, Ro and Rio are independently hydrogen, hydrocarbon 

groups or heteroatom-containing hydrocarbon groups, 

the composition being nontoxic and the polymers having a 
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molecular size distribution with a mode of about 80,000 daltons 
or greater and from 0 to about 0.5 percent crosslinking. 


5,300,289 
PHYTATE ANTIMICROBIAL COMPOSITIONS IN ORAL 
CARE PRODUCTS 

Joseph R. Gariich; Tipton T. Masterson, and R. Keith Frank, all 

of Lake Jackson, Tex., assignors to The Dow Chemical Com- 

pany, Midland, Mich. 

Filed Dec. 10, 1991, Ser. No. 806,070 
Int. Cl.5 A61K 7/16, 7/22 

USS, Cl. 424—54 32 Claims 

1. An oral composition consisting essentially of: (1) from 
about 0.001 to about 10 percent by weight of one or more 
compounds having C-O-P bonds wherein the compound hav- 
ing C-O-P bonds is myo-inositol hexakis(dihydrogen phos- 
phate), myo-inositol pentakis(dihydrogen phosphate), myo- 
inositol tetrakis(dihydrogen phosphate) or physiologically 
acceptable salts thereof; (2) from about 0.001 to about 10 per- 
cent by weight of one or more cationic antimicrobial com- 
pounds with the proviso that the cationic antimicrobial com- 
pounds are other than the chlorhexidine, alexidine or a cationic 
bisbiguanide compound; (3) from about 0.1 to about 20 percent 
by weight of a compatibilizing agent and (4) the remaining 
percent by weight is an orally acceptable vehicle having a pH 
in the range of about 4.5 to about 9 wherein the compatibilizing 
agent prevents the phytic acid and antimicrobial compound 
from forming a precipitate when in an aqueous environment. 


5,300,290 
POLYMERIC PARTICLES FOR DENTAL 
APPLICATIONS 

Jean L. Spencer, Boston, Mass., assignor to Gillette Canada, 

Inc., Kirkland, Canada 
Continuation of Ser. No. 759,535, Sep. 13, 1991, abandoned. This 

application Feb. 8, 1993, Ser. No. 13,557 
Int. Cl.5 A61K 7/16, 7/11, 9/14 

USS. Cl. 424—54 21 Claims 

1. An anti-microbial composition for oral hygiene, compris- 
ing a toothpaste or a mouthwash including solid particles 
having an ionically charged outer surface onto which an anti- 
microbial agent having an ionic charge that is the opposite of 
the ionic charge of said outer surface has been adsorbed, 
wherein said anti-microbial agent is present in said composition 
only on said outer surface. 


5,300,291 
METHOD AND DEVICE FOR THE RELEASE OF DRUGS 
TO THE SKIN 
Steven Sablotsky, Miami, and Joseph A. Gentile, Plantation, 
both of Fla., assignors to Noven Pharmaceuticals, Inc., Mi- 
ami, Fla. 
Continuation-in-part of Ser. No. 295,847, Jan. 11, 1989, Pat. No. 
4,994,267, which is a continuation-in-part of Ser. No. 164,482, 
Mar. 4, 1988, Pat. No. 4,814,168. This application Apr. 2, 1991, 
Ser. No. 671,709 
Int. Cl.5 A61K 31/74 


US. Cl. 424—78.18 36 Claims 


KAOLINITE 


AZZ 
AZZ 
Ye a av a a ea 


1. A method of increasing the adhesiveness of a pressure 
sensitive adhesive composition comprising an admixture of a 
natural or synthetic rubber and a multipolymer comprising a 
ethylene/vinyl acetate polymer and an acrylic polymer, in 
which the ratio by weight of the ethylene/viny] acetate poly- 
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mer to the acrylic polymer is about 1:20 to about 20:1 and the 
ratio by weight of the multipolymer to the rubber is about 1:10 
to about 30:1. 
said method comprising the step of admixing said rubber, 
said acrylic polymer, said ethylene/vinyl acetate polymer, 
a drug, and at least one clay, wherein the resulting compo- 
sition comprises an adhesiveness increasing amount of 
clay, said amount of clay being from about 0.1 to about 
20% by weight of said resulting composition, wherein the 
clay is a natural or synthetic clay selected from the group 
consisting of hydrated aluminum silicate, kaolinite, mont- 
morillonite, atapulgite, illite, bentonite, and halloysite. 


5,300,292 
COMPOSITION AND METHOD FOR TREATING 
INFLAMMATION 

Thomas R. Ulich, Wildomar, Calif., assignor to The Regents of 

the University of California, Oakland, Calif. 
Continuation of Ser. No. 695,548, May 3, 1991, abandoned. This 

application Dec. 10, 1992, Ser. No. 989,959 
Int. Cl.5 CO7G 7/00; A61K 37/02 

USS. Cl. 424—85.2 13 Claims 

1. A method for reducing migration of neutrophils into sites 
of inflammation in a patient, comprising the step of administer- 
ing to a patient in need thereof an effective, neutrophil-migra- 
tion-inhibiting amount of a composition comprising as active 
ingredients IL-6 in combination with TGFB. 


5,300,293 
POISON BAIT FOR CONTROL OF NOXIOUS INSECTS 
Fumiyasu Minagawa, Toyonaka; Takuji Kohama, Osaka; Hito- 
shi Kawada, Ibaraki; Toshiro Ohtsubo, Sanda; Goro Shinjo, 
Toyonaka, and Kazuyuki Maeda, Nishinomiya, all of Japan, 
assignors to Sumitomo Chemical Co., Ltd., Osaka, Japan 
Filed May 24, 1990, Ser. No. 528,096 
Claims priority, application Japan, May 27, 1989, 1-133324 
Int. Cl.5 AOIN 25/00 
US. Cl. 424—405 15 Claims 
1. A poisonous tablet bait composition, which comprises as 
the essential components (a) at least one insect-growth control- 
ling agent selected from the group consisting of an (a-1) insect 
juvenile hormone-like compound and (a-2) an insect chitin- 
synthesis inhibitor in a microencapsulated form in an amount 
of 0.01 to 2% by weight, and (b) dextrin in an amount of 10 to 
99% by weight of the total composition. 


5,300,294 
METHOD OF TREATING PROSTATIC 
ADENOCARCINOMA 
Randall K. Johnson, Ardmore, Pa., assignor to SmithKline 
Beecham Corporation, Philadelphia, Pa. 
Filed Jun. 27, 1990, Ser. No. 544,709 
Int. Cl.5 A61K 9/20, 9/48, 31/56, 31/58 
USS, Cl. 424—423 20 Claims 
1. A method of treating human prostatic adenocarcinoma 
which comprises administering orally, by injection or infusion 
to a subject in need thereof a dosage unit of from about 0.1 
mg/kg to about 1000 mg/kg of a steroid 5-a-reductase inhibit- 
ing compound from one to six times daily. 
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5,300,295 
OPHTHALMIC DRUG DELIVERY WITH 
THERMOREVERSIBLE POLYOXYALKYLENE GELS 
ADJUSTABLE FOR PH 
Tacey X. Viegas; Lorraine E. Reeve, both of Ann Arbor, and 
Robert S. Levinson, Saline, all of Mich., assignors to Medi- 
ventures, Inc., Grosse Pointe Park, Mich. 
Continuation-in-part of Ser. No. 517,273, May 1, 1990, 
abandoned. This application Sep. 13, 1991, Ser. No. 759,234 
Int. Cl.5 A61K 9/10, 47/34 


US. Cl. 424—427 23 Claims 


OSMOTIC PRESSURE CHANGES IN POLOXAMER 407 SOLUTIONS AND GELS 
AT DIFFERENT CONCENTRATIONS 


(@4/@808) 31V1S 037139 NI ALI WW OWSO 


200 300 
CONCENTRATION (9/1) 

1. A hyperosmotic, iso-osmotic, or hypo-osmotic aqueous 
composition for use as a vehicle for drug delivery, a drug 
delivery composition, or a medical device for treating an eye 
condition, where said composition is a liquid at room tempera- 
ture or below and a gel with a desired osmolality at mammalian 
body temperature, said aqueous composition containing: 

(A) about 10 to about 50% by weight of a polyoxyalkylene 

block copolymer of formula 
Y[(A)n—E—H]x 100) 
wherein A is a polyoxyalkylene moiety having an ox- 
ygen/carbon atom ratio of less than 0.5, x is at least 1, Y is 
derived from water or an organic compound containing x 
reactive hydrogen atoms, E is a polyoxyethylene moiety, 
n has a value such that the average molecular weight of A 
is at least about 500, as determined by the hydroxyl num- 
ber of an intermediate of formula 
Y[((A)n—H]x (ID 
and the total average molecular weight of the polyoxyal- 
kylene block copolymer is at least about 5000 and 
(B) about 80% to about 20% by weight of water; wherein 
the osmolality of the aqueous composition in the liquid 
state is adjusted to achieve the desired value of the osmo- 
lality of the gel by assuming that the polyoxyalkylene 
block copolymer does not contribute to the osmolality in 
the gel. 


5,300,296 
ANTIMICROBIAL AGENT FOR OPTHALMIC 
FORMULATIONS 
Frank J. Holly, 301 York Ave., Lubbock, Tex. 79416, and 
Stephen R. Tonge, Birmingham, England, assignors to Frank 
J. Holly, Lubbock, Tex. 

Continuation-in-part of Ser. No. 432,171, Nov. 6, 1989, 
abandoned. This application May 29, 1992, Ser. No. 891,425 
Int. Cl.5 AOIN 33/12 
U.S. Cl. 424—427 20 Claims 

1. A preparation for treating contact lenses which com- 
prises: 
an ophthalmically acceptable aqueous medium; 
an effective antimicrobial amount of a hydrophilic dihalo- 
genated copolymer of ethylene oxide and dimethyl ethy- 
lene-imine in a 1:2 molecular ratio; 
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a metal ion chelating agent; and 
an effective pH stabilizing amount of buffer. 


5,300,297 
FEED ADDITIVE FOR RUMINANTS 

Satoshi Ueda; Takashi Iizuka; Haruo Heima; Makoto Ozawa; 

Takeshi Nagai, and Hiroyuki Sato, all of Kawasaki, Japan, 

assignors to Ajinomoto Co., Inc., Tokyo, Japan 
Continuation-in-part of Ser. No. 820,379, Jan. 14, 1992, Pat. No. 

5,227,166. This application Apr. 12, 1993, Ser. No. 45,099 

Claims priority, application Japan, Jan. 14, 1991, 3-070265; 
Dec. 18, 1991, 3-335073 

The portion of the term of this patent subsequent to Jul. 13, 

2010, has been disclaimed. 
Int. Cl.5 A23K 1/18 

U.S. Cl, 424—438 8 Claims 

1. A feed additive for ruminants comprising a core contain- 
ing a biologically active substance and a coating composition 
placed on the surface of said core, said coating composition 
comprising from 0.1 to 20% lecithin, 0.1 to 10% of at least one 
inorganic substance which is a member selected from the 
group consisting of calcium hydrogen phosphate hydrate; 
calcium dihydrogen pyrophosphate; magnesium pyrophos- 
phate; magnesium hydrogen phosphate hydrate; aluminum 
phosphate; magnesium hydroxide; aluminum hydroxide; fer- 
rous oxide; ferric oxide, manganese oxide; zinc oxide; and 
sodium hydrogen carbonate, and at least one substance se- 
lected from the group consisting of straight-chain or branched- 
chain saturated or unsaturated monocarboxylic acid having 14 
to 22 carbon atoms, salts thereof, hardened vegetable oils, 
hardened animal oils, and waxes. 


5,300,298 
METHODS OF TREATING OBESITY WITH PURINE 
RELATED COMPOUNDS 
Kathryn F, LaNoue, Hershey, Pa., assignor to The Pennsylvania 
Research Corporation, University Park, Pa. 
Filed May 6, 1992, Ser. No. 879,668 
Int. Cl.5 A23K 1/165, 1/17 


USS. Ci. 424—442 20 Claims 





SERUM GLYCEROL (mm) 


... 





—o— sp 
—O— LEAN 





| 
o2+ 
° 


—r T r Tr T 
2 4 6 6 10 


BW 1433,(mg/Kg) 


1. A method of treating obesity in a warm-blooded animal, 
the method comprising administering to said animal: 


an effective anti-obesity amount of a compound of Formula 
I 
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wherein: 

X; and X2 are the same or different and are hydrogen, C1.¢ 
alkyl, C2.¢6 alkenyl or C7.12 aralkyl optionally substituted 
in the aryl ring by C1-¢ alkyl, C).¢ alkoxy, hydroxy, halo, 
nitro, amino, azido or cyano, provided that both X; and 
X2 are not hydrogen; 

one of X3 and Xq4 is hydrogen, C}-¢ alkyl, trifluoromethyl, 
C16 alkoxy, halo, nitro, amino, C;.¢ alkoxycarbonyl! or 
carboxy and the other is a group—Y—Z where Y is C26 
alkenylene, or C3.¢ alkenyleneoxy, C2.6 alkynylene or C3-6 
alkynyleneoxy and Z is carboxy, sulphonyl or phosphonyl 
or a Cj.9 alkyl ester, a C7.;2 aralkyl ester or a C6.12 aryl 
ester thereof, or a 5-tetrazolyl; and 

Xs5 and X¢ are the same or different and are oxygen or sul- 
phur; or a pharmaceutically acceptable salt thereof; or 
pharmaceutically acceptable solvate thereof. 


5,300,299 
SILICONE PRESSURE SENSITIVE ADHESIVE 
CONTAINING ALKYLMETHYLSILOXANE WAX AND 
RELATED METHODS AND DEVICES 
Randall P. Sweet; Loren D. Durfee, both of Midland, and Kathe- 
rine L. Ulman, Sanford, all of Mich., assignors to Dow Cor- 
ning Corporation, Midland, Mich. 
Filed Jul. 22, 1991, Ser. No. 733,573 
Int. Cl.5 A61K 9/70 
US. Cl. 424—448 


1. A matrix transdermal drug delivery device for a bioactive 

agent, comprising: 

(a) a backing substrate; 

(b) a matrix atop at least portions of said backing substrate, 
said matrix containing a hot-melt, silicone pressure sensi- 
tive adhesive composition containing a mixture of (i) a 
silicate resin, (ii) a silicone fluid, and (iii) an alkylmethyl- 
siloxane wax which decreases dynamic viscosity of the 
adhesive composition at temperatures ranging from 50° C. 
to about 200° C. and said adhesive including compositions 
selected from the group consisting of drugs, excipients, 
co-solvents, enhancers, and mixtures thereof where the 
adhesive is compatible with said drugs, excipients and 
co-solvents and enhancers, said hot-melt, silicone pressure 
sensitive adhesive being disposed within said matrix; and 

(c) a release liner contacted on the matrix. 
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5,300,300 
CONTROLLED RELEASE GASTRORESISTANT 
PHARMACEUTICAL FORMULATIONS FOR ORAL 
ADMINISTRATION CONTAINING BILE ACIDS AND 
THEIR SALTS 

Marchi Egidio, and Tamagnone Gianfranco, both of Casalecchio 

di Reno, Italy, assignors to Alfa Wassermann S.p.A., Alanno 

Scalo, Italy 

Filed Apr. 1, 1992, Ser. No. 861,462 
Claims priority, application Italy, Apr. 12, 1991, 000114 A/91 
Int. Cl.5 A61K 9/64 

US. Cl. 424—456 6 Claims 

1. A controlled release pharmaceutical formulation for oral 
use consisting of a non-coated portion and an outer coating, 
said non-coated portion containing a mixture of ursodeoxy- 
cholic acid and a salt thereof with an alkali metal or an 
organic base, in the amount of said 50-750 mgs, said outer 
coating is insoluble in the acidic gastric juice but is soluble at a 
pH higher than 5 and said formulation contains between said 
non-coated portion and said outer coating a non-protective 
coating in the amount of 1-5% by weight with respect to said 
non-coated portion, said non-protective coating consisting 
of at least one member selected from the group consisting 
of hydroxypropylmethylcellulose, polyethylene glycol 6000, 
titanium dioxide and talc. 


5,300,301 
ISOLATION OF IBUPROFEN FROM TABLETS 
Michael B. Lakin; Thomas H. Shockley, and Edward G. Zey, all 
of Corpus Christi, Tex., assignors to Hoechst Celanese Corpo- 
ration, Somerville, N.J. 
Filed Dec. 2, 1992, Ser. No. 984,606 
Int. Cl.5 A61K 9/14, 9/20 
USS. Cl. 424—464 8 Claims 
1. A process for isolating ibuprofen from an ibuprofen-con- 
taining solid, said solid containing an excipient, filler, binder, 
lubricant or disintegrant, said process comprising: 
combining said solid with a solvent chosen from alkanes and 
cycloalkanes having 5-7 carbon atoms at a temperature of 
at least about 35° C. to dissolve said ibuprofen in said 
solvent and form an ibuprofen-containing solution; 
filtering said solution to remove undissolved solid; and, 
separating said ibuprofen from said solvent, 
wherein said process isolates at least about 95% of the ibu- 
profen contained in said solid. 


5,300,302 
PHARMACEUTICAL COMPOSITION IN GEL FORM IN 
A DISPENSING PACKAGE 
Pierre Tachon, Cugy, Switzerland; Beatrice Vagneur, Angers, 
France, and Jean-Louis Viret, Brent, Switzerland, assignors to 
Nestec S.A., Vevey, Switzerland 
Filed Sep. 9, 1991, Ser. No. 756,357 
Claims priority, application European Pat. Off., Oct. 4, 1990, 
90118920.9 
Int. Cl.5 A61K 9/50, 9/10, 47/38, 47/40 
USS. Cl. 424—488 
1. A pharmaceutical delivery system comprising: 
a pharmaceutical composition comprising an active pharma- 
ceutical principle homogeneously distributed in a water- 
dispersible gel excipient containing a gelling agent se- 
lected from the group consisting of xanthan gums, cellu- 
lose, methyl] cellulose, hydroxyethyl] cellulose, hydroxy- 
propyl cellulose, hydroxypropyl methyl cellulose, and 
carboxymethyl cellulose, the gelling agent being present 
in the composition in an amount of from 0.2% to 5% by 
weight based upon the weight of the composition; and 
dispenser pack which contains the composition in an 
amount sufficient for at least 5 days of therapeutic treat- 
ment and which has an internal volume of from 20 ml to 
150 ml, a metering compartment not exceeding 5 ml in 
volume and a metering pump suitable for dispensing, in up 
to two depressions, a therapeutic dose of the composition. 


21 Claims 
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5,300,303 
SPRAY GRANULES OR MICROGRANULES OF PURE 
RIBOFLAVIN WHICH CONTAIN NO BINDER ARE 
NON-DUSTING AND FREE-FLOWING, AND THE 
PREPARATION THEREOF 

Johannes Grimmer, Ludwigshafen; Hans Kiefer, Wachenheim, 

and Christoph Martin, Mannheim, all of Fed. Rep. of Ger- 

many, assignors to BASF Aktiengesellschaft, Ludwigshafen, 

Fed. Rep. of Germany 

Continuation of Ser. No. 692,854, Apr. 29, 1991, abandoned. 
This application Jul. 28, 1992, Ser. No. 920,539 

Claims priority, application Fed. Rep. of Germany, May 4, 

1990, 4014262 
Int. Cl.5 A61K 9/14, 31/525 

U.S. Cl, 424—489 10 Claims 

1. A process for preparing spray granules having a particle 
size range from about 50 to 450 ym which contain no binder, 
are non-dusting and free-flowing, from finely divided ribofla- 
vin having a purity of 98 to 100%, an average maximum parti- 
cle diameter of about 0.1 to 50 wm and a bulk density of less 
than 0.2 g/ml, which comprises: subjecting an aqueous binder- 
free suspension containing from 5 to 30% by weight of said 
finely divided riboflavin to fluidized bed spray drying at a 
temperature of from 20° to 100° C. 


5,300,304 
PULSATILE ONCE-A-DAY DELIVERY SYSTEMS FOR 
MINOCYCLINE 
Nitin V. Sheth, Middletown; Joseph J. Valorose, Jr., Montgom- 
ery; Keith A. Ellway, Washingtonville; Madurai G. Ganesan, 
Suffern; Kieran G. Mooney, Warwick, all of N.Y., and Jerry 
B. Johnson, Upper River Saddle, N.J., assignors to American 
Cyanamid Company, Wayne, N.J. 
Continuation of Ser. No. 410,708, Sep. 21, 1989, abandoned. This 
application May 27, 1992, Ser. No. 892,383 
Int. Cl.5 A61K 9/14, 9/16, 9/54, 9/58 


USS. Cl. 424—490 34 Claims 


1. A pharmaceutical delivery system adapted to provide a 
therapeutically effective blood concentration level of 7-dime- 
thylamino-6-deoxy-6-demethyltetracycline or a non-toxic acid 
addition salt thereof for a sustained period of time of up to 
about twenty-four hours comprising: 

(D a multiple delivery vehicle system comprising 

(A) an initial loading therapeutically effective number of 
quick release granules which comprise 
(a) 
(i) an effective amount of at least one pharmaceuti- 
cally acceptable excipient; and 
(ii) an effective antibacterial amount of 7-dime- 
thylamino-6-deoxy-6-demethyltetracycline or a 
non-toxic acid addition salt thereof, on or in said 
quick release granules; and optionally 
(b) a substantially uniform polymer coating, on said 
quick release granules and which is rapidly and sub- 
stantially completely erodible in a medium having a 
pH of less than about 3.9; said quick release granules 
being adapted to release substantially completely said 
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minocycline in a medium having a pH of less than 
about 3.9; 
(A-1) an initial loading therapeutically effective amount of 
finely divided powder comprising 
(a) an effective antibacterial amount of 7-dime- 
thylamino-6-deoxy-6-demethyltetracycline or a non- 
toxic acid addition salt thereof; 
(b) an independent effective amount of at least one pharma- 
ceutically acceptable excipient which may be the same as 
or different than (I)(A)(a)(i); or 
(A-2) an initial loading therapeutically effective combina- 
tion of (A) and (A-1); and 

(B) a secondary loading therapeutically effective number 
of pH sensitive polymer coated spherical granules 
which comprise 
(a) 

(i) an independent effective amount of at least one 
pharmaceutically acceptable excipient which may 
be the same as or different than (I)(A)(a)(i) or 
(I(A-1)(b); and 

(ii) an independent effective antibacterial amount of 
7-dimethylamino-6-deoxy-6-demethyltetracycline 
or a non-toxic acid addition salt thereof, on or in 
said coated spherical granules; and 

(b) a substantially uniform pH sensitive polymer coat- 
ing, the polymer of which may be the same as or 
different than (I)(A)(b), on said coated spherical 
granules and which is rapidly and substantially com- 
pletely erodible in a medium having a pH in the range 
of from about 4.0 to about 7.5; said coated spherical 
granules thereby being adapted to release substan- 
tially completely said minocycline in a medium hav- 
ing pH in the range of from about 4.0 to about 7.5; or 

(ID one or more multi-coated spheronized pharmaceutical 
single delivery vehicle compositions comprising: 

(A) a core comprised of 

(a) a full or partial secondary loading therapeutically 
effective antibacterial amount of 7-dimethylamino-6- 
deoxy-6-demethyltetracycline or a non-toxic acid 
addition salt thereof; or 

(b) at least one granule comprised of 

(i) an effective amount of at least one pharmaceuti- 
cally acceptable excipient; and 

(ii) a full or a partial secondary loading therapeuti- 
cally effective antibacterial amount of 7-dime- 
thylamino-6-deoxy-6-demethyltetracycline or a 
non-toxic acid addition salt thereof, on or in said 
granule; having applied thereon 

(B) a substantially uniform pH sensitive polymer coating 
which is rapidly and substantially completely erodible 
in a medium having a pH in the range of from about 4.0 
to about 7.5; said core thereby being adapted to release 
substantially completely said minocycline in a medium 
having a pH in the range of from about 4.0 to about 7.5; 
having applied thereon 

(C) a quick release coating comprising a full or partial 
initial loading therapeutically effective antibacterial 
amount of 7-dimethylamino-6-deoxy-6-demethyltetra- 
cycline or a non-toxic acid addition salt thereof; and 
optionally having applied thereon 

(D) 

{a) a substantially uniform polymer coating, the poly- 
mer of which may be the same as or different than 

(B), and which is rapidly and substantially completely 

erodible in a medium having a pH of less than about 

3.9; 

(b) a polymer overcoat, the polymer of which may be 
the same of different than (B) or (D)(a), or 

(c) a combination of (a) and thereon (b) wherein the 
ratio of quick release granules to pH sensitive poly- 

mer granules is 30:70 to 70:30. 
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5,300,305 
BREATH PROTECTION MICROCAPSULES 

Judith H. Stapler, Wilmington, and Mary A. Hunter, Cincinnati, 

both of Ohio, assignors to The Procter & Gamble Company, 

Cincinnati, Ohio 
Continuation of Ser. No. 762,530, Sep. 12, 1991, abandoned. This 

application Feb. 12, 1993, Ser. No. 17,944 
Int. Cl.5 A61K 9/50, 9/16, 9/68 

USS. Cl. 424—490 9 Claims 

1. Microcapsules adapted to be placed and retained in the 
mouth, and which are suitable for providing breath protection 
comprising a core, or center fill, into which it may not be 
possible to easily incorporate breath control actives, which 
core or center fill includes from about 20% to about 80% of 
the total capsule weight of oil or triglyceride core diluent, said 
core containing from about 0.1% to about 25% of the total 
capsule weight of flavoring agents providing additional effi- 
cacy and/or sensory perceptions, and a shell material, sur- 
rounding said core or center fill, suitable for retention in the 
oral cavity as well as for ingestion, and disposed within said 
shell material, from about 0.001% to about 2% of the total 
weight of the capsule, one or more breath control actives 
whose solubility may present problems in said oil or triglycer- 
ide core diluent, said microcapsules not being incorporated 
into breath mints, mouthwashes, chewing gums, or other 
breath control or oral hygiene compositions. 


5,300,306 
TISSUE-EQUIVALENT MEMBRANE FROM BOVINE 
ESOPHAGEAL TISSUE 
Carlos A. Alvarado, 2da. Calle, 3-31, Zona 1; Cesar A. Letona, 
28 Calle, 11-14, Zona 11, Colonia Granai Tonwson Ii, and 
Arturo A. Perez, 2da. Calle E, 8-81, Zona 15, Colonia Trini- 
dad, all of Guatemala 
Filed Sep. 29, 1992, Ser. No. 953,099 
Int. Cl.5 A61K 35/37; AOIN 1/00 
US. Cl. 424—550 4 Claims 
1. A method of treating a skin wound with a sterile bovine 
esophageal tissue dressing comprising: 
treating a surface area encompassing said skin wound with 
an antiseptic to produce a cleansed graft zone; 
cutting the sterile bovine esophageal tissue into a planar 
shape having a size substantially corresponding with said 
cleansed graft zone; and 
layering said sterile bovine tissue dressing onto said cleansed 
zone area to produce a dressed zone. 


5,300,307 
MICROSTRUCTURE CONTROL OF AL-CU FILMS FOR 
IMPROVED ELECTROMIGRATION RESISTANCE 

Darre! R. Frear; Joseph R. Michael, and Alton D. Romig, Jr., all 

of Albuquerque, N. Mex., assignors to The United States of 

America as represented by the United States Department of 

Energy, Washington, D.C. 

Filed Sep. 14, 1992, Ser. No. 944,865 
Int. CL.5 BOSD 5/12 

U.S. Cl. 427—96 


1. A process for producing a thin layer conductive alumi- 
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num film having reduced electromigration failures, compris- 
ing: 
depositing an aluminum-copper alloy thin film on a sub- 
strate; 
heating said thin film to a first temperature and maintaining 
said film at said first temperature for a first length of time; 
and 
heating said thin film to a second temperature, said second 
temperature being lower than said first temperature, and 
maintaining said thin film at said second temperature for a 
second time period sufficient for copper enrichment to 
occur at grain boundaries of said thin film. 


5,300,308 
PREPARED PACKAGE FOR HOT LIQUID CONTAINING 
PRODUCTS 

Panagiotis Louridas, 2101 Islington Ave., Unit #2006, Weston, 
Ontario, Canada M9P 3R2 

Continuation-in-part of Ser. No. 878,961, May 6, 1992, Pat. No. 
5,240,722. This application Aug. 18, 1993, Ser. No. 107,586 

Int. Cl.5 B65D 85/00, 81/32, 81/34 


US. Cl. 426—112 3 Claims 


1. A prepared sealed package for use with a water heating 
device having a water inlet and a water outlet for making a hot 
liquid containing consumable product, said sealed package 
comprising an upper water containing chamber and a lower 
edible ingredients containing chamber said edible ingredients 
requiring reconstitution with water to make the consumable 
product, said water in said upper chamber and said edible 
ingredients in said lower chamber being completely separated 
within the package by a permanent liquid impervious mem- 
brane, said sealed package further comprising a water outlet 
from and attached to said upper chamber and a water inlet 
attached to said lower chamber, said water inlet and said water 
outlet of said package having openable seals, said water outlet 
from said upper chamber and said water inlet to said lower 
chamber being sized and oriented to fit with said water inlet 
and said water outlet respectively of the water heating device 
to provide fluid communication between said package and the 
water heating device such that upon opening said seals, water 
flows from the upper chamber out of the package through the 
water heating device and heated water then flows into the 
lower chamber of said package enabling the heated water to 
mix with said edible ingredients to make the consumable prod- 
uct, said upper and lower chambers being secured to one 
another by a releasable connection and said membrane remain- 
ing with said upper chamber upon releasing said connection 
thereby exposing said consumable product in said lower cham- 
ber. 
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5,300,309 
BODY AND MOUTHFEEL POTENTIATED FOOD AND 
BEVERAGES CONTAINING NEOHESPERIDIN 
DIHYDROCHALCONE 
Rafael Foguet; Antonio Cistero, both of Barcelona, and Fran- 
cisco Borrego, Murcia, all of Spain, assignors to Zoster, S.A., 
Murcia, Spain 
Continuation of Ser. No. 841,548, Feb. 26, 1992, abandoned. 
This application Mar. 18, 1993, Ser. No. 33,429 
Claims priority, application European Pat. Off., Feb. 26, 1991, 
91102846.2 
Int. Cl.5 A23L 1/48 
US. Cl. 426—5.31 5 Claims 
1. A method of enhancing the body and mouthfeel proper- 
ties of a food or beverage composition comprising incorporat- 
ing an amount of from 0.1 to 4.0 ppm of neohesperidin dihy- 
drochalcone to enhance said body and mouthfeel properties, in 
said food or beverage composition. 


5,300,310 
PURPLE COLORED BEVERAGES BRIGHTENED WITH 
CLOUDING AGENTS : 
Kathleen M. Elsen, Cincinnati, Ohio, assignor to The Procter & 
Gamble Company, Cincinnati, Ohio 
Filed Mar. 23, 1993, Ser. No. 35,820 
Int. Cl.5 A23L 2/00 
USS. Cl. 426—540 
1. A purple colored beverage product comprising: 
a) a liquid beverage component having a light transmittance 
of not less than about 30%, 
b) from about 3.5 to 11.5 ppm of FD&C Blue Dye No. 1, 
c) from about 10.5 to 34.5 ppm of FD&C Red Dye No.40 
wherein the weight ratio of said Red Dye to said Blue Dye 
is from about 2.1:1 to 5.6:1, and 
d) from about 500 to 1200 ppm of a clouding agent; 
wherein the purple colored beverage product has a Hunter 
L-color of from about 23.9 to 10.0, a Hunter a-color of from 
about 12.7 to 7.4, and a Hunter-b color of from about —2.1 to 
2.0. 


8 Claims 


5,300,311 
METHODS OF PREPARING A MODIFIED WHEAT 
FLOUR 
Makoto Watanabe, Yamanashi, Japan, assignor to Terumo 
Kabushiki Kaisha, Tokyo, Japan 
Filed Mar. 27, 1992, Ser. No. 858,552 
The portion of the term of this patent subsequent to Sep. 21, 
2010, has been disclaimed. 
Int. Cl.5 A21D 2/16 
US. Cl. 426—622 19 Claims 
1. A method of preparing a modified wheat flour comprising 
contacting 100 parts by weight of wheat flour and 2 to 50 parts 
by weight of an edible amphiphilic fatty acid compound with 
each other at a temperature of 0° to 40° C. in the presence of 


water to let the fatty acid compound bind starch in the wheat 
flour. 


5,300,312 
A METHOD OF PREPARING READY-TO-EAT 
INTERMEDIATE MOISTURE FOODSTUFFS 

Edmund W. Lusas, Bryan; Gabriel J. Guzman, College Station, 
and Steven C. Doty, Caldwell, all of Tex., assignors to Texas 

A&M University, College Station, Tex. 
Continuation of Ser. No. 732,664, Jul. 19, 1991, abandoned. This 

application Dec. 30, 1992, Ser. No. 999,562 

Int. Cl.5 A23L 1/20 
USS. Cl. 426—634 10 Claims 
1. A method of preparing a ready to eat, intermediate mois- 
ture, texturized foodstuff for human consumption, comprising: 
admixing ingredients consisting essentially of i) a dehulled, 
oilseed protein in a form selected from the group consist- 
ing of meal, flour, concentrate and isolate, and ii) a first 
source of water selected from a group consisting of water, 
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slid meat products, a liquid meat digest, a liquid meat 
extract, liquid milk products, cheese whey, diluted cereal 
grain extract, and fermented beer to obtain a first mixture 
having a moisture content of about 25 to 50 wt. %. 

cooking, working and extruding said first mixture at a tem- 
perature of about 212° to 350° F. and an exit pressure of 
about 200 to 2000 psi to produce a first texturized food- 
stuff having a fibrous meat-like texture; 

grinding said first texturized foodstuff to produce shreds; 

admixing said shredded first texturized foodstuff and a sec- 
ond source of water to obtain a second mixture; 

extrusion cooking and pasteurizing said second mixture at a 
temperature above about 190° F.; 

decreasing the temperature of said pasteurized second mix- 
ture to about ambient temperature to produce a second 
texturized foodstuff; and 

shaping and cutting said second texturized foodstuff to a 
desired shape and size. 


5,300,313 
METHOD FOR DETERMINING THICKNESS OF 
CHEMICAL VAPOR DEPOSITED LAYERS 

Thomas R. Anthony, Schenectady; James F. Fleischer, Scotia, 

and David W. Woodruff, Clifton Park, all of N.Y., assignors 

to General Electric Company, Schenectady, N.Y. 

Filed Dec. 16, 1992, Ser. No. 991,798 
Int. Cl.5 C23C 16/00, 16/26 


US. Cl. 427—9 7 Claims 


1. A method for depositing a layer of material of a specific 
desired thickness on the surface of at least one substrate by 
chemical vapor deposition which comprises: 

mounting said substrate or substrates in chemical vapor 

deposition apparatus so that at least one perforation exists 
in the plane of said substrate or substrates, 

depositing said layer on said substrate by chemical vapor 


deposition, 

monitoring the thickness of the layer formed in said perfora- 
tion, 

determining the relationship between the thickness of the 
layer formed in said perforation and the thickness of the 
layer formed on the substrate surface, and 

stopping deposition when the thickness of the layer formed 
on said perforation is consistent with the formation of a 
layer of said desired thickness on said surface. 


5,300,314 
PROCESS FOR PREPARING A MAGNETIC RECORDING 
MEDIUM 
Satoru Hayakawa; Kazuhiro Niitsuma, and Toshio Kawamata, 
all of Kanagawa, Japan, assignors to Fuji Photo Film Co., 
Ltd., Kanagawa, Japan 
Filed Dec. 21, 1992, Ser. No. 993,616 
Claims priority, application Japan, Dec. 19, 1991, 3-337161 
Int. Ci.5 HO1F 10/02 
U.S. Cl. 427—58 10 Claims 

1. A process for preparing a magnetic recording medium, 

which comprises the steps of: 

(a) coating a nonmagnetic layer coating solution comprising 
nonmagnetic particles dispersed in a binder resin solution 
on a nonmagnetic support to form a nonmagnetic coating 
layer, 

(b) coating a magnetic layer coating solution comprising 
ferromagnetic particles dispersed in a binder resin solution 
on said nonmagnetic coating layer while said nonmagnetic 
coating layer is wet, and 

(c) drying to form a nonmagnetic layer and a magnetic layer 
on said nonmagnetic support; 

wherein the boiling point of the solvent used for said nonmag- 
netic layer coating solution is higher than the boiling point of 
the solvent used in said magnetic layer coating solution. 
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5,300,315 

ANTISTATIC COATING FOR CATHODE RAY TUBES 
Gregory T. Prando, Chicago, and Hua S. Tong, Arlington 

Heights, both of Ill., assignors to Zenith Electronics Corpora- 

tion, Glenview, Ill. 

Filed Dec. 23, 1992, Ser. No. 995,870 
Int. Cl.5 BOSD 5/06 

USS. Cl. 427—64 18 Claims 

1. A method for improving the antistatic and antiglare prop- 

erties of the surface of a cathode ray tube comprising: 

(a) providing a solution of a mixture of a silane and an epox- 
yalkylsilane ester in a solvent system comprising an alco- 
hol, an acid and water, said silane being selected from the 
group consisting of tetralkyl silanes, tetraaryl silanes and 
halogenated silanes, 

(b) applying said solution onto the surface of a cathode ray 
tube, and 

(c) curing said silane on said cathode ray tube in a curing 
step for a period of time sufficient to convert said silane to 
a siloxane on the surface of said cathode ray tube. 


5,300,316 
METHOD OF FORMING THIN OXYSULFIDE FILM 
Koutoku Ohmi, and Takashi Nire, both of Hiratsuka, Japan, 
assignors to Kabushiki Kaisha Komatsu Seisakusho, Hirat- 
suka, Japan 
Filed Dec. 10, 1992, Ser. No. 988,786 
Claims priority, application Japan, Dec. 11, 1991, 3-327813 
Int. Cl.5 BOSD 5/12, 3/06 
U.S. Cl. 427—66 7 Claims 
1. A method of forming a thin metal oxysulfide film on a 
substrate comprising the steps of: 
introducing oxygen gas and sulfur gas into a chamber; and 
evaporating a metal element from a crucible as an evapora- 
tion source provided within the chamber to combine the 
metal with oxygen and sulfur chemically on a substrate 
disposed in the chamber so as to form a thin metal oxysul- 
fide film on a surface of the substrate. 


5,300,317 
PROCESS FOR COVERING SOLID PARTICLES IN 
POWDER FORM WITH A MATERIAL WHICH IS SOLID 
OR OF HIGH VISCOSITY AT ROOM TEMPERATURE 
Nemo S. M. Ivarson, Enskede, Sweden, assignor to Nemo Ivar- 
son AB, Enskeda, Sweden 
Filed Mar. 12, 1992, Ser. No. 850,269 
Int. Cl.5 BOSD 7/00 
US, Cl. 427—195 





1. A process for coating solid particles in powder form with 
a material which is solid or highly viscous at room tempera- 
ture, comprising supplying said solid particles in powder form 
to a central area of a rotating mixing wheel, slinging the parti- 
cles radially outwardly against a stationary surrounding annu- 
lar wall of a mixing housing by centrifugal force imparted to 
the particles by said rotating mixing wheel, said wall widening 
in one axial direction, supplying said material in powder form 
to said mixing housing, and kneading said particles and said 
material against said wall by vanes on said mixing wheel 
whereby a mixture of said particles and said material is formed 
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and said mixture is impelled along said wall in a direction 
which has a component in said one axial direction. 


5,300,318 
PROCESS FOR POLISHING GRANULATES OF ACTIVE 
PRINCIPLES 
Autant Pierre, and André Cartillier, both of Commentry, 
France, assignors to Rhone-Poulenc Nutrition Animale, Com- 
mentry, France 
PCT No. PCT/FR91/00523, § 371 Date Apr. 17, 1992, § 102(e) 
Date Apr. 17, 1992, PCT Pub. No. WO92/00063, PCT Pub. 
Date Jan. 9, 1992 
PCT Filed Jun. 28, 1991, Ser. No. 835,428 
Claims priority, applicaticn France, Jun. 29, 1990, 90 08279 
Int. Cl.5 BOSD 7/00; A23L 1/216; A23B 5/00 
U.S. Cl. 427—212 17 Claims 
1. A process for polishing a granulate for feeding or treating 
ruminants, said granulate containing lysine or a salt of lysine, 
said process comprising the step of 
spraying onto said granulate a solution containing lysine or a 
salt of lysine at a concentration of 40 g to 150 g per 100 g 
of water to obtain a polished granulate. 


5,300,319 
BONDED FIBROUS CASING SUBSTRATES AND 
METHOD OF MAKING SAME 
Diane M. Robertson, West Suffield; Patrick G. Fay, Enfield; 

Ludmila Byalik, West Hartford, and Ronald H. Pomeroy, 

Windsor Locks, all of Conn., assignors to The Dexter Corpo- 

ration, Windsor Locks, Conn. 

Filed Sep. 5, 1991, Ser. No. 755,121 
Int. Cl.5 BOSD 5/00 

U.S. Cl, 427—243 23 Claims 

1. A process for producing a non-viscose-bonded porous 
fibrous sheet material useful in the manufacture of food casings 
having an elasticity similar to the elasticity of viscose-bonded 
casings made from paper which has substantially the same basis 
weight, comprising: 

(a) providing an unbonded base web material comprising 
cellulosic fibers, 

(b) compressing the unbonded base web material to a pressed 
thickness greater than a final thickness of the sheet mate- 
rial, 

(c) treating the compressed base web material with a solu- 
tion of a non-viscose bonding agent characterized by its 
ability to impart less shrinkage to the bonded sheet mate- 
rial upon drying than the shrinkage imparted by a viscose 
bonding agent, the non-viscose bonding agent comprising 
a film forming material selected from the group consisting 
of poly(vinyl alcohol), de-acetylated chitins, polyacryl- 
amides, alginates, cellulose based materials including car- 
boxymethyl cellulose, methyl cellulose, hydroxy ethyl 
cellulose, hydroxypropyl methyl cellulose, hydroxypro- 
pyl cellulose, cationic starches, anionic starches, acrylic 
latexes, modified proteins including casein and soy, vinyl 
acetate ethylene emulsions, and vinyl acrylic emulsions, 
and 

(d) drying the compressed and treated base web material. 


5,300,320 
CHEMICAL VAPOR DEPOSITION FROM SINGLE 
ORGANOMETALLIC PRECURSORS 
Andrew R. Barron, Cambridge; Michael B. Power, Quincy; 
Andrew N. MacInnes, Dorchester, all of Mass.; Aloysius F. 
Hepp, Bay Village, and Phillip P. Jenkins, Cleveland Heights, 
both of Ohio, assignors to President and Fellows of Harvard 
College, Cambridge, Mass. 
Filed Jun. 23, 1992, Ser. No. 903,256 
Int. Cl.5 C23C 16/00 
US. Cl. 427—249 23 Claims 
1. A method of forming a passivating/buffer film on a sub- 
strate, comprising the steps of: 
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a) heating the substrate to a temperature sufficient to cause a 
precursor to pyrolyze and be deposited on the substrate; 

b) volatilizing the precursor, which consists essentially of a 
single cubane or cubane-forming organometallic com- 
pound, at a precursor source; and 


c) directing a carrier gas from a carrier gas source across the 
precursor source to conduct the volatilized precursor 
from the precursor source to the substrate, whereby the 
volatilized precursor is pyrolyzed and is deposited onto 
the substrate, thereby forming the passivating/buffer film 
on said substrate. 


5,300,321 
PROCESS FOR DEPOSITING TITANIUM NITRIDE FILM 
BY CVD 
Tadashi Nakano, and Tomohiro Ohta, both of Chiba, Japan, 
assignors to Kawasaki Steel Corporation, Hyogo, Japan 
Filed May 4, 1993, Ser. No. 56,768 
Claims priority, application Japan, May 12, 1992, 4-118705 
Int. Cl.5 C23C 16/00 
USS. Cl. 427—248.1 3 Claims 
1. A process for depositing a titanium nitride film comprising 
subjecting a substrate to chemical vapor deposition using a gas 
source comprising a compound of the general formula: 


AnBmTi 


wherein n and m are independently selected from integers of 
from | to 3, inclusive, provided that sum of n and m is equal to 
or smaller than 4; A is a cyclic hydrocarbon group which is 
bonded to the titanium by 7 electron and selected from the 
group consisting of cyclopentadienyl, alkylcyclopentadieny], 
cycloheptatrienyl, cyclooctatetraenyl, and azulenyl groups; 
and B is an alkylamine derivative group containing one nitro- 
gen atom which is directly bonded to the titanium. 


5,300,322 
MOLYBDENUM ENHANCED LOW-TEMPERATURE 
DEPOSITION OF CRYSTALLINE SILICON NITRIDE 
Richard A. Lowden, Powell, Tenn., assignor to Martin Marietta 
Energy Systems, Inc., Oak Ridge, Tenn. 
Filed Mar. 10, 1992, Ser. No. 849,542 
Int. Cl.5 C23C 16/34, 16/42 
US. Cl. 427—255 10 Claims 
1. A method for chemical vapor deposition of crystalline 
silicon nitride comprising the steps of: 
introducing into a vessel a substrate; 
introducing into said vessel a thermally decomposable gase- 
Ous mixture comprising a silicon source, a molybdenum 
source, a nitrogen source, and hydrogen; and, 
thermally decomposing said gaseous mixture to deposit onto 
said substrate a coating comprising crystalline silicon 
nitride having a molybdenum silicide dispersed therein. 


OFFICIAL GAZETTE 


APRIL 5, 1994 


5,300,323 

REDUCING OR AVOIDING PINHOLE FORMATION IN 

AUTODEPOSITION ON ZINCIFEROUS SURFACES 
Bashir M. Ahmed, Utica, Mich., assignor to Henkel Corpora- 

tion, Plymouth Meeting, Pa. 

Filed Oct. 21, 1992, Ser. No. 964,331 
Int. C1.5 BOSD 3/00 

USS. Cl. 427—327 

1. A process comprising steps of: 

(A) contacting a solid zinciferous surface with a liquid pin- 
hole inhibiting treatment composition consisting essen- 
tially of: 

(1) water; 

(2) a source of acidity; and 

(3) a pinhole inhibiting effective amount of at least one 
inhibiting additive selected from the group consisting of 
2-, 3-, and 4-aminobenzoic acids, boric acid, polyethyl- 
eneimine, 1-hydroxyethylidene-1,1-diphosphonic acid, 
aminotri(methylenephosphonic acid), diethylene- 
triaminepenta(methylenephosphonic acid), 2-thiophene 
carboxylic acid, sodium benzoate, poly(vinylpyrroli- 
done), potassium acetylacetonate, and acetohydroximic 
acid; 

(B) removing the zinciferous surface from contact with the 
pinhole inhibiting treatment composition contacted in step 
(A); and subsequently 

(C) autodepositing an organic protective coating on the 
zinciferous surface from step (B) by contacting the surface 
with an autodeposition bath including a source of acidity, 
so as to form an uncured coating on the surface. 


18 Claims 


5,300,324 
PROCESS.TO INCREASE THE DRYING RATE OF A 
GLAZE FOR CERAMICS 
Alan P. Croft, Lake Jackson, and Byford D. Sheffield, Brazoria, 
both of Tex., assignors to The Dow Chemical Company, Mid- 
land, Mich. 
Filed May 29, 1992, Ser. No. 891,330 
Int. Cl.5 CO3C 8/14, 8/16 
US. Cl. 427—376.2 12 Claims 
1. In a glazing process wherein a glaze mixture comprising 
water and glass frit is applied to a ceramic article, the improve- 
ment comprising adding to the glaze mixture an additive se- 
lected from the group consisting of aminoethylethanolamine, 
one or more polyalkylene polyamines with or without a latex, 
and mixtures thereof wherein the additive is added in an 
amount effective to increase the drying rate of the glaze mix- 
ture. 


5,300,325 
METHOD OF FINISHING A GOLF BALL OR THE LIKE 
John L. Nealon, Springfield, and Thomas J. Kennedy, Chicopee, 
both of Mass., assignors to Lisco, Inc., Tampa, Fla. 
Filed Jul. 2, 1993, Ser. No. 87,424 
Int. Cl.5 BOSD 3/02 
USS. Cl. 427—379 3 Claims 

1. A method of making a golf ball comprising the steps of: 

A. providing a golf ball having an ionomer cover; 

B. priming said ionomer cover with a composition consisting 
essentially of from about 90% by weight to about 96% by 
weight of a water-borne dispersion of a resin selected from 
the group consisting of acrylic resin, polyurethane resin, 
and combinations thereof, and from about 4% to about 
10% by weight of a polyfunctional aziridine, thereby 
forming a primed surface of said core; 

C. applying a polyurethane top coat to said primed surface; 
and 

D. curing said top coat in adherent relation to said primed 
cover; thereby adhering said golf ball top coat to said 
primed cover. 
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5,300,326 
METHOD OF COATING A PLASTIC SUBSTRATE WITH 
AN AQUEOUS COATING COMPOSITION FOR PLASTIC 
SUBSTRATES 
Edward W. Zezinka, Allison Park, Pa.; Susan K. Vicha, Cleve- 
land, Ohio, and Charles M. Kania, Natrona Heights, Pa., 
assignors to PPG Inc., Pittsburgh, Pa. 
Division of Ser. No. 8,110, Jan. 22, 1993, Pat. No. 5,258,444, 
This application Aug. 9, 1993, Ser. No. 103,386 
Int. Cl.5 B32B 27/08, 27/32, 27/40 
USS. Cl. 427—385.5 25 Claims 
1. A method of coating a plastic substrate which comprises: 
(a) applying an aqueous coating composition to the surface 
of the substrate, wherein the aqueous coating composition 
comprises an aqueous chlorinated polyolefin dispersion 
and an aqueous polyurethane dispersion and 
(b) allowing the aqueous coating composition to at least 
partially dry. 


5,300,327 
WATER REPELLENT ORGANOSILICON 
COMPOSITIONS 
Lori A. Stark-Kasley; Donna R. Gray, both of Midland; James 
S. Tonge, Sanford, and Dipak Narula, Midland, all of Mich., 
assignors to Dow Corning Corporation, Midland, Mich. 
Filed Mar. 22, 1993, Ser. No. 35,025 
Int. C1.5 BOSD 3/02 
U.S, Cl. 427—387 16 Claims 
1. A method of treating a surface in order to render the 
surface water repellent comprising applying to the suriace a 
composition in the form of effective film forming amounts of a 
mixture of (i) a blend of petroleum and synthetic hydrocarbon 
waxes; and (ii) an aqueous silicone resin emulsion prepared by 
(A) hydrolyzing at least one organochlorosilane in th¢ pres- 


ence of an organic solvent to form a silicone resin hydrcjlyzate 
solution whereby said silicone resin hydrolyzate has a r¢sidual 


hydrolyzable chloride content of fifteen to one hundred parts 
per million by weight, (B) stripping said hydrolyzate scjlution 
to reduce the organic solvent content thereof, and (C) ejmulsi- 
fying the solution resulting from step (B) in water with tihe aid 
of at least one anionic surfactant to form a uniform emiilsion, 
with the proviso that the solvent content reduction according 
to step (B) provides an emulsion which will form a continuous 
film when applied to a substrate and dried thereon. | 





5,300,328 
PARTIALLY-DEFUNCTIONALIZED AMINOPLAST 
CURING FOR POLYMER COMPOSITIONS 
John W. Rehfuss, West Bloomfield, Mich., assignor to BASF 

Corporation, Southfield, Mich. 

Filed Oct. 23, 1992, Ser. No. 965,510 
Int. Cl.5 BOSD 7/14 
US. Cl. 427—388.3 16 Claims 

1. A method of producing a cured coating comprising the 

steps of: 

(A) applying a coating composition on a substrate, wherein 
the coating composition is a curable coating composition 
comprising: 

(1) a polymer comprising functional groups that are reac- 
tive with methylol and/or methylalkoxy substituents on 
the amino nitrogens of an aminoplast curing agent, 

(2) an aminoplast curing agent that includes, as substitu- 
ents on the amino nitrogens: 

(a) a plurality of methylol and/or methylalkoxy substit- 
uents, and 

(b) one or more substituents that are either non-reactive 
with the functional groups on the polymer or are 
reactive with the functional groups at a higher tem- 
perature than the temperature at which the methylol 
and/or methylalkoxy substituents are reactive with 
the functional groups, and 

(B) curing the coating at a cure temperature sufficient to 
react the functional groups on the polymer with said 
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methylol and/or methylalkoxy substituents, but below the 
temperature for reaction, if any, between the functional 
groups and said (b) substituents. 


5,300,329 
METHOD AND APPARATUS FOR CONTINUOUSLY 
PRODUCING A MONOMOLECULAR FILM AT A 
LIQUID GAS INTERFACE IN A TROUGH BY MEANS OF 
A ROTATING BARRIER ELEMENT 
Kinnunen, Paavo K. J., Punarinnantie 4,, SF-02660 Espoo, 
Finland 
PCT No. PCT/FI190/00298, § 371 Date Jun. 15, 1992, § 102(e) 
Date Jun. 15, 1992, PCT Pub. No. WO91/08841, PCT Pub. 
Date Jun. 27, 1991 
PCT Filed Dec. 14, 1990, Ser. No. 861,961 
Claims priority, application Finland, Dec. 19, 1989, 896068 
Int. Cl.5 BOSD 1/20 


USS. Cl. 427—430.1 10 Claims 


1. Method for continuously producing a monomolecular 
film on a liquid surface in a trough for the deposition thereof 
onto a substrate, a surface area of the film being defined by a 
barrier element and side walls of the trough, the method com- 
prising the steps of: pivoting the barrier element at one end to 
perform a horizontally rotating movement along the surface in 
a film formation compartment of the trough, gradually trans- 
ferring the film by means of the barrier element, at a surface 
pressure suitable for deposition, to a deposition compartment 
of the trough connected to the film formation compartment 
over a connection zone, for the deposition of the film onto the 
substrate, and introducing additional film forming substance to 
the surface of the liquid in the film formation compartment, on 
the opposite side of the barrier element with respect to its 
rotational direction, for the formation of a new film, which 
new film, when the radially outer end of the barrier element, 
due to the further rotational movement thereof, has reached 
the connection zone and surface contact has been established 
between the film formation and deposition compartments, at 
the suitable surface pressure is transferred by the barrier ele- 
ment to join the first mentioned film already transferred to the 
deposition compartment. 


5,300,330 
STABILIZED COMPOSITE ELECTROLESS PLATING 
COMPOSITIONS 
Nathan Feldstein, Princeton, N.J., and Deborah Lindsay, Leeds, 
England, assignors to Surface Technology, Inc., Trenton, N.J. 
Continuation of Ser. No. 844,800, Mar. 4, 1992, abandoned, 
which is a continuation-in-part of Ser. No. 701,291, Mar. 11, 
1991, Pat. No. 5,145,517, which is a continuation of Ser. No. 
510,770, Apr. 16, 1990, abandoned, which is a division of Ser. 
No. 139,270, Dec. 23, 1987, Pat. No. 4,873,760, which is a 
division of Ser. No. 822,335, Jan. 27, 1986, abandoned, which is 
a continuation of Ser. No. 598,483, May 21, 1984, abandoned, 
which is a continuation of Ser. No. 408,433, Aug. 16, 1982, 
abandoned, which is a division of Ser. No. 249,773, Apr. 1, 1981, 
abandoned. This application Aug. 27, 1993, Ser. No. 112,273 
Int. Cl.5 BOSD 1/18; C23C 18/31, 18/32 
US. Cl. 427—443.1 5 Claims 
1. An improved electroless plating process including the step 
of contacting a substrate with a composition comprising a 
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source of metal salt, an electroless reducing agent, a complex- 
ing agent, an electroless plating stabilizer, and a particulate 
matter stabilizer, said particulate matter stabilizer comprising 
an admixture of a nonionic compound along with a member 
selected from the group of an anionic compound, a cationic 
compound, and an amphoteric compound and mixtures 
thereof. 


5,300,331 

METHOD AND APPARATUS FOR UV CURING THICK 
PIGMENTED COATINGS 

William R. Schaeffer, Mt. Airy, Md., assignor to Fusion Sys- 

tems Corporation, Rockville, Md. 
Continuation of Ser. No. 766,279, Sep. 27, 1991, abandoned. This 

application Feb. 19, 1993, Ser. No. 19,824 
Int. Cl.5 BOSD 3/06, 3/02 


US. Cl. 427—493 19 Claims 


1. A process of curing an ultraviolet radiation curable pig- 
mented coating of a coated substrate with a coated surface and 
an opposing surface, said coating having a thickness of at least 
about 1 mil, said process comprising the steps of: 

linearly focusing radiation on said coated substrate from a 

first source of ultraviolet energy comprising a linear lamp 


having a first spectral energy distribution wherein at least 
about 50% of its spectral energy is in the range from about 
300 to about 450 nanometers, and which is powered at an 
energy level of at least about 300 watts per inch of lamp 
length; 

linearly focusing radiation on the resulting irradiated coated 
substrate from a second source of ultraviolet energy com- 
prising a linear lamp having a second spectral energy 
distribution which differs from said first spectral energy 
distribution and has its spectral energy distributed in dis- 
crete regions throughout the range of about 200 to about 
450 nanometers, said second source of ultraviolet energy 
being provided with an input power of at least about 300 
watts per inch of lamp length; and, 

conveying the coated substrate past said first and second 
sources of ultraviolet energy during the steps of irradia- 
tion. 


5,300,332 
MELT-STABLE COPOLYESTER RESINS AND MOLDED 
ARTICLES THEREOF 
Kuniaki Kawaguchi; Toshio Nakane, and Kenji Hijikata, all of 
Shizuoka, Japan, assignors to Polyplastics Co., Ltd., Osaka, 
Japan 
Filed Feb. 11, 1993, Ser. No. 15,181 
Claims priority, application Japan, Feb. 12, 1992, 4-025200 
Int. Cl.5 B32B 1/00 
US. Cl. 428—34.1 10 Claims 
1. A modified polyester resin which is the reaction product 
of: 
(A) an acid component comprised of terephthalic acid, 2,6- 
naphthalene dicarboxylic acid or a dimethyl ester thereof, 
(B) a diol component comprising an alkylene glycol having 
2 to 8 carbon atoms, and 
(C) an aromatic sulfonic acid compound of the following 
general formula (1): 
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HO(RO),—Ar—SO3M qd) 
wherein Ar represents a benzene or naphthale ring, n 
represents an integer from 1 to 10, R represents a group 
selected from among alkylenes having 2 or 3 carbon atoms 
and when n is 2 or more, R may be the same as or different 
from one another, and M represents an alkali metal se- 
lected from lithium, sodium and potassium, and wherein 

the modified polyester satisfies the following formulas and: 


(2) 0.25=x= 100 (meq/kg) (2) 


(3)2 =(x/CEG) x 1005 150 (%) (3) 
where x represents the amount of the aromatic sulfonic 
acid compound represented by the above general formula 
(1) introduced thereinto and CEG represents the amount 
of the carboxy end groups, and x and CEG are each 
expressed in milliequivalent per kilogram (meq/kg) of the 
polymer. 


§,300,333 

BIODEGRADABLE INSULATED FOOD CONTAINER 
C. William Wilkerson, New Bern, and William G. Head, III, 

Wrightsville Beach, both of N.C., assignors to The Enbiomass 

Group, Inc., Wilmington, N.C. 

Filed Mar. 29, 1993, Ser. No. 38,801 
Int. Cl.5 B27N 5/02 

US. Cl. 428—35.6 


1. A biodegradable food container comprising: a food con- 
tainer having a formed wall structure made up of a plurality of 
heat-expanded popcorn grains with respective heat-expanded 
popcorn grains being spaced apart and bound together by a 
biodegradable bonding agent so as to form a biodegradable 
wall structure, the biodegradable wall structure having a plu- 
rality of heat-expanded popcorn grains extending across the 
cross-section of the wall structure as well as longitudinally 
along the wall structure. 


5,300,334 

PRESSURIZABLE THERMOPLASTIC CONTAINER 

HAVING AN EXTERIOR POLYURETHANE LAYER AND 
ITS METHOD OF MAKING 

Ken W. Niederst, Allison Park; John R. Zern, Cheswick, and 

Jerome A. Seiner, Pittsburgh, all of Pa., assignors to PPG 

Industries, Inc., Pittsburgh, Pa. 

Continuation of Ser. No. 691,660, Apr. 26, 1991, abandoned. 
This application Dec. 16, 1992, Ser. No. 991,484 
Int. Cl.5 B65D 23/08 

U.S. Cl. 428—35.7 9 Claims 

1. In a thermoplastic container for carbonated beverages 
which is prepared by a blow molding technique and has a rigid 
structure such that the container can be pressurized; the con- 
tainer having a thick wall construction such that the container 
can be reused; the thermoplastic container having a tendency 
to stress crack after reuse and subsequent hot caustic washings 





APRIL 5, 1994 


and refillings with carbonated beverages; said thermoplastic 
container being further characterized as having a polyurethane 
layer derived from an organic polyisocyanate and a polymeric 
polyol which is cured thermally on the exterior surface 
thereof; said polyurethane layer having a dry film thickness of 
0.2 to 1.5 mils to provide resistance to the formation of micro- 
cracks. 


5,300,335 
LAMINATED DRAW-FORMED CONTAINER HAVING 
EXCELLENT SHOCK RESISTANCE AND PROCESS FOR 
PRODUCING THE SAME 
Tetsuo Miyazawa, Ayase; Masashi Ichishima, Yokohama; 
Masanori Aizawa, Yokohama; Katsuhiro Imazu, Yokohama, 
and Yasufumi Tadaki, Tokyo, all of Japan, assignors to Toyo 
Seikan Kaisha, Ltd., Tokyo, Japan 
Filed Nov. 27, 1992, Ser. No. 982,625 
Claims priority, application Japan, Nov. 27, 1991, 3-312731 
Int. Cl.5 B32B 15/08; CO8L 67/02 


USS. Cl, 428—35.8 7 Claims 


20mm 
UPPER PART OF CAN 


LOWER PART OF CAN 
30mm 


BOTTOM OF CAN 


1. In a draw-formed container obtained by draw-forming a 
laminated material of a metal plate on which a resin film is 
laminated into a cup with a bottom, a laminated draw-formed 
container having excellent shock resistance, wherein said resin 
film comprises a polyester composition film heat-treated at a 
temperature of the melting point of the polyester composition 
+20° C., which film contains 60-97% by weight of a polyeth- 
ylene terephthalate component, | to 39% by weight of a poly- 
ethylene isophthalate component and | to 39% by weight of a 
polybutylene terephthalate component, and said resin film has 
a density of from 1.32 to 1.39 g/cc at any part of the container 
and has, at the top 20 mm of container height, a trans ratio of 
ethylene glycol residue of from 0.1 to 1.5 as found by the ATR 
method. 


5,300,336 
HIGH PERFORMANCE COMPOSITE COATING 
Dennis Wong, Toronto; Jiri Holub, Rexdale, and Joseph G. 
Mordarski, Brampton, all of Canada, assignors to Shaw Indus- 
tries Ltd., Ontario, Canada 
Division of Ser. No. 741,598, Aug. 7, 1991, Pat. No. 5,178,902, 
which is a continuation-in-part of Ser. No. 631,454, Dec. 21, 
1990, abandoned. This application Oct. 13, 1992, Ser. No. 
959,970 
Int. Cl.5 FI7L 9/14 
US. Cl. 428—35.9 1 Claim 

1. A steel pipe having a composite protective coating con- 

sisting of: 

an epoxy resin primer coating of even thickness between 
100p and about 400p heat bonded to the outer surface of 
the pipe; 

a polyolefin outer sheath of between 200u and 1000p in 
thickness encasing the primer coated surface of the pipe; 
and 

an interlayer of even thickness between 1004 and 400u 
bonding the polyolefin sheath to the primer coating, said 
interlayer comprising a mixture of epoxy resin and poly- 
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olefin, the composition of said interlayer being graded 
through the thickness of the interlayer from all epoxy 
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resin adjacent to the primer coating to all polyolefin adja- 
cent to the sheath. 


5,300,337 
WRAPAROUND CLOSURE DEVICE 

Hubert Andrieu; Daniel G. Caudron, both of Crepy-en-Valois, 
France; Harry F. Gladfelter, Phoenixville; Marie C. Tresslar, 
Jeffersonville, both of Pa.; Denis H. T. Van Wassenhove, 
Crepy-en-Valois, France, and Michael A. Ford, West Chester, 
Pa., assignors to The Bentley-Harris Manufacturing Com- 
pany, Lionville, Pa. 

Continuation-in-part of Ser. No. 819,088, Jan. 9, 1992, Pat. No. 
5,178,923. This application Aug. 3, 1992, Ser. No. 923,866 

Int. Cl.5 B32B 23/02 


USS. Cl. 428—36.1 10 Claims 


HHA 
RU WR RRR 
be 3 
1. A web for the formation of a wraparound sleeve for 
protecting elongated articles, said web being comprised of 
interlaced filamentary material and having monofilaments 
extending in the warp direction; 

said web having a first marginal edge having an array of 
individual hook type fastener means extending lengthwise 
thereof; 

a second marginal edge extending parallel to the first, mar- 
ginal edge bulky multifilament yarn interlaced with said 
monofilaments; 

said bulky multifilament warp yarns being exposed along 
said second marginal edge; 

said hook type fastener elements being interengageable with 
the filaments of said bulky multifilaments to secure said 
marginal edges with the web in surrounding relationship 
to said elongated articles. 
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5,300,338 
COEXTRUDED LAMINATES CONTAINING 
POLYKETONE POLYMERS 
Paul S. Byrd, Jr., and Dixie G. Waters, both of Houston, Tex., 
assignors to Shell Oil Company, Houston, Tex. 
Filed May 8, 1992, Ser. No. 880,948 
Int. Cl.5 B29D 22/00 
US. Cl. 428—36.6 18 Claims 
1. A coextruded multi-ply laminate consisting essentially of: 
a first polymer layer comprising a linear alternating polyke- 
tone polymer of carbon monoxide and at least one a-ole- 
fin, and 
a second polymer layer of polyhexamethyleneadipamide 
wherein the second polymer layer is superimposed on and 
exhibits an interactive adhesion to the first polymer layer 
such that the adhesion is too great to allow separation 
without destroying one or both layers of polymer. 


5,300,339 
DEVELOPMENT SYSTEM COATINGS 
Dan A. Hays, Fairport; Joseph Mammino, Penfield; Damodar 
M. Pai, Fairport; Donald S. Sypula, Penfield; William H. 
Wayman, Ontario; John F. Yanus, Webster, and Paul J. 
DeFeo, Sodus Point, all of N.Y., assignors to Xerox Corpora- 
tion, Stamford, Conn. 
Filed Mar. 29, 1993, Ser. No. 37,700 
Int. Cl.5 B32B 1/08 
US. Cl. 428—36.9 


1. A coated toner transport roll consisting essentially of a 
core with a coating thereover of charge transporting mono- 
mers dispersed in a binder and an oxidizing agent selected from 
the group consisting of ferric chloride and trifluoroacetic acid, 
which oxidizing agent is present in an amount of from about 1 
to about 50 weight percent, and wherein said coating possesses 
a relaxation time of from about 0.0099 millisecond to about 3.5 
milliseconds, and a residual voltage of from about 1 to about 10 
volts. 


5,300,340 
ELECTRICALLY CONDUCTIVE PRESSURE-SENSITIVE 
ADHESIVE TAPE 
Clyde D. Calhoun, Grant Township, Washington County; Mau- 
rice J. Fleming, Cottage Grove, both of Minn.; George D. 
Foss, Amery, and Richard L. Renstrom, Luck, both of Wis., 
assignors to Minnesota Mining and Manufacturing Company, 
St. Paul, Minn. 
Continuation of Ser. No. 160,773, Feb. 26, 1988, abandoned. 
This application Apr. 22, 1992, Ser. No. 874,553 
Int. C1.5 CO9J 7/02 
US. Cl. 428—40 19 Claims 
1. Adhesive tape comprising a backing carrying an adhesive 
layer of substantially uniform thickness in which are individu- 
ally positioned in a predetermined pattern of laterally spaced, 
electrically conductive, equiax particles of substantially uni- 
form diameter about equal to or somewhat larger than the 
adhesive thickness, thus making the adhesive layer electrically 
conductive through its thickness and electrically insulating 
laterally, wherein the improvement comprises: 
said particles having a hardness relative to the hardness of an 
electrically conductive element to which the tape is to be 
bonded so that when two of said elements are adhered 
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together with a piece of the tape, the particles penetrate 
those elements upon application of pressure, form a crater 
in said elements and remove oxides, and 


substantially all of said particles have a diameter about equal 
to or larger than the adhesive thickness. 


5,300,341 
PORTABLE RINSE DECK 
Terrance R. Gross, 408 S. Main, Timber Lake, S. Dak. 57656 
Filed Aug. 20, 1992, Ser. No. 932,650 
Int. Cl.5 B32B 3/06, 3/10 


USS. Cl. 428—44 20 Claims 


1. A portable rinse deck comprising, 

a plurality of interconnected deck sections radiating out- 
wardly of a centrally positioned sump pit, said deck sec- 
tions being sloped inwardly towards said sump pit to drain 
liquid on the deck into the sump pit, and 

seal means between adjacent sections to prevent liquid leak- 
age therebetween. 


5,300,342 
PRODUCT BAND 
John D. Long, Scarborough, Canada, assignor to Longford 
Equipment International Limited, Scarborough, Canada 
Filed May 28, 1992, Ser. No. 889,245 
Int. Cl.5 B32B 9/00 


USS. Cl. 428—57 5 Claims 


1. A band for a product comprising a single strip having side 
and end edges and inner and outer faces, the inner face of 
portions of said strip proximate said end edges being joined 
together by an activated adhesive which coats said portions 
such that said strip forms a loop and joined end portions which 
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project outwardly from said loop, the inner face of said paper 
strip interior of said joined end portions being at least substan- 
tially free of activated adhesive. 


5,300,343 
MAGNETIC RECORDING MEDIUM IN THE FORM OF A 
FLOPPY DISC HAVING A MAGNETIC LAYER WITH A 
SPECIFIED SURFACE FEATURE 

Yasushi Endo; Kunihiko Sano, both of Kanagawa, Japan, and 

Mikihiko Kato, Brookline, Mass., assignors to Fuji Photo 

Film Co., Ltd., Kanagawa, Japan 

Filed Nov. 29, 1990, Ser. No. 619,531 
Claims priority, application Japan, Nov. 29, 1989, 1-309913 
Int. Cl.5 G11B 5/00 

US. Cl. 428—64 11 Claims 

1. A floppy disc comprising a magnetic disc and a jacket 
having a liner therein for housing the magnetic disc, the mag- 
netic disc comprising a nonmagnetic support having thereon a 
magnetic layer comprising ferromagnetic metal particles con- 
taining at least a substantial amount of Fe and a binder resin 
having a weight-average molecular weight of from 20,000 to 
100,000 and containing at least a vinyl chloride copolymer in 
an amount of at least 10 parts by weight per 100 parts by 
weight of the ferromagnetic metal particles, wherein the crys- 
tallite size of the ferromagnetic metal particles as determined 
by X-ray diffraction method is 300 A or less, and the surface of 
the magnetic layer is polished with polishing means for a per- 
iod of time and applied pressure such that the ratio a at the 
surface of the magnetic layer of the integrated intensity of the 
Cl-2P spectrum as determined by X-ray photoelectron spec- 
troscopy to that of the Fe-2P(3/2) spectrum is in the range of 
from 0.50 to 0.90. 


5,300,344 
TAG STRIP WITH PERFORATIONS AND STAPLE 
ENGAGING MEANS 

Herbert Niedecker, Am Ellerhang 6, 6240 Konigstein 2, Fed. 

Rep. of Germany 
PCT No. PCT/DE89/00782, § 371 Date Jun. 21, 1991, § 102(e) 

Date Jun. 21, 1991, PCT Pub. No. WO90/07726, PCT Pub. 

Date Jul. 12, 1990 

PCT Filed Dec. 21, 1989, Ser. No. 720,486 

Claims priority, application Fed. Rep. of Germany, Dec. 28, 

1988, 3844051; Aug. 5, 1989, 3925980 
Int. Cl.5 GO9F 3/14; B32B 3/24 


US. Cl. 428—131 4 Claims 


1. A strip of connected tag portions from which individual 
tags can be severed, the strip including a line of substantially 
equi-spaced perforations, each tag portion having a body and a 
narrowed neck by which it is connected to the body of the next 
tag, the perforations extending through the body and the nar- 
rowed neck of the tags successively. 
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5,300,345 
NONWOVEN FABRIC MADE OF LAMINATED SLIT 
SHEET 

Kintaro Aihara, Chiba, and Tadashi Honda, Tokyo, both of 

Japan, assignors to Nippon Petrochemicals Company, Lim- 

ited, Tokyo, Japan 

Filed Oct. 1, 1991, Ser. No. 769,252 
Claims priority, application Japan, Oct. 4, 1990, 2-265081 
Int. Cl.5 B26D 3/08; B32B 3/10; B65H 18/00 

USS. Cl. 428—137 4 Claims 

1. A laminated nonwoven fabric comprising a first web 
having a longitudinal direction and a network structure having 
generally laterally extending and longitudinally spaced ribbons 
and nodes interconnecting longitudinally adjacent ribbons, and 
a second web laminated to the first web, said first web being 
comprised of a first slit sheet that is stretched in a direction 
transverse to the longitudinal direction, said first slit sheet 
including longitudinally arranged first and third rows of slits 
separated by a second row of slits, the slits in each row being 
separated by material portions of the sheet that correspond to 
said nodes when the first slit sheet is transversely stretched, the 
slits in the first and third rows of slits being laterally offset with 
respect to one another so that the material portions between 
slits in the first and third rows are positioned along lines that 
extend oblique to the longitudinal direction, the nodes of said 
first web being uniformly distributed in the first web, the nodes 
in the first web which correspond to the material portions in 
the first and third rows of the first slit sheet being arranged 
along lines that extend oblique to the longitudinal direction. 


5,300,346 
ELONGATE PLASTIC ARTICLES 

Tatsuya Tamura, and Tetsuo Hotta, both of Yokohama, Japan, 

assignors to Hashimoto Forming Industry Co., Ltd., Japan 
Division of Ser. No. 729,344, Jul. 12, 1991, Pat. No. 5,203,946, 
which is a division of Ser. No. 411,887, Sep. 25, 1989, Pat. No. 

5,061,335. This application Oct. 16, 1992, Ser. No. 963,412 

Int. Cl.5 B32B 3/00; E06B 7/16 


US. Cl. 428—156 8 Claims 


1. A windshield molding member (4) for automobiles or the 
like, comprising: 

an elongate main body (5a) for covering a gap (9) between 
an automobile body panel (8, 8a) and upper and side edges 
of a windshield plate (2), said main body (5a) comprising 
a synthetic resin material extruded into a cross-section 
which is substantially constant in a longitudinal direction 
of the main body (5a), said main body (5a) having an outer 
surface and a rear side; and 

means (5d, 5e, 5f) provided on the rear side of the main body 
(5a) for engaging with at least one of the windshield plate 
(2) and the automobile body panel (8, 8a) to thereby retain 
the molding member (4) in place; 

said main body (5a) having an upper segment (5) to extend 
along the upper edge of the windshield plate (2), a side 
segment (6) to extend along the side edge of the wind- 
shield plate (2), and a corner segment (7) integrally and 
continuously connecting said upper and side segments (5, 
6) with each other; 

said outer surface of the main body (5a) being integrally 
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provided with a ridge (12) along said side segment (6), said 
ridge (12) projecting in a direction intersecting the outer 
surface of the main body (5a) so that said molding member 
(4) has a first cross-section along said upper segment (5) 
and a second cross-section along said side segment (6), 
said second cross-section being different from said first 
cross-section; said ridge (12) forming a weir (13) along 
said side segment (6) of the main body (5a) when the 
molding member (4) is mounted in place, such that water 
on the windshield plate (2) is collected by, and guided to 
flow along the weir (13) while being prevented from 
flowing across the molding member (4); 

said ridge (12) comprising a synthetic resin material ex- 
truded synchronously with the synthetic resin material 
forming the main body (5a) and integrally welded thereto. 


5,300,347 

EMBOSSED FACIAL TISSUE 
Kimberly K. Underhill, and Mark A. Burazin, both of Appleton, 
Wis., assignors to Kimberly-Clark Corporation, Neenah, Wis. 
Continuation-in-part of Ser. No. 662,888, Mar. 1, 1991, and a 

continuation-in-part of Ser. No. 771,966, Oct. 2, 1991, 
abandoned, and a continuation-in-part of Ser. No. 773,397, Oct. 
2, 1991, Pat. No. D. 331,665. This application Feb. 26, 1992, Ser. 
No. 841,952 
Int. Cl.5 B31F 1/07; D21H 27/02 


US. Cl. 428—171 23 Claims 


Bulerign/ sug’ 
wceseoxelezes 
LT CAYh 


1. An embossed facial tissue having an average of from about 
1 to about 40 distinct individual unembossed areas per square 
inch of embossed surface of the tissue, said unembossed areas 
being provided by an embossing roll having a seamless simu- 
lated Penrose embossing pattern. 


5,300,348 
FRAME-SUPPORTED PELLICLE FOR 
PHOTOLITHOGRAPHY, COMPRISING A 
FLUOROCARBON CONTAINING 
ORGANOPOLYSILOXANE BASED ADHESIVE 
Yoshihiro Kubota; Meguru Kashida; Yoshihiko Nagata; Hitoshi 
Noguchi; Yuichi Hamada; Shinichi Sato, and Hiroshi 
Inomata, all of Gunma, Japan, assignors to Shin-Etsu Chemi- 
cal Co., Ltd., Tokyo, Japan 
Filed Oct. 8, 1992, Ser. No. 959,032 
Claims priority, application Japan, Oct. 15, 1991, 3-295124 
Int. Cl.5 B32B 9/60 
US. Cl. 428—194 3 Claims 
1. In a frame-supported pellicle used for protection of a 
photolithographic photomask in the manufacture of electronic 
devices consisting of a frame member and a transparent mem- 
brane of a polymeric material flatly supported by the frame 
member by adhesively bonding the frame member and the 
polymeric membrane using an adhesive, the improvement 
which comprises: 
adhesively bonding the frame member and the polymeric 
membrane by use of an adhesive which is a fluorocarbon 
group-containing organopolysiloxane-based composition 
and which is a uniform blend which comprises: 
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(A) a fluorocarbon group-containing organosiloxane poly- 
mer represented by the general formula 


XO-+SiR'Me—CH7CH2—Rf!—CH2CH2— SiR !Me—O}; 
+ SiR?Me—CH2CH2—(CF2)g—CH2CH2— SiR?Me— OF 
+SiR3Me—O}-X, 


in which Me is a methyl group, R!, R2 and R3 are each an 
unsubstituted or substituted monovalent hydrocarbon group 
free from aliphatic unsaturation, Rf! is a divalent group having 
1 to 30 carbon atoms selected from the class consisting of 
perfluoroalkylene groups and perfluoropolyether groups, X is 
a triorganosilyl group of which at least one of the three organic 
groups is an aliphatically unsaturated hydrocarbon group, the 
subscript a is a positive integer in the range from 1 to 300, the 
subscript b is zero or a positive integer not exceeding 300, the 
subscript c is zero or a positive integer not exceeding 5000 and 
the subscript d is a positive integer in the range from 2 to 8; 
(B) either one or a combination of 
(B1) an organohydrogenpolysiloxane having at least two 
hydrogen atoms directly bonded to the silicon atoms in a 
molecule, of which the organic groups are each an alkyl 
group or a halogen-substituted alkyl group, the amount 
thereof being sufficient to provide from 0.5 to 5 moles of 
the silicon-bonded hydrogen atoms per mole of the ali- 
phatically unsaturated groups in the component (A) and 
(B2) an organohydrogenpolysiloxane having at least two 
hydrogen atoms directly bonded to the silicon atoms in a 
molecule and containing a fluorine-substituted hydrocar- 
bon group and an epoxy group, the amount thereof being 
sufficient to provide from 0.1 to 3 moles of the silicon- 
bonded hydrogen atoms per mole of the aliphatically 
unsaturated groups in the component (A); and 
(C) a catalytic amount of a compound of a noble metal 
belonging to the VIIIth Group of the Periodic Table. 


5,300,349 
FORMED BODIES CONSISTING OF GLASS AND 
PROVIDED WITH ELECTRIC CIRCUITS AND METHOD 
OF THEIR PRODUCTION 

Guy Roche, Isle, and Brigitte Delmon, Eyjeaux, both of France, 

assignors to Degussa Aktiengesellschaft, Frankfurt, Fed. Rep. 

of Germany 

Filed Dec. 8, 1992, Ser. No. 987,727 
Claims priority, application France, Dec. 9, 1991, 91 15219 
Int. Cl.5 B32B 9/00 


US. Cl. 428—195 12 Claims 


| 


1. A formed body provided with electrically conductive 
circuits on glass consisting essentially of a formed body of glass 
which is optionally enamelled or glazed, a layer formed essen- 
tially of inorganic pigment which is located on the surface of 
said formed body of glass, and a layer of conductive material 
which is connected via adhesive bridges of a vitrifying material 
to said formed body of glass to thereby form an electrically 
conductive layer on said formed body of glass which has 
colored appearance when viewed through the glass; wherein 
said inorganic pigment layer contains more than 60% by 
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weight of inorganic pigment and less than 40% by weight of 
said vitrifying material. 


5,300,350 
BLACK-COLORED, LASER-WRITABLE BLENDS OF 
CARBONATE POLYMER AND POLYESTER 

Brian K. Grosser, and Thomas L,. Miller, both of Midland, 

Mich., assignors to The Dow Chemical Company, Midland, 

Mich. 

Filed Feb. 22, 1993, Ser. No. 21,034 
Int. Cl.5 B32B 3/00 

US. Cl. 428—195 7 Claims 

1. A black colored resin blend comprising (a) a carbonate 
polymer blend which consists essentially of a carbonate poly- 
mer and a polyester resin, and (b) a black colorant formulation 
characterized in that the black colorant formulation comprises 
from about 0.05 to about 0.03 percent by weight based upon 
the total black colored resin blend composition weight of 
carbon black and from about 0.05 to about 0.5 percent by 
weight based upon the total black colored resin blend composi- 
tion weight of a fatty acid metal salt effective to permit laser 
inscription of articles molded from such resin blend wherein 
the fatty acid is a Cg to C39 fatty acid, and the metal of the fatty 
acid metal salt is a group IA, IIA, or IIB metal. 


5,300,351 
HEAT-SENSITIVE HOT-MELT IMAGE TRANSFER 
SHEET 
Toshinori Takahashi, Kawasaki; Itsuo Takanashi, Kamakura; 
Hideshi Tanaka, Yokohama; Hiroki Kitamura, Tokyo; Toru 
Nibe, Yokosuka; Tadao Shinya; Yutaka Mizoguchi, both of 
Yokohama; Katsuhiko Terada, Yokosuka, all of Japan; To- 
shinori Takahashi, Kawasaki, and Itsuo Takanashi, Kama- 
kura, all of Japan, assignors to Victor Company of Japan, 
Ltd., Yokohama, Japan 
Continuation of Ser. No. 700,879, May 10, 1991, abandoned, 
which is a continuation of Ser. No. 409,184, Sep. 19, 1989, 
abandoned. This application Aug. 21, 1992, Ser. No. 931,457 
Claims priority, application Japan, Sep. 20, 1988, 63-235406 
Int. Cl.5 B32B 9/00 


US. Cl. 428—207 4 Claims 


1. A heat-sensitive hot-melt image transfer sheet having 
hot-melt ink thereon, for transferring a colored image to a 
recording sheet with an array of heating elements of a thermal 
head in a thermal printer, comprising: 

a base; and 

a plurality of matrices of hot-melt ink dots of different ink 

colors coated on a surface of said base, said plurality of 
matrices being composed of a plurality of arrays of hot- 
melt ink dots with a constant center-to-center pitch be- 
tween adjacent dots which is smaller than the pitch of the 
heating elements of the thermal head, said hot-melt ink 
dots being selectively meltable with heat applied by said 
array of heating element through said base for transferring 
a color image to the recording sheet held against said 
matrix of hot-melt ink dots, said hot-melt ink dots having 
a total area ranging from 50% to 90% of the total area of 
the surface of said base, each dot array of said plurality of 
arrays of hot-melt ink dots being inclined at respective 
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different angles to the direction of the array of the heating 
elements of the thermal printer. 


5,300,352 
LAMINATE 

Shiro Honma, Waki, Japan, assignor to Mitsui Petrochemical 

Industries, Ltd., Tokyo, Japan 

Filed Jun. 11, 1992, Ser. No. 897,091 
Claims priority, application Japan, Jun. 14, 1991, 3-143299 
Int. Cl.5 B32B 15/08, 27/36 

US. Cl, 428—212 


BIT SATIS. - 


1. A laminate comprising a substrate having a surface and a 
resin surface layer having a glossiness of not less than 60% 
when measured at an incidence angle of 60° which is laminated 
on said surface of the substrate, wherein 

the substrate consists of a cycloolefin resin composition (B) 

containing at least one cycloolefin copolymer (A) selected 
from the group consisting of 
a random copolymer (a-1) of ethylene and a cycloolefin 
represented by the following formula (I), 

a ring opening polymer (a-2) of a cycloolefin represented by 
the following formula (1), 

a ring opening copolymer (a-3) of cycloolefins represented 
by the following formula (1), 

a hydrogenation product (a-4) of the ring opening polymer 
(a-2) or the ring opening copolymer (a-3), 

an unsaturated carboxylic acid graft-modified product (a-5) 

of the above (a-1), (a-2), (a-3) or (a-4), and 

a crosslinked produce (a-6) of the above (a-5), and a crystal- 

line polyolefin having a crystallinity of more than 50% 


@® 
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wherein n is 0 or 1; m is 0 or a positive integer; q is 0 or 1; 
R! to R!8, R¢ and R® independently represent a hydrogen 
atom, a halogen atom or a hydrocarbon group; R!5 to R!8 
may be bonded together to form a monocyclic group or a 
polycyclic group which may have double bond(s); and 
R!5 and R!6, or R!7 and R!8 may form an alkylidene 
group; and 

the resin surface layer is formed from at least one resin 
selected from the group consisting of a polystyrene, an 
acrylonitrile/butadiene/sytrene copolymer, a polycarbon- 
ate, a polyalkylene terephthalate, a polyvinyl chloride, the 
cyclooilefin polymer (A), a polyamide, and a cycloolefin 
resin composition (C) containing the cycloolefin polymer 
(A) and an a-olefin elastomeric copolymer having a crys- 
tallinity of not more than 25%. 


5,300,353 
SHRINKABLE, STRETCHABLE MULTI-LAYERED FILM 
Isao Yoshimura, Fujisawa, and Shin Kahata, Tsu, both of Japan, 
assignors to Asahi Kasei Kogyo Kabushiki Kaisha, Osaka, 
Japan 
PCT No. PCT/JP91/01551, § 371 Date Jul. 13, 1992, § 102(e) 
Date Jul. 13, 1992, PCT Pub. No. WO92/08611, PCT Pub. 
Date May 29, 1992 
PCT Filed Nov. 13, 1991, Ser. No. 863,307 
Claims priority, application Japan, Nov. 14, 1990, 2-306301 
Int. Cl.5 B32B 7/02 
US. Cl, 428—213 15 Claims 
1. A high-strength multi-layered film excellent in heat resis- 
tance, shrinkability and stretchability which comprises at least 
five layers comprising a surface layer (S layer) mainly com- 
posed of at least one polymer selected from (A), (B), crystalline 
1,2-polybutadiene and soft ethylenic polymer ionomer resin 
and as inner layers at least one base layer (SBC layer) contain- 
ing mainly a mixed composition selected from (A)+(B)+(C), 
(A)+(B) and (B)+(C), at least one core layer (H layer) con- 
taining mainly a polymer selected from (C), and at least one 
auxiliary layer (R layer) containing mainly an ethylene-a-ole- 
fin copolymer soft elastomer selected from component (B) and 
having a melt index of 0.1 to 10, a density of 0.905 to 0.870 
g/cm? and an ethylene content of 95 to 85 mol % or an ethy- 
lene-a-olefin copolymer selected from component (A) and 
having a melt index of 0.1 to 10, a density of 0.905 to 0.935 
g/cm, 
an ethylene content of 99 to 90 mol % and whose a-olefin 
has 4 to 12 carbon atoms, with a proviso that when R layer 
is adjacent to the S layer, the R layer comprises a resin 
different from that of the S layer, and said (A) being an 
ethylene-a-olefin copolymer selected from component 
(A) and having a density of 0.905 to 0.935 g/cmand the 
Vicat softening point of this resin is 1.05 times or more the 
Vicat softening point of a resin of the surface layer (S 
layer), and said (C) being selected from a crystalline poly- 
propylene, a crystalline polybutene-1, a crystalline poly-4- 
methylpentene-land a mixture thereof. 


5,300,354 
MULTI-LAYER CONSTRUCTION FILM 

Shigeyuki Harita; Susumu Fukutome, and Satoshi Hirofuji, all 

of Kurashiki, Japan, assignors to Kuraray Co., Ltd., Kura- 

shiki, Japan 

Filed Mar. 20, 1992, Ser. No. 854,894 
Claims priority, application Japan, Mar. 20, 1991, 3-82000 
Int. Cl.5 B32B 17/10, 15/08, 27/30; B6SD 65/40 

US, Cl. 428—215 7 Claims 

1. A multi-layer construction film comprising at least one 
layer (A) of ethylene-vinyl alcohol copolymer and having an 
ethylene content of 20-60 mol %, and a melt index of nEg/10 
min., at least one adhesive resin layer (B) of ethylene polymer 
and having a melt index of nAg/10 min. and density of not 
more than 0.90 g/cm3, and a plastic film (C) wherein the layer 
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(B) is laminated adjacent to the plastic film (C), which satisfies 
the following formulas: 


0.5 pymSaS20 pm () 


0.5 pmb’ S20 pm (2) 


1 pmSa+bS30 pm (3) 


0.08SnE/nAS8 (4) 
wherein a is the thickness of the entire layer (A), b is the 
thickness of the entire layer (B), and b’ is the thickness of one 
layer of layer (B). 


5,300,355 
VIBRATION DAMPING MATERIAL 
Naoto Mifune, Tokyo; Yasutaka Nagai, Kanagawa; Masaaki 
Ashizawa, Kanagawa; Kazuo Nishimoto, Kanagawa; Takahiro 
Niwa, Kanagawa; Shuji Ito, Saitama, and Masanori Hansaka, 
Tokyo, all of Japan, assignors to Nichias Corporation and 
Railway Technical Research Institute, both of Tokyo, Japan 
Filed May 20, 1992, Ser. No. 886,424 
Claims priority, application Japan, May 31, 1991, 3-155101; 
Mar. 13, 1992, 4-089898 
Int. Cl.5 B32B 15/18 


USS. Cl. 428—215 5 Claims 


1. In a magnetic composite damping material made by bond- 
ing an adhesive elastic sheet to a constraining plate by using an 
adhesive, the improvement comprising said elastic sheet is a 
magnetic composite material having one side multiple pole 
magnetization and a pitch between S and N poles of from | to 
20 mm, said composite material comprising 100 parts by 
weight of an elastomer, 30 to 90 parts by weight of an adhesive 
resin, 5 to 100 parts by weight of a plasticizer and 50 to 95 wt. 
% of magnetic powder, said wt. % of magnetic powder being 
based on the total weight of the sheet, the elastic modulus of 
said adhesive after hardening being equal to or greater than the 
elastic modulus of the adhesive elastic sheet. 


5,300,356 
TAPE COATING 
William Dempster, Nashua, N.H.; Jordan D. Kellner, Wayland, 
Mass.; Jerry M. Serra, Chelmsford, Mass., and Leonard D. 
DeCoste, Stoneham, Mass., assignors to The Kendall Com- 
pany, Mansfield, Mass. 

Continuation-in-part of Ser. No. 699,052, May 13, 1991, 
abandoned, and a continuation-in-part of Ser. No. 546,471, Jun. 
28, 1990, abandoned, which is a continuation-in-part of Ser. No. 
403,416, Sep. 6, 1989, abandoned. This application Jul. 30, 1992, 

Ser. No. 921,670 
Int. C1.5 CO9J 7/02 

USS. Cl. 428—220 9 Claims 
1. A three-component tape wrap system adapted for protect- 
ing metal pipes intended for inground implantation where they 
are subjected to cathodic protection comprising: (1) a primer 
coating for adhering the tape wrap to the outer surface of the 
pipe and which contains a cathodic disbondment inhibitor; (2) 
an inner wrap to be spirally wound over the primer coating 
whereby to provide a marginal overlap; and (3) an outer wrap 
to be spirally wound over the inner wrap whereby also to 

provide a marginal overlap, 
the inner wrap comprising a layer comprising a polyolefinic 
material having inner and outer opposed surfaces, the 
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inner surface carrying an adhesive layer for adhering the mer of an aqueous polymer dispersion obtained by incorporat- 
inner wrap to the primer coating, the outer surface carry- ing into an aqueous starting dispersion containing 


ing a layer comprising a heat-fusible material, and 

the outer wrap having a layer comprising an impact-resistant 
polyolefinic material having opposed inner and outer 
surfaces, and a layer comprising a heat-fusible material 
carried on each of the inner and outer surfaces of the outer 
wrap. 


5,300,357 
DURABLY HYDROPHILIC, THERMOPLASTIC FIBER 
AND FABRIC MADE FROM SAID FIBER 
Robert A. Gardiner, Maplewood, Minn., assignor to Minnesota 
Mining and Manufacturing Company, St. Paul, Minn. 
Division of Ser. No. 694,541, May 2, 1991, Pat. No. 5,244,951. 
This application Jul. 15, 1993, Ser. No. 92,210 
Int. Cl.5 DO3D 3/00 


US. Cl. 428—224 16 Claims 


1. A fabric comprising durably hydrophilic, thermoplastic 
fiber comprising thermoplastic polymer and fluoroaliphatic 
group-containing non-ionic compound dispersed within said 
fiber and present at the surface of the fiber. 


5,300,358 
DEGRADABLE ABSORBANT STRUCTURES 
Glenn R. Evers, Wilmington, Del., assignor to E. I. Du Pont de 
Nemours and Co., Wilmington, Del. 
Filed Nov. 24, 1992, Ser. No. 956,325 
Int. Cl.5 A61F 13/46, 13/52; B32B 5/26, 33/00 
US. Cl. 428—286 23 Claims 


1. A structure absorbent to aqueous fluids comprising a 
non-rigid core and a backsheet, said core comprising an absor- 
bent, degradable fibrous material; and said backsheet compris- 
ing sheet material that is cold-water soluble, which backsheet 
has a external discontinuous repellent surface; said surface 
comprising a hydrophobic material that; 

(i) is substantially discontinuous on the surface of the back- 
sheet, said material covering at least about 80% of the 
total backsheet surface area that will be contacted by said 
fluids; and 

(ii) has a critical surface tension less than about 54 dynes/cm 
and sufficiently lower than the surface tension of said 
fluids to give an advancing contact angle between the 
surface layer and said fluid of at least 70°, thereby prevent- 
ing said fluid from physically contacting the backsheet. 


5,300,359 
NON WOVEN MATERIAL CONTAINING AQUEOUS 
POLYMER DISPERSIONS 

Franz Matejcek, Lambsheim; Maximilian Angel, Mutterstadt, 
and Rudolf Schuhmacher, Boehl-Iggelheim, all of Fed. Rep. of 
Germany, assignors to BASF Aktiengesellschaft, Ludwigsha- 
fen, Fed. Rep. of Germany 

Division of Ser. No. 928,768, Aug. 17, 1992, Pat. No. 5,270,376, 
which is a continuation of Ser. No. 655,826, Feb. 15, 1991, 
abandoned. This application Jul. 30, 1993, Ser. No. 99,544 
Claims priority, application Fed. Rep. of Germany, Feb. 16, 

1990, 4004915 

Int. Cl.5 B32B 27/00; DO4H 1/64 

US. Cl. 428—290 4 Claims 

1. A nonwoven material which contains, as binder, a poly- 


A) from 25 to 50% by weight, based on the starting disper- 
sion, of a polymer A as the disperse phase, built up from 

a) form 3 to 55% by weight of one or more a, B-monoe- 
thylenically unsaturated mono- or dicarboxylic acids con- 
taining from 3 to 5 carbon atoms, of an anhydride of these 
acids or of a mixture of these monomers (monomers a), 
and 

b) from 45 to 97% by weight of one or more other copoly- 
merizable monomers (monomer b), 

in polymerized form and having, in disperse form, a mean 
particle size of from 20 to 400 nm, 

B) an effective amount of an emulsifier, and 

C) water as the remainder, 

at a temperature below the boiling point of pure water and 
above the glass transition point of the polymer A, from 5 
to 60 mol-%, based on the number of moles of acid func- 
tions of the polymer A copolymerized in the form of the 
monomers a, of one or more of the divalent metals magne- 
sium, calcium and zinc in the form of an oxide, hydroxide, 
carbonate or bicarbonate or in the form of a mixture of 
these basic salts. 


5,300,360 

THERMOPLASTIC COMPOSITE ADHESIVE FILM 
Michael J. Kocsis, Newark, and Richard H. Brandon, Pickering- 

ton, both of Ohio, assignors to The Dow Chemical Company, 

Midland, Mich. 

Filed Jan. 7, 1992, Ser. No. 817,567 
Int. Cl.5 B32B 3/26, 27/08 

US. Cl. 428—304.4 


1. A multi-layer, multicomponent thermoplastic composite 

adhesive film consisting essentially of: 

(a) at least one first layer of a blend of at least two different 
acrylic acid resins, wherein one of the resins has a melt 
index of from about 10 g/10 minutes to about 30 g/10 
minutes and is present in the blend in an amount of from 
about 40 weight percent to about 90 weight percent and 
one of the resins has a melt index of from less than about 
5 g/10 minutes and is present in the blend in an amount of 
from about 40 weight percent to about 90 weight percent; 
and 

(b) at least one second layer of a blend of at least two differ- 
ent polyethylene resins selected from the group consisting 
essentially of ultra linear low density polyethylene, linear 
low density polyethylene, and low density polyethylene, 
said second layer adjacent and contiguous to the first 
layer. 
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5,300,361 
PROCESS FOR THE PRODUCTION OF A 
POLYPROPYLENE COMPOSITE 

Hans Vowinkel, Flérsheim am Main; Franz Giibitz, Kelkheim/- 

Taunus, and Rolf Orth, Flérsheim am Main, all of Fed. Rep. 

of Germany, assignors to Hoechst Aktiengesellschaft, Frank- 

furt am Main, Fed. Rep. of Germany 
PCT No. PCT/EP91/00884, § 371 Date Nov. 12, 1992, § 102(e) 

Date Nov. 12, 1992, PCT Pub. No. WO91/17882, PCT Pub. 

Date Nov. 28, 1991 

PCT Filed May 13, 1991, Ser. No. 938,042 

Claims priority, application Fed. Rep. of Germany, May 16, 

1990, 4015739 
Int. Cl.5 B32B 31/26 

US. Cl. 428—304.4 2 Claims 

1. A process for the production of a composite comprising a 
solid base layer produced by injection molding form a propy- 
lene polymer and a foam layer made form a propylene poly- 
mer, by bonding the two layers, which comprises softening 
exclusively the surface of the base layer facing the foam layer, 
said surface having relief structures thereon, by warming down 
to a melt layer depth of from 2 to 3 mm and then joining the 
base layer and the foam layer under a pressure of from 0.1 to 
0.4 N/mm2. 


5,300,362 
POLYARYLENE SULFIDE COATED WIRE 
Andrew Auerbach, Essex; Joseph Tajar, Somerset, and Marvin 
Wilson, Morris, all of N.J., assignors to Hoechst Celanese 
Corporation, Somerville, N.J. 
Continuation of Ser. No. 615,860, Nov. 20, 1990, abandoned. 
This application Oct. 13, 1992, Ser. No. 960,302 
Int. Cl.5 D02G 3/00 
US. Cl. 428—-375 19 Claims 
1. A wire coated with a substantially concentric polyarylene 
sulfide resin coating, said coating comprising a blend of pol- 
yarylene sulfide and at least 5 wt. % based on the weight of the 
blend of a hydrogenated, conjugated diene/vinyl aromatic 
block copolymer having a total molecular weight of at least 
about 40,000, said coating having an elongation of at least 40%. 


5,300,363 
AQUEOUS COATING COMPOSITION 
Alger E. Laura, New Boston; Ronald J. Easton, Clio; Kurt C. 

Frisch, Grosse Ile, and Han X. Xiao, Farmington Hills, all of 

Mich., assignors to A-LIne Products Corporation, Detroit, 

Mich. 

Continuation of Ser. No. 599,664, Oct. 18, 1990, Pat. No. 
5,227,198, which is a continuation-in-part of Ser. No. 340,845, 
Apr. 20, 1989, abandoned. This application Feb. 22, 1993, Ser. 

No. 20,654 
The portion of the term of this patent subsequent to Jul. 13, 
2010, has been disclaimed. 
Int. Cl.5 B32B 27/38 


US. Cl. 428—413 20 Claims 


1. A multi-layer article, comprising: 

(a) a first layer including a thermoplastic polyolefin material; 

(b) a second layer including a material selected from the 
group consisting of a thermoplastic polyolefin, an acrylic, 
a styrene-butadiene rubber, a polyurethane, an epoxy, a 
nitrile butadiene rubber, a natural rubber, a polyvinyl 
butyryl and mixtures thereof; and 

(c) an intermediate layer disposed at least partially between 
said first layer and said second layer, said intermediate 


APRIL 5, 1994 


layer being a prepared from an aqueous coating composi- 

tion, comprising: 

(i) up to about 40 percent of a polyol having a molecular 
weight of at least about 62 to about 500; 

(ii) about 0.5 percent to about 40 percent of a resin se- 
lected from halogenated polyolefinic resin materials, 
halogenated vinyl resins, epihydrin resins, halogenated 
epoxy resins, and mixtures thereof, said resin having a 
molecular weight of about 10,000 to about 30,000, or a 
softening point of about 150° to about 350° F.; 

(iii) about 0.05 to about 15 percent of a surfactant; 

(iv) an amine selected from primary, secondary and ter- 
tiary aliphatic amines having an amine functionality of 1 
to 3, and mixtures thereof; and 

(v) about 30 to about 95% water, wherein the total non- 
volatiles content in said composition is less than about 
5% by weight, and wherein said composition is substan- 
tially free of aromatic organic solvents. 


5,300,364 
METAL-CLAD LAMINATES AND METHOD FOR 
PRODUCING SAME 

Hiroaki Hase; Kazutsune Kikuta; Atsushi Takahashi, all of 

Chiba, and Shiro Konotsune, Kanagawa, all of Japan, assign- 

ors to Chisso Corporation, Osaka, Japan 
PCT No. PCT/JP91/01176, § 371 Date Apr. 29, 1992, § 102(e) 

Date Apr. 29, 1992, PCT Pub. No. WO92/04811, PCT Pub. 

Date Mar. 19, 1992 

PCT Filed Sep. 3, 1991, Ser. No. 849,416 

Claims priority, application Japan, Sep. 4, 1990, 2-232575; 

Aug. 29, 1991, 3-242489 
Int. Cl.5 B32B 15/08; HO5K 1/03, 3/30, 3/38 

USS. Cl. 428—458 16 Claims 

1. A flexible metal-clad laminate obtained by direcily apply- 
ing a polyimide precursor to a metallic conductive foil, and 
then drying, heating and curing the precursor to form a poly- 
imide film in direct contact with and adhered to the metallic 
conductive foil, said flexible metal-clad laminate being charac- 
terized in that the polyimide film is composed of two or more 
polyimide layers, the each being at least 0.1 ym thick, linear 
thermal expansion coefficient of at least one of the second and 
later polyimide layers being larger than that of the first layer 
brought into contact with the metallic conductive foil with the 
linear thermal expansion coefficient of the second layer being 
about 1.05 to about 5 times greater than that of the first layer, 
and the requirements of the following formulae are met: 


3.0<Qn—1Xtn<50, 


tn—1>t, and 


Rz 


0.01 < Cth 


< 0.10 


wherein t, is the thickness (um) of the outermost layer (the nth 
layer) of the polyimide layers, t,— 1 is the thickness (um) of the 
film comprising the first layer to the (n—1)th layer of the 
polyimide layers, Q,,— 1 is double the value (cm) of the radius of 
curvature of the curl of the film comprising the first layer to 
the (n— 1)th layer of the polyimide layers and Rz is the average 
surface roughness (um) of the metallic conductive foil. 
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5,300,365 
OLEFIN POLYMER FILMS 
Kumar Ogale, Hockessin, Del., assignor to Himont Incorpo- 
rated, Wilmington, Del. 

Division of Ser. No. 749,055, Aug. 27, 1991, Pat. No. 5,212,246, 
which is a continuation-in-part of Ser. No. 589,857, Sep. 28, 
1990, abandoned. This application Feb. 16, 1993, Ser. No. 17,896 
int. Cl.5 B32B 15/08, 27/32 
US. Cl. 428—461 6 Claims 


1. A film or sheet article comprising a base film or sheet of 
a crystalline homopolymer of a C2.;9 alpha-olefin monomer or 
of a copolymer selected from the group consisting of (i) propy- 
lene with ethylene, (ii) propylene with ethylene and a C4-10 
alpha-olefin monomer, and (iii) propylene with a C419 alpha- 
olefin monomer, provided that, when the comonomer is ethyl- 
ene, the maximum polymerized ethylene content is about 10%, 
when the comonomer is a C4_19 olefin, the maximum polymer- 
ized content thereof is about 20%, and when both ethyelen and 
a C410 olefin are used the maximum polymerized content is 
about 30%; and applied to at least one surface of the base film 
or sheet, a layer of a film or sheet material comprising an olefin 
polymer composition which is prepared by polymerization in 
at least two stages, has a flexural modulus of less than 150 MPa, 
and is comprised of 
(a) from about 10 to 50 parts of a propylene homopolymer 
having an isotactic index greater than 80, or a copolymer 
selected from the group consisting of (i) propylene and 
ethylene, (ii) propylene, ethylene and a CH2—CHR al- 
pha-olefin, where R is a C2.g straight or branched alkyl, 
and (iii) propylene and an alpha-olefin as defined in (a) (ii), 
said copolymer containing over 80% propylene and hav- 
ing an isotactic index greater than 80; 
(b) from about 5 to 20 parts of a semi-crystalline, essentially 
linear copolymer fraction having a crystallinity of about 
20 to 60% wherein the copolymer is selected from the 
group consisting of (i) ethylene and propylene containing 
over 55% ethylene, (ii) ethylene, propylene, and an alpha- 
olefin as defined in (a) (ii) containing from 1 to 10% of the 
alpha-olefin and over 55% of both ethylene and alpha-ole- 
fin, and (iii) ethylene and an alpha-olefin as defined in (a) 
(ii) containing over 55% of said alpha-olefin, which co- 
polymer is insoluble in xylene at room or ambient temper- 
ature; and 
(c) from about 40 to 80 parts of a copolymer fraction 
wherein the copolymer is selected from the group consist- 
ing of (i) ethylene and propylene containing from 20% to 
less than 40% ethylene, (ii) ethylene, propylene, and an 
alpha-olefin as defined in (a) (ii) wherein the alpha-olefin is 
present in an amount of 1 to 10% and the amount of 
ethylene and alpha-olefin present is from 20% to less than 
40%, and (iii) ethylene and an alpha-olefin as defined in (a) 
(ii) containing from 20% to less than 40% of said alpha- 
olefin, and optionally with 0.5 to 10% of a diene, said 
copolymer fraction being soluble in xylene at ambient 
temperature, and having an intrinsic viscosity of from 1.5 
to 4.0 dl/g; 
with the total of the (b) and (c) fractions, based on the total 
olefin polymer composition, being from about 50% to 90%, 
and the weight ratio of (b)/(c) being less than 0.4. 
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5,300,366 
FLUORORESIN COMPOSITION FOR A SLIDING 
MEMBER AND A SLIDING MEMBER 

Takashi Nakamaru, Sagamihara; Tadashi Watai, Ayase; 

Masayuki Rokugawa, Hiratsuka; Kouichi Tsunoda, Yamoto; 

Tadayoshi Umeki, Kurita; Takayuki Miyaji, and Kenji 

Yamada, both of Fujisawa, all of Japan, assignors to Oiles 

Corporation, Tokyo, Japan 

Filed Apr. 29, 1991, Ser. No. 693,243 

Claims priority, application Japan, May 9, 1990, 2-119591; 

Jan. 18, 1991, 3-16773 
Int. Cl.5 B22F 7/02 


US. Cl. 428—549 19 Claims 


Wear depth (um) 


9 5 10 5 


Amount of calcium hydrogenphosphate ( */ by weight) 


1. A fluororesin composition for a sliding member consisting 
essentially of a fluororesin, from 1 to 40% by weight of at least 
one of filler selected from the group consisting of glass fiber, 
glass powder, carbon fiber and carbon powder, and 0.1 to 15% 
by weight of a phosphate selected from the group consisting of 
Li3P04, LizgHPO4, LigP207, Ca3(PO4)2, Ca20207, CaH- 
PO«4(.2H20) and hydroxyapatite. 


5,300,367 
METALLIC STRUCTURAL PANEL AND METHOD OF 
FABRICATION 

Edward D. Bodart, Eureka, and Gerald T. Morgenthaler, Floris- 

sant, both of Mo., assignors to McDonnell Douglas Corpora- 

tion, St. Louis, Mo. 

Filed Aug. 12, 1991, Ser. No. 743,706 
Int. Cl.5 B32B 3/20; B23K 101/02, 101/04 


USS. Cl. 428—586 16 Claims 


7. An assembly for fabricating a metallic structural panel, 

comprising: 

a) a housing defining an internal cavity; 

b) a plurality of internal tubes having superplastic properties 
disposed within said housing, wherein said tubes are com- 
prised of a material selected from the group consisting of 
titanium alloy and aluminum alloy; 

c) a means for segregating said internal cavity into a pressur- 
ized section and an evacuation section, wherein said segre- 
gating means is a first end plate and a second end plate, 
said first and second end plates having a plurality of open- 
ings therein, wherein said first end plate is affixed to a first 
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end of said plurality of internal tubes such that said open- 
ings of said first end plate and said plurality of internal 
tubes are substantially aligned and said second end plate is 
affixed to a second end of said plurality of internal tubes, 
and wherein said second end plate is affixed to a second 
end of said plurality of internal tubes such that said open- 
ings of said second end plate and said plurality of internal 
tubes are substantially aligned; 

d) a means for establishing a pressure differential between 
said pressurized section and said evacuation section; and 

e) a piurality of cooling tubes comprised of beryllium and 
disposed within said internal cavity. 


5,300,368 
HIGHLY WEAR-RESISTANT OVERLAY WITH 
IMPROVED SLIP AND A METHOD OF ITS 
PRODUCTION 
Michael Kiibert, Klein-Winternheim, and Klaus Miiller, Wies- 
baden-Naurod, both of Fed. Rep. of Germany, assignors to 
Glyco-Metall-Werke Glyco B.V. & Co. KG, Wiesbaden, Fed. 
Rep. of Germany 
PCT No. PCT/DE91/00079, § 371 Date Sep. 25, 1991, § 102(e) 
Date Sep. 25, 1991, PCT Pub. No. WO91/11545, PCT Pub. 
Date Aug. 8, 1991 
PCT Filed Jan. 26, 1991, Ser. No. 768,088 
Claims priority, application Fed. Rep. of Germany, Feb. 3, 
1990, 4003225 
Int. C15 F16C 33/12, 33/14; C22F 1/00; B32B 15/01 
US. Cl. 428—610 18 Claims 


1. An overlay for a plain bearing, the overlay comprising a 
layer of a binary or ternary alloy of at least two different 
elements one of which is selected from the group which con- 
sists of copper, lead, tin, antimony, indium and thallium and an 
other of which is a soft metal selected from the group which 
consists of tin, antimony, and mixtures thereof, the base layer 
having a surface against which a member can slide and having 
a concentration of the soft metal at said surface corresponding 
to a pure state of the soft metal, said soft metal being present 
throughout the layer and having a concentration in said layer 
decreasing in a diffusion gradient from said surface in a direc- 
tion perpendicular to said surface. 


5,300,369 
ELECTRIC ENERGY CELL WITH INTERNAL FAILURE 
COMPENSATION 
Fred J. Dietrich, Palo Alto, and John C. Hall, Saratoga, both of 
Calif., assignors to Space Systems/Loral, Palo Alto, Calif. 
Filed Jul. 22, 1992, Ser. No. 918,549 
Int. Cl.5 HOIM 10/34 
US. Cl. 429—7 5 Claims 

1. An electric energy cell for use in a satellite comprising 

A. a hollow vessel sealed against ambient atmosphere and 
having an internal pressure substantially greater than 
atmospheric pressure, 

B. electrochemical means contained within said vessel, said 
electrochemical means being capable of generating an 
electric current, 

C. a first cell terminal mounted on said vessel and extending 
through the wall thereof to the outside of said vessel, said 
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first cell terminal being connected to a first terminal of 
said electrochemical means, 

D. a second cell terminal mounted on said vessel and extend- 
ing through the wall thereof to the outside of said vessel, 
said second cell terminal being connected to a second 
terminal of said electrochemical means, and 

E. pressure sensitive switch means mounted within said 
vessel and connected to said first and second cell terminals 
and to one of said terminals for alternately permitting 
current flow between said cell terminals through said 
electrochemical means or between said cell terminals 


N 
N 
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directly through said switch means depending on the 

extent of pressure in said vessel, depending on the extent 

of pressure in said vessel, 
whereby said pressure sensitive switch means is effective to 
cause electric current to flow between said cell terminals 
through said electrochemical means when normal operating 
pressure is maintained in said vessel, and is effective to by pass 
said electrochemical means and cause electric current to flow 
between said cell terminals directly through said switch means 
when the pressure in said vessel drops below said normal 
operating pressure. 


5,300,370 
LAMINATED FLUID FLOW FIELD ASSEMBLY FOR 
ELECTROCHEMICAL FUEL CELLS 
Kirk B. Washington, Richmond; David P. Wilkinson, North 
Vancouver, and Henry H. Voss, West Vancouver, all of Can- 
ada, assignors to Ballard Power Systems Inc., North Vancou- 
ver, Canada 
Continuation-in-part of Ser. No. 975,791, Nov. 13, 1992. This 
application Mar. 1, 1993, Ser. No. 24,660 
Int. Cl.5 HOIM 8/04 
17 Claims 


1. A laminated fluid flow field assembly for an electrochemi- 

cal fuel cell, said assembly comprising: 

a separator layer formed of electrically conductive, substan- 
tially fluid impermeable sheet material, said separator 
layer having two oppositely facing major surfaces; 

a stencil layer formed of electricaliy conductive sheet mate- 
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rial, said stencil layer having two oppositely facing major 
surfaces, said stencil layer having a fluid inlet formed 
therein and having at least one opening formed therein 
extending between the major surfaces thereof, said at least 
one opening in fluid communication with said fluid inlet; 
means for consolidating said separator layer and said stencil 
layer along one of their respective major surfaces, 
whereby said separator layer and said stencil layer cooperate 
to form at least one open-faced channel for conducting 
pressurized fluid introduced at said fluid inlet. 


5,300,371 
MANGANESE DIOXIDE POSITIVE ELECTRODE FOR 
RECHARGEABLE CELLS, AND CELLS CONTAINING 
THE SAME 
Klaus Tomantschger, and Christopher Michalowski, both of 
Mississauga, Canada, assignors to Battery Technologies Inc., 
Richmond Hill, Canada 
Continuation-in-part of Ser. No. 824,208, Jan. 22, 1992, Pat. No. 
5,204,195, which is a division of Ser. No. 497,908, Mar. 23, 1990, 
Pat. No. 5,108,852. This application Apr. 20, 1993, Ser. No. 
49,405 
The portion of the term of this patent subsequent to Apr. 28, 
2009, has been disclaimed. 
Int. Cl.5 HOIM 2/18, 4/62 
49 Claims 


1. A rechargeable electrochemical cell, comprising: 

a container having an inner peripheral surface and a bottom 
surface; 

a cylindrical zinc negative electrode, centrally disposed 
within said container; 

an ion conductive aqueous electrolyte disposed within said 
container; 

an annular manganese dioxide positive electrode disposed 
within said container, said positive electrode having an 
outer peripheral surface, an inner peripheral surface, a 
bottom surface and a top surface; 

a separator disposed within said container between said 
positive electrode and said negative electrode; 

a closure member disposed over the top of said container 
and sealing the components disposed therein within said 
container; and 

terminal means contacting said negative electrode and said 
MnO) positive electrode to provide respective negative 
and positive terminals for said cell; 

wherein the principal active component of said MnO? posi- 
tive electrode is manganese dioxide which is capable of 
being charged and discharged, and wherein the first dis- 
charge capacity of said MnO? electrode, when obtained at 
a low discharge rate, is essentially the theoretical one 
electron discharge capacity of said MnQ2; 

wherein the principal component of said aqueous electrolyte 
is chosen from the group consisting of alkaline metal 
hydroxides, an acid chosen from the group consisting of 
H2S04, H3BO3, H3POx4, and mixtures thereof, and a solu- 
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tion of a salt chosen from the group consisting of ZnCl, 
NH4,Cl, NaCl, KCl, and mixtures thereof; 

wherein said negative electrode is a rechargeable electrode; 

wherein the electrode balance, namely the ratio of the theo- 
retical discharge capacity of said zinc negative electrode 
with respect to the theoretical one electron discharge 
capacity of said MnO} positive electrode, is in the range of 
from about 60% to about 120%; and 

wherein said positive electrode is restricted from signifi- 
cantly changing its dimensions during cycling by interfer- 
ence at least at its outer periphery with said inner periph- 
ery of said container, and further by at least one of inter- 
ference at its bottom with said container, interference at 
its inner periphery with said separator, and interference at 
its top with said closure member. 


5,300,372 
RECHARGEABLE CELL OR CELL PACK CONTACT 
CONFIGURATION 
Adnan Aksoy, Boca Raton, and Mark S. Bresin, Coral Springs, 
both of Fla., assignors to Motorola, Inc., Schaumburg, Ill. 
Filed Oct. 26, 1992, Ser. No. 966,487 
Int. Cl.5 HOIM 2/34 


US. Cl. 429—65 15 Claims 
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1. A rechargeable battery celi having a contact configura- 
tion, comprising: 

a substantially prismatic shaped rechargeable cell having a 
positive terminal and a negative terminal; 

said positive and negative terminals each being flat and each 
substantially covering an end of the cell; and 

masking means applied to at least one of the terminals to 
prevent a portion of the terminal from being able to make 
electrical contact. 


5,300,373 
ELECTROCHEMICAL CELL STACK AND METHOD OF 
MAKING AN ELECTROCHEMICAL CELL STACK 
Dale R. Shackle, Morgan Hill, Calif., assignor to Valence Tech- 
nology, Inc., San Jose, Calif. 
Filed Sep. 11, 1992, Ser. No. 943,722 
Int. Cl.5 HOIM 8/18 
U.S. Cl. 429—152 


1. An electrochemical cell stack, comprising: 
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a continuous laminate web, the continuous laminate web 
having one continuous first polarity electrode layer, one 
continuous electrolyte layer, and a plurality of discrete 
second polarity electrode segments secured on top of the 
electrolyte layer in predetermined locations, the continu- 
ous laminate web being fan-folded at predetermined fold 
positions such that the second polarity electrode segments 
contact the electrolyte layer on top and bottom sides of 
each of the second polarity electrode segments, the fan- 
folded continuous laminate web forming a stack having 
first and second sides; 

second polarity electrode current collector means for col- 
lecting second polarity electrode current; and 

first polarity electrode current collector means for collect- 
ing first polarity electrode current. 


5,300,374 
ION CONDUCTING POLYMERS 
Anoop Agrawal; Frederick R. Grimes; Pierre-Marc Allemand, 
and Michael Trosky, Jr., all of Tucson, Ariz., assignors to 
Donnelly Corporation, Holland, Mich. 
Filed Aug. 31, 1992, Ser. No. 938,858 
Int. Cl.5 HOIM 10/40 
US. Cl. 429—192 


PREPARE THE 10% CONDI 
POLYRER COMPOSIT 


POSIT THE COMPOS: 
ONTO A FACE OF AF 
SUBSTRATE 


ONTACT A FACE OF A SECOND SUBSTRATE 
WITH THE comes Itt beret ‘DON 
THE FIRST SUBSTRAT 


CURE THE COMPOSITION 


1. An ion conducting polymer composition comprising: 

a block copolymer of the formula R'—(CH2CH20),—R”, 
wherein the molecular weight of said block copolymer is 
less than about 5000, n is from about 5 to about 34, and R’ 
and R” are flexible units; and 

an effective amount of a dissociable lithium salt. 


5,300,375 
ACRYLIC ALKOXY SILANE MONOMER AND SOLID 
ELECTROLYTE DERIVED BY THE POLYMERIZATION 
THEREOF 
Benjamin Chaloner-Gill, Santa Clara, Calif., assignor to Valence 
Technology, Inc., San Jose, Calif. 
Filed Apr. 19, 1993, Ser. No. 49,490 
Int. Ci.s HOIM 10/40 
US. Cl. 429—192 
12. An electrolytic cell which comprises: 
(i) an anode comprising a compatible anodic material; 
(ii) a cathode comprising a compatible cathodic material; 
and 
(iii) interposed therebetween a single phase, solid, solvent- 
containing electrolyte which comprises: a solid polymeric 
matrix; an inorganic ion salt; and a solvent 
wherein said solid polymeric matrix is obtained by polymeriz- 
ing an organic monomer represented by the Formula I: 


20 Claims 


H O H Ri @) 


1 il | 
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H R3 


where z is 3 to 10, and Ri, Re, and Rs are independently 
selected from the group consisting of (a) <Y—CH2CH2+-H 
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where x is an integer of 1 to 20, Y is O, S, NH, or NR where 
R is an alkyl group having 1 to 10 carbon atoms, (b) an alkyl 
substituent having 1 to 6 carbon atoms, (c) an alkoxy group 
having | to 6 carbon atoms, (d) —O-CR,—O--Rs where R, is 
an alkylene group having 1 to 4 carbon atoms, Rs is an alkyl 
substituent having from 1 to 4 carbon atoms, and p is an integer 
from 1 to 4, (e) —SRe, where Re is an alkyl substituent having 
from 1 to 6 carbon atoms, (f) —NHe, (g) —NHRz:, where R; is 
an alkyl substituent having 1 to 6 carbon atoms, (h) —NRgRo, 
where Rg and Rg are independently chosen from alkyl substitu- 
ents having | to 6 carbon atoms, 


ing H 
eel as | where Rio is H or CH3, and 


Oo (i) 
ll 


H 


Oo i 7 
Neti a ines | 


H 


where y is 3 to 10, and Ry) is H or CH3. 


5,300,376 
HIGHLY CONDUCTIVE ELECTROLYTE FOR USE IN AN 
AMBIENT TEMPERATURE RECHARGEABLE LITHIUM 
BATTERY AND AMBIENT TEMPERATURE 
RECHARGEABLE LITHIUM BATTERY INCLUDING 
SAID ELECTROLYTE 
Edward J. Plichta, Howell, and Wishvender K. Behl, Ocean, 
both of N.J., assignors to The United States of America as 
represented by the Secretary of the Army, Washington, D.C. 
Filed Sep. 15, 1992, Ser. No. 945,039 
Int. Cl.5 HOIM 4/52 


U.S, Cl. 429—197 13 Claims 
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1. A highly conductive electrolyte for use in an ambient 
temperature rechargeable lithium battery including a lithium 
intercalcating anode selected from the group consisting of 
TiS2, WO2, MoO2, VSe2, Li2TiS2, Li2VSez2, lithiated graphite, 
lithiated carbon, and lithiated petroleum coke, and a lithium 
intercalating cathode selected from the group consisting of 
LiCoO 2 and LiNiOd, said electrolyte having a solution of a 
lithium salt in acetonitrile, wherein the lithium salt is selected 
from the group consisting of LiAsF2, LiAICl4, LiClO4, LiBF4, 
and LiPF¢. 
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5,300,377 

METHOD OF MANUFACTURING A PHASE SHIFT 

MASK COMPRISING TWO PHASE SHIFT LAYERS AND 
SLOPING SIDEWALLS 

Eun S. Keum, Kyungki-do, Rep. of Korea, assignor to Gold Star 

Electron Co., Ltd., Chungcheongbuk-Do, Rep. of Korea 

Filed May 7, 1992, Ser. No. 879,481 

Claims priority, application Rep. of Korea, May 9, 1991, 

7494/1991 
Int. Cl.5 GO3F 9/00 


USS. Cl, 430—5 5 Claims 


15a 


ciate cape 

1. A method of manufacturing a phase shift mask compris- 

ing: 

(a) forming a light shielded film on a light incident substrate; 

(b) forming in parallel a plurality of pairs of light shielded 
pattern films, having a predetermined interval from each 
other, after having patterned the above light shielded film; 

(c) forming a first phase shift film on a whole surface formed 
by steps (a) and (b); 

(d) forming a phase shift film between each pair of light 
shielded pattern films, and then removing the first phase 
shift film between each pair; 

(e) forming a second phase shift film on a whole surface 
formed by step (d); 

(f) dry-etching the second phase shift film and forming a 
non-vertically sloping sidewall phase shift film on a side- 
wall of each phase shift film. 


5,300,378 
METHOD OF PRODUCING A PHASE SHIFTING MASK 
Hiroyuki Minami, Itami, Japan, assignor to Mitsubishi Denki 
Fabusbhiki Kaisha, Tokyo, Japan 
Division of Ser. No. 707,753, May 30, 1991, abandoned. This 
application Aug. 14, 1992, Ser. No. 928,639 
Claims priority, application Japan, Jun. 15, 1990, 2-158420 
Int. Cl.5 GO3F 9/00 


US. Cl. 430—5 6 Claims 


4. A method of producing a mask for use in an optical expo- 
sure apparatus using single wavelength light comprising the 
steps of: 

depositing a light shielding film on the entire surface of a 

transparent substrate; 

producing a photoresist pattern including at least two spaced 

apart portions on said light shielding film; 

over-etching the light shielding film using said photoresist 

portions as a mask and undercutting said photoresist por- 
tions to produce light shielding film portions having a 
desired width; 

depositing a transparent thin film for shifting the phase of 

light transmitted through said mask on the photoresist 
portions and the exposed portions of said substrate; and 
lifting off said portions of said photoresist film and the shift- 
ing film overlying said photoresist portions, thereby pro- 
ducing a transparent thin shifting film portion in the aper- 
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ture between said light shielding film portions and spaced 
from said light shielding film portions. 


5,300,379 
METHOD OF FABRICATION OF INVERTED 
PHASE-SHIFTED RETICLE 

Giang T. Dao, Fremont; Eng T. Gaw, San Jose; Nelson N. Tam, 
San Francisco, and Ruben A. Rodriquez, Fremont, all of 

Calif., assignors to Intel Corporation, Santa Clara, Calif. 

Filed Aug. 21, 1992, Ser. No. 933,341 
Int. Cl.5 GO3F 9/00 

27 Claims 


1. A method of fabricating a phase-shifted reticle for use on 
a printer having a numerical aperture (NA), an image reduc- 
tion factor (IRF) and an exposing radiation wavelength (A), 
comprising the steps of: 

a) providing a substrate with an opaque layer formed 
thereon, said substrate with said opaque layer having a 
first region, a second region, a third region and a fourth 
region, wherein said second region is proximate and be- 
tween said first and said third regions, and said third 
region is proximate said fourth region, wherein said sec- 
ond region comprises a phase-shifting element for said 
first region and said third region comprises a phase-shift- 
ing element for said fourth region, and wherein said third 
region is disposed within approximately 0.55 IRF* A/NA 
of said second region; 

b) removing said opaque layer from said first and said third 
regions; 

c) removing a thickness of said substrate from said first 
region, said thickness sufficient to shift the phase of radia- 
tion in the range of approximately 160 through 200 de- 
grees; 

d) removing said thickness of said substrate from said third 
region; and, 

e) removing said opaque layer from said second and said 
fourth regions. 
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5,300,380 

PROCESS FOR THE PRODUCTION OF RELIEF 

STRUCTURES USING A NEGATIVE PHOTORESIST 

BASED ON POLYPHENOLS AND EPOXY COMPOUNDS 
OR VINYL ETHERS 
Martin Roth, Giffers, and Kurt Meier, Allschwil, both of Swit- 
zerland, assignors to Ciba-Geigy Corporation, Ardsley, N.Y. 
Continuation of Ser. No. 766,496, Sep. 26, 1991, abandoned, 
which is a division of Ser. No. 445,134, Nov. 30, 1989, Pat. No. 
5,079,129, which is a continuation of Ser. No. 79,624, Jul. 30, 
1987, abandoned. This 2pplication Sep. 17, 1992, Ser. No. 
947,899 
Claims priority, application Switzerland, Aug. 6, 1987, 
3157/86 
The portion of the term of this patent subsequent to Feb. 19, 
2008, has been disclaimed. 
Int. Cl.5 GO3F 7/30, 7/40 
US. Cl. 430—18 4 Claims 
1. A process for the production of relief structures compris- 
ing the following operating steps: 
1) coating a substrate with a radiation-sensitive composition 
consisting essentially of: 

a) at least one film forming polyphenol which has such a 
content of phenolic hydroxyl groups to render the compo- 
sition soluble or swellable in an aqueous-alkaline devel- 
oper solution, wherein the polyphenol is selected from the 
group consisting of: 

i) a novolak which is derived from a binuclear or 
mononuclear substituted or unsubstituted phenol and a 
C;-Cealdehyde, 

ii) a copolymer of a vinyl compound with no carboxyl 
groups and an alkenylphenol which contains the struc- 
tural element of formula I 


} 


R3 


@®) 


if 


HO 


R! R?2 
in which R is hydrogen or metyl and R!, R2 and R3 
independently of one another are hydrogen, C;-C4- 
alkyl, C;-C4-alkoxy, halogen or methylol, and 

iii) a copolymer of a vinyl compound with no carboxyl 
groups and a N-hydroxyphenylmaleimide which con- 
tains the structural element of formula II 


forex} 


a ino 
N 


cb) 


(HO) Ryn 


wherein R‘ independently is C )-C4-alkyl, C)-C4- 
alkoxy or halogen, m is 1,2 or 3, n is 0, 1, 2, 3 or 4 and 
the sum of m and n is at most 5; 

b) at least one compound, different from a), which contains 
at least two epoxide groups or at least two vinyl groups or 
at least one epoxide and one vinyl ether group in the 
molecule; and 

c) at least one cationic photoinitiator for component b) 
selected from the group consisting of onium salts with 
weakly nucleophilic anions and metallocene salts; 
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2) exposure of the coated substrate with a given pattern of 
actinic radiation; and 

3) removing the non-exposed areas of the radiation-sensitive 
composite with a developer. 
4. A relief structure obtained according to the process of 

claim 1. 


5,300,381 

COLOR IMAGE REPRODUCTION OF SCENES WITH 

PREFERENTIAL TONE MAPPING 

John D. Buhr, Webster, and Harry D. Franchino, Fairport, both 
of N.Y., assignors to Eastman Kodak Company, Rochester, 
N.Y. 
Filed Sep. 24, 1992, Ser. No. 950,871 
Int. Cl.5 G03C 7/18, 5/40; GO3B 27/52 


IMAGE REPRODUCTION DENSITY 
(AS PERCEIVED) 


00 Ls Jo.9 
24 21 18 15 12 09 06 OF 00 O03 -06 


‘SCENE EXPOSURE DENSITY 


1. A method of presenting a reproduction of an original 
scene in color with a preferential tone mapping, the method 
comprising the steps of capturing original scene parameters 
and creating a visual reproduction of the scene from the cap- 
tured scene parameters; the method characterized by: 

performing a transformation on said captured scene parame- 

ters, said transformation being such that, taken in conjunc- 
tion with untransformed characteristics of the capturing 
and creating steps, results in a reproduced tone mapping 
having instantaneous gamma values of viewed reproduc- 
tion density relative to density of the original scene which 
are greater than a minimum value of 1.0 and less than a 
maximum value of 1.9 plus 0.35 times scene exposure 
density over a scene exposure density range of from 0.60 
to 1.45 as measured relative to a zero density, 100% dif- 
fuse reflector in the original scene and which further lie 
substantially within a range of values subtended by an 
angle of 14° measured from a reference point at 0.0 scene 
exposure density and 1.0 viewed reproduction density 
gradient. 


5,300,382 
FULL-COLOR IMAGE FORMING APPARATUS WITH 
TWO SIDE CAPABILITY AND TWO-SIDE FULL-COLOR 
IMAGE FORMING METHOD 
Kenji Takeda, Yokohama, Japan, assignor to Canon Kabushiki 
Kaisha, Tokyo, Japan 
Filed Apr. 3, 1992, Ser. No. 863,089 
Claims priority, application Japan, Apr. 5, 1991, 3-099760 
Int. Cl.5 G03G 15/01 
US. Cl. 430—42 14 Claims 
1. A two-side image forming method comprising steps of: 
forming a multi-color image on one side of a recording 
material; first heat-fixing the recording material bearing 
the multi-color image on one side of the recording mate- 
rial; 
forming a multi-color image on the other side of the record- 
ing material; and 
second heat-fixing the recording material bearing the multi- 
color images on both sides of the recording material, 
wherein an amount of heat supplied to said recording mate- 
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rial during said first heat-fixing is smaller than that amount 
of heat supplied for forming a multi-color image on only 
one side of the recording material. 


5,300,383 
METHOD AND TONER FOR FULL COLOR 
DEVELOPMENT 
Noriaki Tsubota, Himeji; Masahiko Kubo, Yao; Kazuo Fuji, 
Higashi-osaka, and Kazuhisa Edahiro, Hirakata, all of Japan, 
assignors to Mita Industrial Co., Ltd., Osaka, Japan 
Continuation-in-part of Ser. No. 970,610, Oct. 27, 1992, 
abandoned, which is a continuation of Ser. No. 615,915, Nov. 20, 
1990, abandoned. This application Jul. 22, 1993, Ser. No. 95,697 
Claims priority, application Japan, Nov. 20, 1989, 1-299718; 
Nov. 20, 1989, 1-299719; Nov. 22, 1989, 1-301997; Nov. 22, 1989, 
1-301998; Nov. 22, 1989, 1-301999; Nov. 22, 1989, 1-302000 
Int. Cl.5 G03G 13/01, 9/09 
US, Cl. 430—45 13 Claims 
13. A method of full color development, which comprises 
(1) exposing a photosensitive layer to a light from a multiple- 
color original through a color-separating filter to form an 
electrostatic image, 
(2) developing said electrostatic image by a toner, 
(3) transferring a toner image to a transfer material, and 
(4) repeating steps (1) to (3) using magenta, cyan, and yellow 
color toners and a black toner to form a multiple-color 
image in which each of the toner images is overlapped, 
wherein 
(A) said magenta toner is a toner comprising a binder resin 
and a quinacridone pigment, said pigment is dispersed in 
the binder resin in the form of fine particles and that when 
the toner is formed into a layer having a thickness of 0.9 
um, the area occupied by the dispersed pigment in 780,000 
pmz2 of the area of the formed surface is such that the 
number of dispersed quinacridone pigment particles hav- 
ing a size of 10 to 12.5 pm? is smaller than 40 and the 
number of dispersed quinacridone pigment particles hav- 
ing a size of 12.5 to 15.0 ym? is smaller than 20, and said 
binder resin has an electroconductivity of 1.0 10-9 to 
5.0X 10-9 (s/cm), 
(B) said cyan toner is a toner comprising a binder resin and 
a copper phthalocyanine pigment, said pigment is dis- 
persed in the binder resin in the form of fine particles and 
that when the toner is formed into a layer having a thick- 
ness of 0.9 xm, the area occupied by the dispersed pigment 
in 780,000 ym? of the area of the formed surface is such 
that the number of dispersed copper phthalocyanine pig- 
ment particles having a size of 10 to 12.5 pm? is smaller 
than 80 and the number of dispersed copper phthalocya- 
nine pigment particles having a size of 12.5 to 15.0 pm? is 
smaller than 50, and said binder resin has an electrocon- 
ductivity of 1.0 10-9 to 5,0x 10—9 (s/cm), and 
(C) said yellow toner is a toner comprising a binder resin and 
a benzidine pigment, said pigment is dispersed in the 
binder resin in the form of fine particles and that when the 
toner is formed into a layer having a thickness of 0.9 pm, 
the area occupied by the dispersed pigment in 780,000 
pm? of the area of the formed surface is such that the 
number of dispersed benzidine pigment particles having a 
size of 10 to 12.5 zm? is smaller than 15 and the number of 
dispersed benzidine pigment particles having a size of 12.5 
to 15.0 pm? is smaller than 10, and said binder resin has an 
electroconductivity of 1.0x 10-9 to 5.0x 10-9 (s/cm). 


CHEMICAL 


5,300,384 
METHOD OF FORMING A TONER IMAGE, A 
RECEIVING SHEET AND A METHOD OF MAKING THE 
RECEIVING SHEET 
Donald S. Rimai, Webster; Dinesh Tyagi, Fairport; William A. 
Light, Victor; Peter S. Alexandrovich, and Douglas E. 
Bugner, both of Rochester, all of N.Y., assignors to Eastman 
Kodak Company, Rochester, N.Y. 
Filed Aug. 24, 1992, Ser. No. 933,628 
Int. Cl.5 G03G 13/01 


1. In a method of forming a toner image, which method 
includes a step in which a receiving sheet is heated to a temper- 
ature of at least 100°0 C. to assist in either transferring or fixing 
the toner image to a first side of the receiving sheet, and which 
first side has an outer heat-softenable layer to which the toner 
image is transferred or fixed and a second opposite side having 
a second side layer of a material which is coated in a thickness 
in which it is substantially gas impermeable, the improvement 
wherein the second side layer includes holes mechanically 
formed and sufficiently through said layer to permit escape of 
steam from said sheet during said step in which said sheet is 
heated. 


5,300,385 
AROMATIC HETEROCYCLIC-SUBSTITUTED CYCLIC 
SULFONE COMPOUNDS AND 
ELECTROPHOTOGRAPHIC ELEMENTS CONTAINING 
THEM 

Michael R. Detty; John A. Sinicropi, both of Rochester; J. 

Robin Cowdery, Webster, and Ralph H. Young, Rochester, all 

of N.Y., assignors to Eastman Kodak Company, Rochester, 

N.Y. 

Filed Nov. 16, 1992, Ser. No. 976,911 
Int. Cl.5 G03G 5/047, 5/06 

US. Cl. 430—58 9 Claims 

1. An electrophotographic element comprising an electri- 
cally conductive layer, a charge-generation layer, and a 
charge-transport layer containing an electron-transport agent 
having the structure 


@ 


Het R 


5 
an 
o Oo 


wherein Het is a substituted or unsubstituted heterocyclic ring 
system containing at least one 5-membered aromatic heterocy- 
clic ring; and R is an alkyl, aralkyl, or cycloalkyl group of 1 to 
about 10 carbon atoms, or an aryl group of 6 to about 12 car- 
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bon atoms, or a substituted or unsubstituted heterocyclic ring 
system containing at least one 5-membered aromatic heterocy- 
clic ring. 


5,300,386 
DEVELOPER FOR DEVELOPING ELECTROSTATIC 
IMAGE, IMAGE FORMING METHOD AND HEAT 
FIXING METHOD 

Makoto Kanbayashi, Kawasaki; Takayuki Nagatsuka, Yoko- 

hama; Takashige Kasuya, Kawasaki; Tatsuya Nakamura, and 

Tatsuhiko Chiba, both of Tokyo, all of Japan, assignors to 

Canon Kabushiki Kaisha, Tokyo, Japan 

Filed Mar. 20, 1992, Ser. No. 854,832 

Claims priority, application Japan, Mar. 22, 1991, 3-81192; 
Apr. 4, 1991, 3-97862; Jul. 31, 1991, 3-213056; Mar. 6, 1992, 
4-49735 

Int. Cl.5 G03G 9/083 

USS. Cl. 430—99 39 Claims 

1. A developer for developing an electrostatic image, com- 
prising a toner, said toner comprising toner particles each 
containing a polymer, a copolymer or a mixture thereof and 
from 5 to 30% by weight of a low softening point material 
having a melting point of from 30° C. to 130° C., each of said 
toner particles having a plurality of concavities on its surface, 
and Ca3 (PO4)2 being present on the surface of said toner 
particles in an amount of not more than 0.2% by weight based 
on the weight of said toner; said toner particles being prepared 
by suspension polymerization. 


5,300,387 
TONER COMPOSITIONS WITH NEGATIVE CHARGE 
ENHANCING ADDITIVES 

Beng S. Ong, Mississauga, Canada, assignor to Xerox Corpora- 

tion, Stamford, Conn. 

Filed Jun. 5, 1992, Ser. No. 894,690 
Int. Cl.5 G03G 9/097 

US. Cl, 430—110 25 Claims 

1. A negatively charged toner composition consisting essen- 
tially of a polymer or polymers, a colorant or colorants, op- 
tional surface additives, and a tetracoordinated metal complex 
charge enhancing additive obtained from the reaction of a 
hydroxybenzoic acid and a base with a mixture of a metal ion 
and an aromatic dicarboxylic acid; and wherein said metal 
complex charge additive contains two dissimilar ligands, and 
which complex is free of water. 


5,300,388 
TONER FOR ELECTROPHOTOGRAPHY AND PROCESS 
FOR PRODUCING THE SAME 

Yoshihiro Inaba, and Kazufumi Tomita, both of Kanagawa, 

Japan, assignors to Fuji Xerox Co., Ltd., Tokyo, Japan 
Continuation of Ser. No. 649,005, Jan. 25, 1991, abandoned. This 

application Jul. 1, 1992, Ser. No. 908,842 
Claims priority, application Japan, Jan. 26, 1990, 2-14805 
Int. Cl.5 G03G 9/097 

US. Cl. 430—110 4 Claims 

1. A toner for electrophotography which comprises toner 
particles having a radical-formable substance at least on the 
surfaces thereof and a copolymer chemically bonded to said 
surfaces, said copolymer containing as monomer units at least 
one vinyl group-containing carboxylic acid represented by 
formulae (I), (II), and (III) and a fluorine-containing vinyl 
monomer that is not gaseous at room temperature: 


H R; 
\ 7 
c=c 


COOH 


@ 


H 
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-continued 
H H 
~‘ 
c=c 


H (CH2),COOH 


wherein Rj represents a hydrogen atom or methyl group and n 
is an integer of 1 to 8. 


5,300,389 
TONER COMPOSITIONS WITH HALOGENATED 
ALUMINUM SALICYLIC ACID COMPLEX CHARGE 
ENHANCING ADDITIVES 

Kock-Yee Law, Penfield, and Ihor W. Tarnawskyj, Webster, 

both of N.Y., assignors to Xerox Corporation, Stamford, 

Conn. 

Filed Nov. 19, 1992, Ser. No. 978,571 
Int. Cl.5 G03G 9/097 

US. Cl. 430—110 20 Claims 

1. A negatively charged toner composition comprised of 
resin particles, pigment particles, optional surface additives, 
and a halogenated aluminum salicylic acid complex charge 
enhancing additive of the following formula 


Oo Al 
(% 1@) 

Cc 

ll 

o 3 


wherein M is hydrogen, an alkali metal, an alkaline earth metal, 
NHg4, or NRg4; X is independently selected from the group 
consisting of iodide, chloride and bromide, and m is the num- 
ber 1 or 2. 


5,300,390 
LIQUID TONER COMPOSITION 
Benzion Landa, Edmonton, Canada; Yaacov Almog, Rehovot, 
Israel; Peretz Ben-Avraham, Rehovot, Israel, and Moshe 
Levanon, Rehovot, Israel, assignors to Spectrum Sciences, 
B.V., Wassenaar, Netherlands 
Filed Feb. 18, 1992, Ser. No. 836,574 
Int. Cl.5 G03G 9/135 
US. Cl. 430—115 15 Claims 
1. A method of preparing a liquid toner composition for 
development of latent electrostatic images comprising: 
adding a polymerized ground gel to a dispersion of toner 
particles in a liquid dispersant. 


5,300,391 
FIELD ASSISTED PROCESSES FOR PREPARING 
IMAGING MEMBERS 

Ellis Fabian, North York, Canada; Eugene A. Swain, and John J. 

Darcy, both of Webster, N.Y., assignors to Xerox Corpora- 

tion, Stamford, Conn. 

Filed Sep. 17, 1991, Ser. No. 762,812 
Int. Cl.5 B29C 5/04, 39/08 

US. Cl. 430—127 59 Claims 

1. A process for preparing a multilayered cylindrical article 
which comprises 

a. introducing into a cylindrical mold a composition com- 





APRIL 5, 1994 


prising a liquid, uncured resin material and a magnetically 
attractable filler material; 

b. spinning the mold about its axis; 

c. applying a magnetic field to the composition within the 
mold, thereby attracting the magnetically attractable filler 
material in the direction dictated by the magnetic field and 
causing the magnetically attractable filler material and the 
liquid uncured resin material to separate into layers; and 

d. subsequently curing the uncured resin to form a cylindri- 
cal article having at least two layers. 


5,300,392 
IMAGING MEMBER WITH POLYCARBONATE 
OBTAINED FROM CYCLIC OLIGOMERS 

Peter G. Odell; Dasarao K. Murti, both of Mississauga, and 

Trevor I. Martin, Burlington, Canada, assignors to Xerox 

Corporation, Stamford, Conn. 

Filed Jun, 29, 1992, Ser. No. 905,697 
Int. Cl.5 G03G 5/047 

USS. Cl. 430—130 25 Claims 

1. A process for the preparation of photoconductive imaging 
members which comprises coating a supporting substrate with 
a photogenerator layer comprised of photogenerating pig- 
ments, and subsequently applying to the photogenerating layer 
a mixture comprised of charge transport molecules and cyclic 
oligomers, and wherein said mixture is heated to obtain a 
polycarbonate resin binder from said cyclic oligomers, and 
wherein said cyclic oligomers are represented by the formula 


il 
[_lo—R—-o-cry 


wherein n represents the degree of polymerization and is a 
number of from 2 to about 20, and R represents the principle 
repetition unit of the formula 


R3 R3 

wherein Rj, R2, and R3 are independently selected from the 
group consisting of halogen, halogenated alkyl, hydrogen, 
alkyl and aryl. 


5,300,393 
IMAGING MEMBERS AND PROCESSES FOR THE 
PREPARATION THEREOF 

Peter G. Odell, Mississauga; Trevor I. Martin, Burlington, and 

James D. Mayo, Toronto, all of Canada, assignors to Xerox 

Corporation, Stamford, Conn. 

Filed Aug. 14, 1992, Ser. No. 929,227 
Int. Cl.5 GO3G 5/00 

US. Cl. 430—134 21 Claims 

1. A process for the preparation of photoconductive imaging 
members consisting essentially of coating a supporting sub- 
strate with a photogenerator layer comprised of photogenerat- 
ing pigments contained in a mixture of cyclic oligomers with 
degrees of polymerization of from about 2 to about 20 and a 
catalyst, and wherein said mixture is heated to obtain a poly- 
carbonate resin binder from said cyclic oligomers, and subse- 
quently applying to the photogenerating layer a layer com- 
prised of charge transport molecules; and wherein said cyclic 
oligomeric mixture is comprised of components represented by 
the formula 


CHEMICAL 


i 
lo-Rk-0-cly 


where n represents the degree of polymerization and is from 
about 2 to about 20, and R represents the principle repetition 
unit of the formula 


(O) - (C) 
R2 
R3 R3 


wherein Rj, R2, and R3 are independently selected from the 
group consisting of hydrogen, alkyl, aryl, halogen, halogen 
substituted alkyl and halogen substituted aryl. 


5,300,394 
DISPERSIONS FOR IMAGING SYSTEMS 
David D. Miller, and Mary C. Brick, both of Rochester, N.Y., 
assignors to Eastman Kodak Company, Rochester, N.Y. 
Filed Dec. 16, 1992, Ser. No. 991,856 
Int. Cl.5 GO3C 1/06 
US. Cl. 430—137 12 Claims 
1. A process for preparing a solid particle dispersion of a 
substantially water-insoluble compound useful in imaging, 
comprising milling an aqueous slurry of said compound in the 
presence of a fluorinated surfactant. 


5,300,395 
PARTIALLY TRANSLUCENT WHITE FILM HAVING A 
METALLIZED SURFACE 

Robert J. von Trebra, Flemington, N.J.; Gerald A. Smith, Eas- 
ton, Pa.; Roy E. Hensel, Cranbury, N.J., and Oliver A. Bar- 
ton, deceased, late of Florham Park, N.J. by Marjorie Barton, 
executrix , assignors to Hoechst Celanese Corporation, Som- 
erville, N.J. 

Division of Ser. No. 497,227, Mar. 22, 1990, Pat. No. 5,246,812. 

This application Jul. 6, 1993, Ser. No. 87,953 
Int. Cl.5 GO3F 7/30; GO3C 1/785 

US. Cl, 430—143 10 Claims 
1. An improved method for forming a colored image having 

reduced dot gain which comprises: 

A. providing a receiver sheet which is a white, partially trans- 
lucent, metallized film article which comprises a flexible, 
heat resistant, polymeric film material having first and sec- 
ond opposite sides, said film material having deposited on a 
first side thereof a metal coating which is spectrally reflec- 
tive and partially light transmissive in the visible region of 
the spectrum, said coating having a thickness of from about 
10 angstroms to about 200 angstroms, a specular gloss of 
from about 90 or more; and being capable of transmitting 
from about 1% to about 70% of incident visible light cast 
thereon; the second side having a white outermost surface, 
said second side having a visible light opacity of from about 
0.5 to about 0.98; and 

B. providing a photosensitive element which comprises in 
order: 

i) a substrate having a release surface; and 

ii) a photosensitive layer on said release surface, which 
photosensitive layer comprises a light sensitive compo- 
nent selected from the group consisting of negative work- 
ing, polymeric diazonium compounds or positive working 
quinone diazide compounds or photopolymerizable com- 
positions in an amount sufficient to photosensitize the 
layer; and a resinous binder composition in an amount 
sufficient to bind the layer components into a uniform 
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film; and at least one colorant in an amount sufficient to 
uniformly color the layer; and 
iii) an optional, nonphotosensitive, colorless adhesive layer 
directly adhered to said colored photosensitive layer, 
which adhesive layer has a softening point in the range of 
from about 60° C. to about 180° C; and 
C. either 
i) laminating said photosensitive element with heat and 
pressure via said photosensitive or adhesive layer of the 
photosensitive element to one side of said receiver sheet 
composite; and removing said substrate by the application 
of peeling forces; and imagewise exposing said photosensi- 
tive layer to actinic radiation; or 
ii) imagewise exposing said photosensitive layer to actinic 
radiation; and laminating said photosensitive element with 
heat and pressure via said photosensitive or adhesive layer 
of the photosensitive element to one side of said receiver 
sheet composite; and removing said substrate by the appli- 
cation of peeling forces; or 
iii) laminating said photosensitive element with heat and 
pressure via said photosensitive or adhesive layer of the 
photosensitive element to one side of said receiver sheet 
composite; and imagewise exposing said photosensitive 
layer to actinic radiation; and removing said substrate by 
the application of peeling forces; and thereafter 
D. removing the nonimage areas of said photosensitive layer 
with a liquid developer, which removing is conducted at a 
temperature at which said photosensitive element is substan- 
tially nontacky; and thereafter 
E. optionally repeating steps (A) through (D) at least once 
whereby another photosensitive element having at least one 
different colorant is laminated onto the nonremoved por- 
tions of the previously processed photosensitive layer or 
layers on the receiver sheet composite. 


5,300,396 
PROCESS OF MAKING NAPHTHOQUINONE DIAZIDE 
ESTERS USING LACTONE SOLVENTS 

Dinesh N. Khanna, and Robert E. Potvin, both of Kent, R.I., 

assignors to Hoechst Celanese Corporation, Somerville, N.J. 

Filed Nov. 28, 1990, Ser. No. 619,154 
Int. Cl.5 GO3F 7/022 

US. Cl. 430—169 8 Claims 

1. A method of preparing a photosensitizer condensate com- 
prising: condensing a phenolic compound represented by the 
general formulae (A): 


Ra 


where in R is 


Ra 


R, is H, —OH, halogen or lower alkyl, with at least two and 
not greater than six Rg radicals being —OH, X is a single C—C 
bond, —O—, —S—, —SO2—, 
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ll 


ll 
—C—(CH2)n—, 9—CH2—C—(CH2)n—, 


ll UI 
—C—O—(CH2)n—, 9—CH2—C—O—(CH2)n—, 


—(CH2)n—, or 


| 
eo 


n is 1 or 2; with a diazo sulfonyl chloride, wherein from about 
50 to 100 mole percent of the diazo moiety is 2,1,4-diazo and 
from 0 to about 50 mole percent of said diazo moiety is 2,1,5 
diazo; said phenolic compound having, on average, from about 
60 mole percent to about 100 mole percent of its hydroxy 
groups esterified by said diazo sulfonyl chloride; wherein said 
condensing is conducted in a lactone solvent in the presence of 
an acid scavenger; and then subsequently isolating said photo- 
sensitizer condensate. 


5,300,397 

LIGHT-SENSITIVE COMPOSITION COMPRISING A 

DIAZONIUM COMPOUND AND A MACROMER AS THE 
POLYMERIC BINDER 

Keitaro Aoshima, Shizuoka, Japan, assignor to Fuji Photo Film 

Co., Ltd., Minami-Ashigara, Japan 

; Filed Jun, 15, 1992, Ser. No. 898,330 
Claims priority, application Japan, Jun. 19, 1991, 3-147603 
Int. Cl.5 GO3F 7/016, 7/021; GO3C 1/77 

U.S. Cl. 430—176 20 Claims 

1. A light-sensitive composition comprising, in admixture, a 
diazonium compound and a polymer binder, wherein the poly- 
mer binder comprises structural units represented by the fol- 
lowing formula (I); 


R! @) 


| 
iat tal 
X—R2—Y 


wherein R! represents a hydrogen atom or methyl group; X 
represents a single bond, an ester bond or an amide bond; R? 
represents a single bond or a divalent bridging group com- 
prised of two or more kinds of atoms selected from the group 
consisting of C, H, N, O and S; and Y represents a polymer 
group having a weight average molecular weight of not less 
than 500 and comprising structural units represented by the 
following formula (II); 


R3 (dq) 
| 
€CH2—-C+ 
R4‘—Z 
where R3 represents a hydrogen atom or methyl group; R* 
represents a single bond or a divalent bridging group com- 


prised of two or more kinds of atoms selected from the group 
consisting of C, H, N, O and S; and Z represents 


ll ll 
—COOH, -—-O—P—OR*, —P—OR®, 
OH OH 


—SO3H or —CONHSO;R’, 


where R5 and R® independently represent a hydrogen atom or 
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a hydrocarbon group having 1 to 15 carbon atoms; and R7 
represents a hydrocarbon group having 1 to 15 carbon atoms. 


5,300,398 
INTERMEDIATE RECEIVER CUSHION LAYER 
Linda Kaszezuk, Webster, N.Y., assignor to Eastman Kodak 
Company, Rochester, N.Y. 
Filed Aug. 23, 1991, Ser. No. 749,026 
Int. Ci.5 B41M 5/00; G03C 11/00 
USS. Cl. 430—200 16 Claims 

1. In a process for forming a color image comprising: 

(a) forming a thermal dye transfer image in a polymeric dye 
image-receiving layer of an intermediate dye-receiving 
element comprising a support having thereon said dye 
image-receiving layer by imagewise-heating a dye-donor 
element by means of a laser and transferring a dye image 
to the dye image-receiving layer, 

(b) adhering the dye image-receiving layer to a surface of a 
final receiver element having a given gloss by heat lami- 
nating the intermediate dye receiving element to the final 
receiver element at a selected lamination temperature, and 

(c) stripping the intermediate dye receiving element support 
from the dye image-receiving layer, 

the improvement wherein the intermediate dye receiving 
element further comprises a cushion layer between the 
support and the dye image-receiving layer, the cushion 
layer being present at a concentration of from about 5 to 
about 50 g/m2, and the shear modulus of the cushion layer 
being less than the shear modulus of the support and less 
than ten times the shear modulus of the dye image-receiv- 
ing layer at the temperature of lamination in step (b), and 
wherein the cushion layer is stripped from the dye image- 
receiving layer along with the support in step (c), thereby 
providing a color image on the final receiver element 
which has a gloss which approximates said given gloss. 


5,300,399 
NEGATIVE WORKING, PEEL DEVELOPABLE, SINGLE 
SHEET COLOR PROOFING SYSTEM HAVING A 
CROSSLINKED LAYER CONTAINING A POLYMER 
WITH PHENOLIC MOIETIES 
Wojciech A. Wilczak, Jersey City, N.J., assignor to Hoechst 
Celanese Corporation, Somerville, N.J. 
Filed Jan. 21, 1993, Ser. No. 6,879 
Int. Cl.5 GO3C 3/00 
USS. Cl. 430—253 31 Claims 
1. A method for producing a negative image which com- 
prises: 
A) providing a photosensitive element which comprises, in 
order from top to bottom: 

(i) a strippable, transparent cover sheet; 

(ii) a crosslinked layer, which comprises a polymer having 
phenolic groups; 

(iii) a color layer, which comprises an organic binder, a 
polymerizable monomer, a colorant, and optionally, a 
photoinitiator, wherein the binder is present in sufficient 
amount to bind the color layer components into a uni- 
form film, wherein the optional photoinitiator, when 
present, is present in sufficient amount to initiate poly- 
merization of the polymerizable monomer, wherein the 
polymerizable monomer is present in sufficient amount 
to provide image differentiation when the element is 
imagewise exposed to actinic radiation and wherein the 
colorant is present in an amount sufficient to uniformly 
color the color layer; 

(iv) a photoadhering layer, which comprises a photosensi- 
tive polymer having ethylenically unsaturated, photo- 
crosslinkable groups and a molecular weight greater 
than 3,000, a polymerizable monomer having at least 
one ethylenically unsaturated group, and an optional 
photoinitiator, wherein the optional photoinitiator, 
when present, is present in sufficient amount to initiate 
polymerization of the polymerizable monomer and the 
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crosslinking of the photosensitive polymer and wherein 
at least one of either the color layer or the photoadher- 
ing layer contains a photoinitiator; 

(v) a thermoplastic adhesive layer; 

(B) laminating the photosensitive element to a receiver 
sheet; 

(C) imagewise exposing the color layer and the photoadher- 
ing layer to actinic radiation through the transparent 
cover and crosslinked phenolic layer; 

(D) peeling apart the receiver sheet and the transparent 
cover sheet, leaving exposed areas of the color layer 
attached to the receiver sheet via the photoadhering layer 
and adhesive layer and unexposed areas being removed 
with the cover sheet and the crosslinked phenolic layer, 
thereby forming a colored negative image on the receiver 
sheet; and 

(E) optionally repeating steps A) through D) at least once 
wherein another photosensitive element having at least 
one different colorant, is transferred via its photoadhering 
and adhesive layers to the negative image previously 
produced on the receiver sheet. 


5,300,400 
PROCESS FOR THE PRODUCTION OF RELIEF 
PATTERNS AND IMAGES UTILIZING AN ORGANIC 
COMPOUND HAVING AT LEAST ONE 
ACID-CLEAVABLE GROUP AND A STORAGE 
STABILITY IMPROVING AMOUNT OF A SECOND 
ORGANIC COMPOUND 
Reinhold Schwalm, Wachenheim, and Horst Binder, Lamper- 
theim, both of Fed. Rep. of Germany, assignors to BASF 
Aktiengesellschaft, Ludwigshafen, Fed. Rep. of Germany 
Division of Ser. No. 769,437, Oct. 1, 1991, abandoned. This 
application Jul. 14, 1993, Ser. No. 91,089 
Claims priority, application Fed. Rep. of Germany, Oct. 10, 
1990, 4032162 
Int. Cl.5 GO3F 7/30 
U.S. Cl. 430—306 11 Claims 
1. A process for producing relief patterns and images, which 
comprises: applying a radiation-sensitive mixture dissolved in 
an inert solvent to a substrate in a film thickness (measured 
dry) of 0.2 to 4 ym, drying the film, subjecting it to imagewise 
irradiation at an energy level such that, following a postbake at 
from 60° to 120° C., the solubility of the irradiated areas in an 
aqueous alkali developer is increased and selectively removing 
these irradiated areas with the alkali developer, wherein said 
radiation-sensitive mixture is a composition consisting essen- 
tially of 
(a) a water-insoluble but alkali-soluble polymeric binder, 
(b) an organic compound whose solubility in aqueous alkali 
is increased by the action of an acid and which contains at 
least one acid-cleavable group and additionally a group 
which forms a strong acid on irradiation, and 
(c) a storage stability improving amount of at least one 
organic compound which reacts with water or stronger 
nucleophiles at up to 120° C., even in the presence of an 
acid catalyst. 


5,300,401 
PHOTOPOLYMERIZABLE RESIN MATERIAL AND 
PROCESS FOR PREPARING PRINT CIRCUIT USING 
THE MATERIAL 
Sadao Fujikura, and Masayuki Iwasaki, both of Shizuoka, Ja- 

pan, assignors to Fuji Photo Film Co., Ltd., Kanagawa, Japan 

Filed Jun. 9, 1993, Ser. No. 73,462 
Claims priority, application Japan, Jun. 9, 1992, 4-149395 
Int. Cl.5 GO3C 1/76 

US. Cl. 430—271 8 Claims 

1. A photopolymerizable resin material which comprises (1) 
a support, (2) an intermediate layer having a thickness of 0.1 to 
50 ym superposed on said support, and (3) a photopolymeriz- 
able resin layer comprising at least one carboxyl group-con- 





368 


taining binder in an amount of from 40 to 90% by weight based 
on the solid content in the photopolymerizabie resin layer, 
superposed on said intermediate layer; wherein said intermedi- 
ate layer comprises 2 cellulose derivative having a polymeriza- 
tion degree of from 20 to 1,000 and said cellulose derivative is 
selected from the group consisting of an aqueous alkali solution 
soluble hydroxyalkyl cellulose, carboxyalkyl cellulose and 
cellulose ether. 


5,300,402 
COMPOSITION FOR PHOTO IMAGING 
Norman A. Card, Jr., Lockwood; Richard A. Day, Whitney 
Point, both of N.Y.; Donald H. Glatzel, New Milford, Pa., and 
David J. Russell, Apalachin, N.Y., assignors to International 
Business Machines Corporation, Armonk, N.Y. 
Continuation-in-part of Ser. No. 632,032, Dec. 21, 1990, and a 
continuation-in-part of Ser. No. 632,066, Dec. 21, 1990, which is 
a division of Ser. No. 318,536, Mar. 3, 1989, Pat. No. 5,026,624, 
which is a continuation-in-part of Ser. No. 292,173, Dec. 30, 
1988, Pat. No. 4,940,651, said Ser. No. 632,032, is a continuation 
of Ser. No. 318,536, Dec. 30, 1988. This application Jul. 15, 
1991, Ser. No. 730,149 
The portion of the term of this patent subsequent to Mar. 27, 
2007, has been disclaimed. 
Int. Cl.5 GO3C 1/725 
US. Cl. 430—280 14 Claims 
1. A photosensitive cationically polymerizable epoxy base 
imaging system comprising: 
an epoxy resin system consisting essentially of between 
about 20% and about 60% by weight of a polyol resin 
which is a condensation product of epichlorohydrin and 
bisphenol A having a molecular weight of between about 
40,000 and about 130,000; 
up to about 35% by weight of a epoxidized octafunctional 
bisphenol A formaldehyde novolak resin having a molec- 
ular weight of between about 4,000 and about 10,000; 
between about 35% and about 80% by weight of an epoxi- 
dized glycidyl ether of tetrabromo bisphenol A having a 
softening point of between about 60° C. and about 110° C. 
and a molecular weight of between about 600 and about 
2,500; and 
from about 0.1 to about 15 parts by weight of a cationic 
photoinitiator capable of initiating polymerization in said 
epoxidized resin system upon exposure to actinic radia- 
tion; 
said resin system and said photoinitiator being disposed in a 
solvent; 
an effective amount of a thixotropic agent dispersed in a 
solvent with said resin system and said photoinitiator; 
said imaging system when dried to a film being further 
characterized by having an absorbance of light in the 
photoactive region of the photoinitiator of less than 2.0 
per mil thickness of film. 


5,300,403 
LINE WIDTH CONTROL IN A RADIATION SENSITIVE 
POLYIMIDE 
Marie Angelopolus, Briarcliff Manor; Daniel G. Berger; Eric D. 
Perfecto, both of Wappingers Falls, and Peter J. Wilkens, 
Yorktown, all of N.Y., assignors to International Business 
Machines Corporation, Armonk, N.Y. 
Filed Jun. 18, 1992, Ser. No. 900,975 
Int. Cl.5 GO3C 5/00 
US. Ci. 430—325 16 Claims 
1. A method of retaining the definition of features in a radia- 
tion sensitive polyimide film forming composition subsequent 
to imidization cure, comprising the steps of: 
applying a radiation sensitive polyimide film forming com- 
position to a substrate; 
patterning said radiation sensitive polyimide film forming 
composition by imaging and developing to produce a 
stencil pattern of said radiation sensitive polyimide film 
forming composition, said stencil pattern having a bottom 
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surface adjacent said substrate and a top surface spaced 
from said substrate by a first thickness of said radiation 
sensitive polyimide film forming composition, said stencil 
pattern having features formed therein by said imaging 
and developing of said patterning step wherein portions of 
said stencil pattern cover portions of said substrate and 
wherein portions of said substrate are not covered by said 
stencil pattern, said features being defined by sidewalls of 
said radiation sensitive polyimide film forming composi- 
tion which extend between said bottom surface and said 
top surface of said radiation sensitive polyimide film form- 
ing composition; 

post development exposing said stencil pattern to radiation 


os BB 
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at an energy level and for a time sufficient to crosslink and 
harden said radiation sensitive polyimide film forming 
composition at said sidewalls of said features of said stencil 
pattern to a point which will reduce the tendency of said 
sidewalls of said features in said radiation sensitive poly- 
imide film forming composition to retract at said top 
surface during thermal curing; and 

thermally curing said radiation sensitive polyimide film 
forming composition in said stencil pattern to create a 
patterned polyimide film having a bottom surface adjacent 
said substrate and a top surface spaced from said substrate 
by a second thickness which is smaller than said first 
thickness of said radiation sensitive polyimide film form- 
ing composition. 


5,300,404 
PROCESS FOR FORMING A POSITIVE PATTERN 
THROUGH DEEP ULTRAVIOLET EXPOSURE, HEAT 
TREATMENT AND DEVELOPMENT WITH TMAH 
SOLUTION CONTAINING AN ALCOHOL TO IMPROVE 
ADHESION 
Yoshiyuki Tani, Neyagawa, and Masaru Sasago, Hirakata, both 
of Japan, assignors to Matsushita Electric Industrial Co., 
Ltd., Osaka, Japan 
Continuation of Ser. No. 646,025, Jan. 28, 1991, abandoned. This 
application Apr. 6, 1992, Ser. No. 864,131 
Claims priority, application Japan, Jan. 30, 1990, 2-019532 
Int. Cl.5 GO3F 7/30, 7/32 
USS. Cl. 430—326 3 Claims 
1. A process for forming a positive pattern which comprises 
forming on a substrate a film of pattern forming material 
comprising (a) a resin having functional groups capable of 
becoming alkali-soluble under an acid atmosphere, (b) a 
photosensitive compound being able to generate an acid 
by exposure to light, and (c) a solvent for dissolving both 
the components (a) and (b), 
exposing the film selectively to deep ultraviolet light, 
subjecting the resulting film to heat treatment, and 
developing the resulting film with a mixed solvent compris- 
ing tetramethylammonium hydroxide and an amount, 
sufficient to improve the adhesion of said positive pattern 
to said substrate of an alcohol to form the desired positive 
pattern. 
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5,300,405 
PROCESSING OF PHOTOGRAPHIC SILVER HALIDE 
PHOTOSENSITIVE MATERIAL AND PROCESSOR USED 
THEREIN 
Minoru Yamada; Junichi Kose; Shinichi Matsuda, and Yasuhiro 
Kawai, all of Kanagawa, Japan, assignors to Fuji Photo Film 
Co., Ltd., Kanagawa, Japan 
Filed Mar, 23, 1993, Ser. No. 35,399 
Claims priority, application Japan, Mar. 23, 1992, 4-095813 
Int. Cl.5 GO3C 5/26 


USS. Ci. 430—363 11 Claims 


1. A method for processing a photographic silver halide 
photosensitive material after exposure through an automatic 
processor comprising a developing section for developing the 
material with an alkaline developer, a fixing section for fixing 
the material with a fixer at pH 4.6 or higher, a washing section 
for washing the material with water and/or a stabilizing sec- 
tion for stabilizing the material, and a drying section for drying 
the material, 

said processor drying section includes a plurality of con- 

veyor rollers for defining a path, a drive shaft operatively 
coupled to the rollers to rotate the rollers for feeding the 
photosensitive material forward along the path, and a 
plurality of air injectors for injecting hot air against the 
surfaces of the photosensitive material traveling along the 
path, 

the plurality of conveyor rollers and/or the plurality of air 

injectors are arranged in said drying section so as to satisfy 
at least one of the relationships represented by the follow- 
ing formulae (1) and (2): 


k\M+0.5<L<(ki+1M—0O.5 (1) 


kyoM+0.5< P<(k2+1)M—0.5 (2) 
wherein L is the distance (in mm) between two adjacent 
conveyor rollers, 

P is the distance (in mm) between two adjacent air injectors, 

M is the distance (in mm) over which the photosensitive 
material is fed per revolution of the drive shaft, 

kj is equal to 0 or an integer of 1 to 8, and 

k2 is equal to 0 or an integer of 1 to 8. 


5,300,406 
PHOTOGRAPHIC ELEMENT COMPRISING A 
COMBINATION OF A DEVELOPMENT INHIBITING 
RELEASING COUPLER AND A BLEACH 
ACCELERATOR RELEASING COMPOUND 

William J. Begley, Webster; Stephen P. Singer, Spencerport; 

David T. Southby, Rochester, and Donald, Jr. Singleton, 

Hanlin, ali of N.Y., assignors to Eastman Kodak Company, 

Rochester, N.Y. 

Filed Jun. 29, 1992, Ser. No. 906,251 
Int. Cl.5 GO3C 7/34, 7/32 

US. Cl. 430—382 16 Claims 

1. A color photographic element comprising a support bear- 
ing at least one photographic silver halide emulsion layer, an 
image dye-forming coupler, and a combination of a develop- 
ment inhibitor releasing coupler and a wash-out coupler, the 
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washout coupler (A) being distinct from the development 
inhibitor coupler and 
(i) capable of forming a compound upon reaction with oxi- 
dized developer that is washed out of the photographic 
element upon processing or forms a compound which 
washes out after further reaction and 
(ii) capable of releasing a bleach accelerator group, and 
(iii) is represented by the formula: 


(SOL),—COUP—(R!),—(R2)-— BLEACH 


wherein: 

SOL is a water solubilizing group having the structure 
—CONH)?; COUP is a naphtholic coupler moiety having 
SOL in its 2-position; 

R! is selected from a timing group and a releasing group; 

R? is selected from —OC(O)—, —OC(S)—, —SC(O)— and 
—SC(S)—; 

BLEACH is a bleach accelerator group; 

xs:1, 2,003; 

y is 1 or 2; 

z is 1 or 2; and the development inhibitor releasing coupler 
selected from a timed and non-timed development inhibi- 
tor releasing coupler. 


5,300,407 
SILVER HALIDE PHOTOGRAPHIC MATERIAL 
CONTAINING IMIDAZOPYRAZOLE TYPE COUPLER 
AND IMAGE FORMING METHOD USING SAID 
COUPLER 
Koshin Matsuoka, and Tadahisa Sato, both of Kanagawa, Japan, 
assignors to Fuji Photo Film Co., Ltd., Kanagawa, Japan 
Filed Dec. 2, 1991, Ser. No. 801,396 
Claims priority, application Japan, Dec. 7, 1990, 2-400948 
Int. Cl.5 GO3C 7/38 
US. Cl. 430—386 18 Claims 


Comparative Coupler (M-1) 
Invention (7) 
Invention (5) 
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1. A magenta image forming method which comprises 
developing a silver halide photographic material with a devel- 
oping solution containing an aromatic primary amine develop- 
ing agent in the presence of an imidazo(1,2-b)-pyrazole type 
coupler represented by the following general formula (1): 


@ 


wherein R; represents a hydrogen atom, an alkyl group, an 
alkoxy group, an aryloxy group or an aryl group; R2 represents 
an alkoxy group, an aryloxy group or a substituted or unsubsti- 
tuted amino group represented by the following formula: 
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wherein R’ and R”, which may be the same or different, each 
represents a hydrogen atom, or an aryl group, or R’ and R” 
may combine with each other to form a ring; R3 represents an 
alkyl group or an aryl group; and X represents a halogen atom 
or a group bonded to the coupling position through a sulfur 
atom. 


5,300,408 
METHOD OF BLEACHING OR BLEACH-FIXING A 
COLOR SILVER HALIDE PHOTOGRAPHIC MATERIAL 
Hisashi Okada, and Tadashi Inaba, both of Kanagawa, Japan, 
assignors to Fuji Photo Film Co., Ltd., Kanagawa, Japan 
Filed Dec. 14, 1992, Ser. No. 990,251 
Claims priority, application Japan, Dec. 12, 1991, 3-350665 
Int. Cl.5 GO3C 7/00, 5/44, 5/38, 5/42 
US. Ci. 430—393 17 Claims 
1. A method for processing a silver halide color photo- 
graphic material which has been imagewise exposed and devel- 
oped in a developing solution, which method comprises pro- 
cessing the material with a processing solution containing at 
least one chelate compound of a metal salt selected from the 
group consisting of salts of Fe(III), Mn(IID, Co(II), Rh(ID, 
Rhi(III), Au(II), Au(III) and Ce(IV) with an organic acid or a 
salt thereof, wherein said organic acid is represented by the 
following general formula (I): 


®n 


wherein Z represents a nonmetallic atom group required to 
form a heterocyclic group; R represents a substituent; n repre- 
sents 0 or an integer of from 1 to 10; Q;, Qo, and Q3 each 
represents a hydrogen atom, an aliphatic hydrocarbon group 
substituted by a carboxyl group, an aromatic hydrocarbon 
group substituted by a carboxyl group or a heterocyclic group 
substituted by a carboxyl group; and W represents a divalent 
linkage group containing at least one of an alkylene group, or 
an arylene group. 


5,300,409 

METHOD FOR PROCESSING A DYE CONTAINING 

SILVER HALIDE PHOTOGRAPHIC LIGHT-SENSITIVE 
MATERIAL 

Hiroyuki Ushiroyama, and Kazuhiro Yoshida, both of Hachioji, 

Japan, assignors to Konica Corporation, Tokyo, Japan 

Filed Nov. 9, 1990, Ser. No. 611,285 
Claims priority, application Japan, Nov. 13, 1989, 1-294430 
Int. Cl.5 GO3C 1/76, 1/825, 1/83 

U.S. Cl. 430—428 1 Claim 

1. A method for processing a light-sensitive silver halide 
photographic material comprising: developing, fixing and 
washing or stabilizing the light-sensitive material, wherein the 
washing or stabilizing time is not longer than 15 seconds and 
wherein a replenishing solution for the washing or stabilizing is 
in an amount of not more than 3 liters per square meter of the 
light-sensitive material, which photographic material com- 
prises a support, and a hydrophilic colloidal layer on each side 
of the support, wherein either one of the hydrophilic colloidal 
layers contains a dye represented by the following formulas Ia, 
Ib or Ic 
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t 
Ry 


(X9)n—1 

wherein Rj, R2, R3, R4, Rs and Ré¢ each represent an alkyl 
group; Y; and Y2 each represent a group consisting of non- 
metal atoms necessary to form a pyrrolopyridine ring, with the 


proviso that in the formulas Ib and Ic Y; and Y2 contain a bond 
of 


\7 
N 


\ 7 
N 
1@ 
Ry 
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respectively L is a methine group; X- is an anion; m is an 
integer of 4 or 5; n is an integer of 1 or 2, provided that n is 1 
when the dye forms an intramolecular salt; wherein at least 
two of Ri, R2, R3, R4, Rs, Re, Y1 and Y2 are acid groups or at 
least two of Ri, R2, R3, R4, Rs, Re, Yi and Y2 are substituents 
having at least one of group of the formula —CH2CH2OR in 
which R is a hydrogen atom or an alkyl group; and 
wherein the side of the light sensitive material having the 
hydrophilic colloidal layer containing the dye has a gela- 
tin content of not more than 3.0 g/m2. 


5,300,410 
DEVELOPER FOR SILVER HALIDE PHOTOGRAPHIC 
LIGHT-SENSITIVE MATERIAL 
Sukeaki Date; Eiichi Terashima; Toshiro Kondo; Eiji Mat- 
subara; Masao Okushima, and Seiichi Sumi, all of Nagaoka- 
kyo, Japan, assignors to Mitsubishi Paper Mills Limited, 
Tokyo, Japan 
Continuation of Ser. No. 798,995, Dec. 2, 1991, abandoned, 
which is a continuation of Ser. No. 554,523, Jul. 20, 1990, 
abandoned. This application Feb. 22, 1993, Ser. No. 20,458 
Claims priority, application Japan, Jul. 21, 1989, 1-186265; 
Mar. 30, 1990, 2-083106 
Int. Cl.5 GO3C 5/305 
US. Cl. 430—488 8 Claims 
1. A developer for silver halide photographic light-sensitive 
material which contains at least one of the compounds repre- 
sented by 
Formulas I, II and III as follows: 
Formula I: 
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wherein M represents a hydrogen atom, an alkali metal or 
NHg, and B represents a hydroxyalkyl group, or 


Ri 
ee 
—N . 
\ 


R2 


R; and R2 each representing a hydrogen atom or —X—Y 

group in which X represents a divalent group and Y 

represents a carboxyl group or a hydroxyl group; 
Formula II: 


wherein M represents a hydrogen atom, an alkali metal or 

NHg, A’ represents an organic divalent group, and B’ 

represents ©—SO3M’, —COOM'’, —SO2NHR;3, 

—CONHR:;, or —OH wherein M’ represents a hydrogen 

atom, an alkali metal atom or NH4, and R3 represents a 

hydrogen atom or an alkyl group of 1-3 carbon atoms; and 
Formula III: 


wherein M and B’ are the same as defined in the above 

Formula II; 

wherein content of the compound is about 0.005 g-about 5 g 
per 1 liter of the developer; 

and wherein said developer further contains an antifoggant 
selected from the group consisting of 5-nitroindazole, 
5-nitrobenzimidazole, 5-methyl-benzotriazole, 5-nitroben- 
zotriazole, benzothiazole, and 1-phenyl-5-mercaptotet- 
razole. 


5,300,411 
PHOTOGRAPHIC LIGHT-SENSITIVE ELEMENTS 

Melvin D. Sterman, Pittsford; Alfred B. Fant, Rochester; Mel- 

vin M. Kestner, Hilton; Dennis E. Smith, and Gary W. Vis- 

conte, both of Rochester, all of N.Y., assignors to Eastman 

Kodak Company, Rochester, N.Y. 

Filed Oct. 30, 1992, Ser. No. 968,714 
Int. Cl.5 GO3C 1/00 

USS. Cl. 430—496 12 Claims 

1. A photographic element comprising at least one light-sen- 
sitive layer on a support said element containing in at least one 
layer, a first particulate matte material and a second particulate 
material, said first particulate material being polymeric parti- 
cles bonded to gelatin and the second particulate material 
being colloidal silica having a particle size of less than 50 nm, 
said first particulate size of less than 50 nm, said first particulate 
matte material having a means particle size of from 1 to 5 
micrometers. 
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5,300,412 

SILVER HALIDE COLOR PHOTOGRAPHIC MATERIAL 
Keiji Mihayashi, and Naoki Saito, both of Kanagawa, Japan, 

assignors to Fuji Photo Film Co., Ltd., Kanagawa, Japan 

Filed Feb. 28, 1992, Ser. No. 843,161 

Claims priority, application Japan, Mar. 1, 1991, 3-57697 

The portion of the term of this patent subsequent to Mar. 16, 
2010, has been disclaimed. 
Int. Cl.5 GO3C 1/46 

USS. Cl. 430—503 21 Claims 

1. A silver halide color photographic material having at least 
one light-sensitive silver halide emulsion layer or light-insensi- 
tive layer on a support, wherein the light-sensitive silver halide 
emulsion layer or a light-insensitive layer contains a yellow 
coupler selected from the group consisting of a yellow coupler 
represented by the following formula (I), a yellow coupler 
represented by the following formula (II) and combinations 
thereof, and a cyan coupler selected from the group consisting 
of a phenolic cyan coupler having a phenylureido group at the 
2-position and a carbonamido group at the 5-position, a naph- 
tholic cyan coupler having an amino group at the 5-position 
and combinations thereof; 


Xi ® 


\ 
N—CO—CH—CO—NH—Y 
é | 


X2 Z 


i N—CO—CH—OO—NE—Y 


el z 


wherein X; and X2 each represents an alkyl group, an aryl 
group, or a heterocyclic group; X3 represents an organic group 
capable of forming a nitrogen-containing heterocyclic group 
with >N—; Y represents an aryl group or a heterocyclic 
group; and Z represents a group capable of being released at 
the reaction of the coupler shown by the foregoing formula 
and an oxidation product of a developing agent. 


5,300,413 
PHOTOELECTRIC ELEMENTS FOR PRODUCING 
SPECTRAL IMAGE RECORDS RETRIEVABLE BY 
SCANNING 
James E. Sutton, Rochester; John Gasper, Hilton; Allen K.-C. 
Tsaur, Fairport, and Ann Tarn, Pittsford, all of N.Y., assign- 
ors to Eastman Kodak Company, Rochester, N.Y. 
Filed Nov. 27, 1992, Ser. No. 982,358 
Int. Cl.5 GO3C 1/46 
US. Cl. 430—503 16 Claims 

1. A multicolor photographic element comprised of 

a support and, coated on the support, 

a plurality of emulsions for individually recording image- 
wise exposure in one of at least two different regions of 
the visible spectrum, each of the emulsions for recording 
imagewise exposure being tabular grain emulsions having 
an average aspect ratio of at least 2, 

wherein 

in each of the tabular grain emulsions tabular grains exhibit- 
ing a mean equivalent circular diameter of greater than 0.4 
micrometer and a mean thickness of less than 0.2 microm- 
eter account for greater than 90 percent of total grain 
projected area, 

no more than one of the tabular grain emulsions exhibits a 
mean tabular grain thickness of less than 0.07 micrometer, 

each of the remaining tabular grain emulsions exhibits a 
coefficient of variation of tabular grain thickness of less 
than 15 percent, and 

the mean tabular grain thicknesses of emulsions for record- 
ing imagewise exposure to different regions of the visible 
spectrum differs by at least 0.02 micrometer. 
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5,300,414 
PHOTOGRAPHIC MATERIAL CONTAINING UV 
ABSORBER 

David G. Leppard, Marly; Vien V. Toan, Lentigny, and Mario 

Slongo, Tafers, all of Switzerland, assignors to Ciba-Geigy 

Corporation, Ardsley, N.Y. 

Filed Sep. 1, 1992, Ser. No. 939,507 

Claims priority, application Switzerland, Sep. 5, 1991, 

2607/91 
Int. Cl.5 GO3C 1/46 

US. Cl. 430—507 22 Claims 

1. A photographic material comprising, on a base, blue-sensi- 
tive, green-sensitive and/or red-sensitive silver-halide emul- 
sion layers and, if desired, a protection layer, a layer containing 
a UV absorber being arranged between the uppermost silver- 
halide emulsion layer and the protection layer, or on top of the 
uppermost silver-halide layer, wherein the UV absorber con- 
forms to the formula 


OH 


i N 
oa OH 
) 
I 
N 
RO OR; 


in which 

the radicals E), E2 and E3, independently of one another, are 
alkyl having 1 to 18 carbon atoms substituted by 
—CO2R2, 

where R>2 is alkyl having 1 to 18 carbon atoms, or oxygen-, 
sulfur- or nitrogen-interrupted alkyl or hydroxyalkyl 
having 3 to 30 carbon atoms, hydroxyalkyl having 2 to 18 
carbon atoms, alkenyl having 3 to 18 carbon atoms, glyci- 
dyl, cycloalkyl having 5 to 8 carbon atoms, benzyl, alkyl- 
phenyl having 1 to 12 carbon atoms in the alkyl moiety, 
phenyl, furfuryl or a radical of the formula —CH2C- 
H(OH)R7, 

R7 is phenylalkyl having 1 to 6 carbon atoms in the alkyl 
moiety or a radical of the formula —CH2ORg, and 

Rg is cyclohexyl, benzyl, phenyl or tolyl; or 

the radicals E;, E2 and E3, independently of one another, are 
radicals of the formula —CH2—CH(OR,)Ry, —CH2C- 
H(OR,)CH2OR,z, 


ZN 
—CH,CH——CH, 


—CH)COR, or —CH2COCH20OR,, where 

R, is H, —COR;,, —COOR, or —SiR,R,R,, 

Ry is C}-Cigalkyl or phenyl-C;-Cgalkyl, 

R, is C;-Cygalkyl, C2-Cjgalkenyl, phenyl-C;-Cyalkyl, 
—COR; or oxygen-interrupted C2-C4alkyl or C2-C>. 
shydroxyalkyl, 

Rs is C}-Cygalkyl, C2-Cjgalkenyl or phenyl, 

Ry is C;-Cgalkyl, and 

Rp, R,and R,, independently of one another, are C;-Ceal- 
kyl or phenyl; or 

the radicals E;, E2 and E3, independently of one another, are 
G-II groups, where II is a group of the formula 
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,! ” 
Cine ie 
R22 P R22 
and G is a direct bond or a divalent group of one of the 
following formulae: 


—(CHy)g—, —(CH2)g—O—, —(CH2)y—O— Rs, 
—(CH3)g—CO—X—(CH2),—, 
—(CH2)y—CO—X—(CH2),—0-—, 


o= HO 


R27 OR28 


—CH2—CH—O—, —CH2—CH—CH2—O—,, 
Oo 
ll 
—C—CH(R29)— CH? or 


—CH)—CH(OH)—CH)—Y—(CH2),—, 


in which q and r, independently of one another, are 1-4 

and p is 0-50. 

R26 is C}-Cj2alkylene, cyclohexylene or phenylene, 

Ro7 is Cy-Cy2alkyl, Cs—Cgcycloalkyl, phenyl, C2—C;3alk- 
oxymethyl, Cg-Cocycloalkoxymethyl or phenoxy- 
methyl, 

R2 is a group of the formula G-II, 

R29 is hydrogen or methyl, 

X is —O— or —NR23—, in which R23 is hydrogen, 
C,-C)2alkyl or a —(CH2)3—G-II or —(CH2)3—O—G- 
II group, 

Y is —O— or —NH—, and 

R20, Rai and R22, independently of one another, are 
C-Cigalkyl, cyclohexyl, phenyl or C;-C;galkoxy. 


5,300,415 
PHOTOGRAPHIC PAPER 

Erika M. Sato, Rochester, N.Y., and Peter D. Marsden, North 

Harrow, England, assignors to Eastman Kodak Company, 

Rochester, N.Y. 
Division of Ser. No. 941,333, Sep. 4, 1992, Pat. No. 5,252,424. 

This application Jul. 15, 1993, Ser. No. 92,292 
Int. Cl.5 GO3C 1/84 

US. Cl. 430—513 15 Claims 

1. A photographic element comprising a paper substrate 
with a polyolefin coating provided on at least one surface, a 
hydrophilic colloid layer on the polyolefin coating, and at least 
one light sensitive silver halide emulsion above the hydrophilic 
colloid layer, wherein said hydrophilic colloid layer comprises 
a removable antihalation material and about 20 to 85 percent 
by weight white pigment. 
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5,300,416 
SILVER HALIDE PHOTOGRAPHIC LIGHT-SENSITIVE 
MATERIAL 

Junichi Yamanouchi; Satoru Toda; Nobuaki Ohmori, and Yuichi 

Ohashi, all of Kanagawa, Japan, assignors to Fuji Photo Film 

Co., Ltd., Kanagawa, Japan 

Filed Jul. 8, 1992, Ser. No. 910,394 
Claims priority, application Japan, Jul. 9, 1991, 3-193596 
Int. Cl.5 GO3C 1/85 

US. Cl. 430—529 10 Claims 

1. A silver halide photographic light-sensitive material com- 
prising a support having provided thereon at least one light- 
sensitive silver halide emulsion layer, wherein the material 
contains an anionic crosslinked polymer dispersion containing 
a polymer represented by Formula (1), and the material further 
contains an anionic water soluble polymer represented by 
Formula (II): 


R! Formula (1) 


I 
CAI CBI CHC 


(Ltn a "ete 


Formula (II) 


R! 
| 
¢hy— CEH— €CH2C}7— 


(Lm ECO) 


wherein A represents a repetitive unit formed by copolymeriz- 
ing a crosslinking monomer having at least two copolymeriz- 
able ethylenically unsaturated groups; B and E each represent 
a monomer unit formed by copolymerizing copolymerizable 
ethylenically unsaturated monomers; R! represents a hydrogen 
atom, a substituted or unsubstituted lower alkyl group, or a 
halogen atom; L represents a di- to tetravalent linkage group; 
M represents a hydrogen atom or a cation; m represents 0 or 1; 
n represents 1, 2 or 3; D represents a monomer unit formed by 
copolymerizing at least one monomer selected from the group 
consisting of N,N-dimethylacrylamide, N-acryloylmorpholine, 
and N-acryloylpiperidine; x, y, z, x’, y’ and z’ each represent a 
percentage of a monomer component, provided that x is from 
1 to 70, y is from 0 to 50, and z is from 25 to 90, x’ is from 1 to 
99, y’ is from 0 to 50, and z’ is from 1 to 99, wherein 
x+y+z=100 and x’+y’+z’=100; 
wherein the polymers represents by Formula (I) and For- 
mula (II) are present in a ratio of from 60 to 99% by 
weight for the polymer of Formula (I), based on the sum 
of the weights of the polymers represented by Formula (I) 
and Formula (II); and 
wherein the polymers represented by Formula (I) and For- 
mula (II) are present in a total amount of from 0.1 to 20 g 
per m2 of the light-sensitive material. 


5,300,417 
PHOTOGRAPHIC ELEMENT CONTAINING STRESS 
ABSORBING PROTECTIVE LAYER 
Kenneth J. Lushington, Rochester; Richard P. Szajewski, both 
of Rochester, and Kevin M. O’Connor, Webster, all of N.Y., 
assignors to Eastman Kodak Company, Rochester, N.Y. 
Continuation of Ser. No. 720,360, Jun. 25, 1991, abandoned. 
This application Dec. 10, 1992, Ser. No. 989,750 
Int. Cl.5 GO3C 1/76 
US. Cl. 430—536 9 Claims 
1. A light sensitive photographic element comprising a sup- 
port bearing at least one light sensitive silver halide emulsion 
layer, a non-light sensitive overcoat layer, and at least one 
non-light sensitive stress absorbing layer between the emulsion 
layer and the overcoat layer, wherein the stress absorbing 
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layer comprises a polymer latex and hydrophilic colloid in a 
mass ratio greater than or equal to about 1:1, the polymer latex 
having a glass transition temperature of less than about 5° C. 


5,300,418 

VISCOSITY CONTROL OF PHOTOGRAPHIC MELTS 
Gary W. Visconte, Rochester; Pranab Bagchi, Webster; James 

A. Friday; Michael W. Orem, both of Rochester, all of N.Y., 

and Alan R. Pitt, Hertfordshire, United Kingdom, assignors to 

Eastman Kodak Company, Rochester, N.Y. 

Filed Apr. 16, 1992, Ser. No. 869,978 
Int. Cl.5 GO3C 1/08 

U.S. Cl. 430—546 


1. A melt for the coating of a layer in a photographic ele- 
ment comprising a solution of water, gelatin and in solution an 
anionically charged, hydrophobic group containing compound 
that is water soluble or soluble in a solution of 5 to 20 percent 
of water miscible organic solvent, 

said melt being further characterized by containing an 

amount of an amphiphilic compound which is sufficient to 

reduce the viscosity of said melt, said compound selected 
from the class consisting of: 

Type A: Sugar (saccharidic) compounds, characterized 
by having one to three hydrophobic groups, each group 
containing from about 6 to about 22 carbon atoms, and 
having one or more attached hydrophilic mono- or 
oligosaccharidic hydrophilic chains; and 

Type B: Compounds comprising a hydrophobic group 
having from about 6 to about 22 carbon atoms and 
having one or two attached hydrophilic chains compris- 
ing at least 4 oxyethylene and/or glycidyl ether groups 

and mixtures thereof. 


5,300,419 

SILVER HALIDE COLOR PHOTOGRAPHIC MATERIAL 
Nobuo Seto; Hiroyuki Yoneyama; Masakazu Morigaki; 

Hidekazu Sakai; Hidetoshi Kobayashi, and Shigeru 

Yamazaki, all of Kanagawa, Japan, assignors to Fuji Photo 

Film Co., Ltd., Kanagawa, Japan 

Filed May 27, 1992, Ser. No. 888,858 

Claims priority, application Japan, May 28, 1991, 3-150897; 

Jan. 22, 1992, 4-29904 
Int. Cl.5 GO3C 7/34, 7/392 

U.S. Cl. 430—551 26 Claims 

1. A silver halide color photographic material containing at 
least one cyan dye forming coupler of formula (C-1) and at 
least one compound of formula (I) in the same layer of the 
material: 


(C-1) 
NHCONH—A, 
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wherein 

Ro represents an alkyl group, an alkenyl group, an aryl 
group, or a heterocyclic group; 

X represents a hydrogen atom, or a group capable of being 
split off by a coupling reaction with the oxidation product 
of an aromatic primary amine color developing agent; and 

Ar represents an aromatic group; 


R) R3 


7 
N—N 


R2 


® 


Ry 


wherein 

Rj, Ro, R3 and Rg represents an alkyl group; 

R; and R2, or R3 and Rg may be directly bonded to each 
other to form a 5-membered to 8-membered ring along 
with the nitrogen atom in the formula; 

provided that R; and R3, or R2 and Rg are not bonded to 
each other to form a ring, and that the sum of the carbon 
atoms of R;, R2, R3 and Rg, is 6 or more. 


5,300,420 
STABILIZERS FOR PHOTOTHERMOGRAPHY WITH 
NITRILE BLOCKING GROUPS 
Raymond J. Kenney, Woodbury, and Larry R. Krepski, White 
Bear Lake, both of Minn., assignors to Minnesota Mining and 
Manufacturing Company, St. Paul, Minn. 
Filed Jun. 1, 1993, Ser. No. 69,517 
Int. Cl.5 GO3C 1/06, 1/00 
USS. Cl. 430—615 17 Claims 
1. A photothermographic composition comprising a photo- 
graphic silver halide, an organic silver salt, a reducing agent 
for the organic silver salt, and a stabilizer having a nucleus of 
the formula: 


R! R3 oO R* RD R? 
Oe he ie 

ig hy Gees Vit alia 
R? H 


R® R8 


wherein 
A represents a post-processing stabilizer in which a hydro- 


gen atom of the post-processing stabilizer (AH) has been 
replaced by 


R* RD R?7 
Je ee 
—C—N—C—(C),—CN 


1 30 


R® R8 

R!, R2, and R3, are independently hydrogen or methyl and 
with the proviso that R! can represent aryl group when 
R2 and R3 are hydrogen; 

R‘ is hydrogen or a lower alkyl group of from 1 to 4 carbon 
atoms; 

R5 and R® independently represent hydrogen, an alkyl 
group, a cycloalkyl group or, an aryl group; 

R’ and R® are independently hydrogen or lower alkyl 
groups of | to 4 carbon atoms; and 

nis O or 1. 
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5,300,421 
METHOD FOR QUANTITATIVE MEASUREMENT OF 
TRACE ENZYME AND SUBSTRATE USED THEREIN 
Nobuhito Masuda; Nobuo Suzuki; Shoji Ishiguro, and Mitsunori 
Ono, all of Asaka, Japan, assignors to Fuji Photo Film Co., 
Ltd., Kanagawa, Japan 
Continuation of Ser. No. 368,615, Jun. 20, 1989, abandoned. 
This application Jul. 8, 1991, Ser. No. 727,347 
Claims priority, application Japan, Jun. 20, 1988, 63-151802 
Int. Cl.5 C12Q 1/00; GOIN 33/53 
US. Cl. 435—4 21 Claims 
1. A substrate for use in a quantitative measurement of an 
enzyme, characterized in that said substrate has a molecular 
structure comprising: 
at least one structure (A) having a contact site and a recogni- 
tion or binding site for reaction with the enzyme to be 
assayed; 
at least one labelling structure (B) capable of forming photo- 
graphically developable nuclei upon contact with silver 
halide grains after contacting the substrate with the en- 
zyme to be assayed; and 
at least one structure (C) cable of being specifically adsorbed 
by an absorbent. 
wherein said at least one labelling structure (B) is linked 
through said at least one structure (A) with at least one 
structure (C) in a manner that does not destroy the reac- 
tivity of the at least one structure (A) with the enzyme to 
be assayed, and wherein said at least one structure (C) is 
capable of being released from the substrate upon reaction 
of the substrate with the enzyme to be assayed. 


5,300,422 
SCREENING METHOD FOR CONTROLLING 
AGRANULOCYTOSIS 

Stanton L. Gerson, Pepper Pike, and Herbert Meltzer, Shaker 

Heights, both of Ohio, assignors to Case Western Reserve 

University, Cleveland, Ohio 

Filed Dec. 4, 1991, Ser. No. 802,162 
Int. Cl.5 C12Q 1/00; GOIN 33/48 

US. Cl. 435—4 14 Claims 

1. A method of detecting vulnerability to agranulocytosis 
complications in a patient on clozapine therapy before the 
onset of agranulocytosis which comprises establishing the 
concentration of N-desmethylclozapine in the blood serum or 
bone marrow of said patient, comparing the concentration of 
N-desmethylclozapine in the blood serum or bone marrow of 
said patient to a pre-set vulnerability level which is a concen- 
tration range of between 1.0 to 2.0 yg/ml of N-desmethyl- 
clozapine, and correlating the concentration of N-desmethyl- 
clozapine in the blood serum or bone marrow of said patient to 
a condition of vulnerability to agranulocytosis complications. 


5,300,423 
SPECIFIC BINDING ASSAY INVOLVING SEPARATION 
OF LIGHT EMISSIONS 
Steven J. Zoha, Jarrettsville, Md.; James E. Davis; Alan R. 
Craig, both of Wilmington, Del., and Alan M. Hochberg, 
Hockessin, Del., assignors to E. I. Du Pont de Nemours and 
Company, Wilmington, Del. 
Division of Ser. No. 648,005, Jan. 30, 1991, Pat. No. 5,192,510. 
This application Sep. 3, 1992, Ser. No. 940,371 
Int. Cl.5 GOIN 21/43, 21/03, 33/533, 33/543 
USS. Cl. 435—7.1 2 Claims 
1. A method for determining an analyte in a sample involv- 
ing a tagged reagent which is either a specific binding partner 
for said analyte or an analyte analog conjugated to the tag, the 
tag capable of producing inelastic scattering of excitation 
radiation, said method employing an apparatus comprising: 
a sample holder formed of a transparent film having a higher 
refractive index than said sample, 
a prism contacting a wall of the sample holder, said prism 
having an exit surface at an angle such that radiation from 
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uncomplexed tag reaches the exit surface at an angle of 
incidence beyond the critical angle, whereby the uncom- 
plexed tag radiation is totally internally reflected by the 
exit surface and the evanescent radiation passes through 
the exit surface; 

said method comprising: 

immobilizing either analyte analog or specific binding part- 
ner for the analyte on the inner surface of said wall of the 
sample holder such that said prism contacts the outer 
surface of said wall of the sample holder forming an opti- 
cal interface with the sample, 





placing a sample in said sample holder with said tagged 
reagent and allowing complexes containing said tag to 
form at the inner surface of said wall of the sample holder 
adjacent the optical interface between the sample holder 
and prism. 

exciting said sample with excitation radiation to excite said 
tag, thereby producing bulk radiation from the uncom- 


plexed tag and evanescent radiation from the complexed 
tag passing through said wall of the sample holder into the 
prism at the optical interface, and 

measuring the evanescent radiation which passes through 
said exit surface as an indication of the amount of analyte 
in the sample. 


5,300,424 
COMPOSITION FOR PRESERVATION OF DIAGNOSTIC 
TEST REAGENTS 

Gerhard Hoss, Weilheim; Gunter Pappert, Tutzing, and Axel 

Schmidt, Miinchen, all of Fed. Rep. of Germany, assignors to 

Boehringer Mannheim GmbH, Mannheim, Fed. Rep. of Ger- 

many 

Filed Jul. 12, 1991, Ser. No. 729,332 

Claims priority, application Fed. Rep. of Germany, Jul. 18, 

1990, 4022878 
Int. Cl.5 GOIN 33/53 

USS. Cl. 435—7,1 5 Claims 

1. In a diagnostic test kit containing diagnostic test reagents 
for determination of an analyte the improvement comprising a 
preservation reagent in said diagnostic test reagents or in a 
buffer solution, wherein said preservation reagent consists of 
2-hydroxypyridine-N-oxide in an active concentration of from 
0.1 to 0.5% and at least one other reagent selected from the 
group consisting of 2-methyl-4-isothiazoline-3-one hydrochlo- 
ride, chloroacetamide, (N,N-methylene-bis-(N-1-hydroxyme- 
thyl)-2,5-dioxo-4-imidazolidinyl))-urea and 5-bromo-5-nitro- 
1,3-dioxane. 
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5,300,425 
METHOD TO PRODUCE IMMUNODIAGNOSTIC 
REAGENTS 
Lawrence M. Kauvar, San Francisco, Calif., assignor to Terrapin 
Technologies, Inc., South San Francisco, Calif. 
Continuation-in-part of Ser. No. 255,906, Oct. 11, 1988, Pat. No. 
5,217,869, which is a continuation-in-part of Ser. No. 108,130, 
Oct. 13, 1987, abandoned. This application Dec. 6, 1989, Ser. No. 
447,009 
Int. Cl.5 GOIN 33/53, 33/543, 33/557 
USS. Cl. 435—7.9 2 Claims 
1. A method to select a successful member from a panel of 
candidate drugs, said successful member being capable of 
binding to a known receptor, which method comprises: 

(a) providing a profile of reactivity of said receptor against a 
panel of maximally diverse mimotopes; 

(b) providing a panel of antibodies which is an inverse image 
of said maximally diverse panel of mimotopes in that each 
antibody binds to one of said mimotopes with a binding 
constant at least twenty times greater than that with any of 
the other mimotopes in the panel; 

(c) preparing a profile of the binding of the candidate drug to 
the members of the inverse image antibody panel; 

(d) matching the mimotype-binding profile of the receptor 
with the inverse image profile of the candidate drug, and 

(e) selecting as said successful member a candidate drug 
which has an inverse image profile which is similar to the 
mimotvpe-binding profile of the recentor. 


5,300,426 
Patent Not Issued For This Number 


5,300,427 
BUFFER SOLUTIONS CONTAINING COLLAGENASE, 
THEIR PREPARATION AND USE FOR DILUTING 
HUMAN SERA 
Paolo Fabrizi, Monteriggioni, and Francesco Donnini, Arezzo, 
both of Italy, assignors to Sclavo S.p.A., Siena, Italy 
Filed Jun. 11, 1991, Ser. No. 713,072 
Claims priority, application Italy, Jun. 13, 1990, 20630A/90 
Int. Cl.5 C12Q 1/37, 1/34; C12N 9/50 
U.S. Cl. 435—7.92 5 Claims 
1. A pH 7.0-7.5 phosphate buffer solution for diluting human 
sera for immunoassays containing type IV collagenase in a 
concentration of 1000-3000 U/l, sodium chloride, bovine 
serum albumin, Brij-35, aggregate human IgG and sodium 
azide. 


5,300,428 
ELECTROCHEMICAL DETECTION OF GROWTH OF 
MICRO-ORGANISMS 

Martin R. Ackland; John K. Blundell, both of Wantage; William 

M. Hedges, Winchester, and James F. Walpole, Oxfordshire, 

all of United Kingdom, assignors to CMB Packaging (UK) 

Limited, Worcester, United Kingdom 
Continuation of Ser. No. 520,442, May 8, 1990, abandoned. This 

application Jun. 29, 1992, Ser. No. 905,220 

Claims priority, application United Kingdom, May 8, 1989, 

8910539; Sep. 18, 1989, 8921068 
Int. Cl.5 C12Q 1/04, 1/10; C12M 1/34, 1/18 

USS. Cl. 435—34 14 Claims 

1. A method for detecting anaerobic growth of a bacterial 
micro-organism in a sterile nutrient medium, wherein said 
bacterial micro-organism is capable of interaction with an 
indicator species as specified hereafter, said method consisting 
essentially of: 

(a) forming a solution of said nutrient medium and an indica- 

tor species selected from the group consisting of ribofla- 
vin, riboflavin phosphate, naphthoquinone, 2-hydroxy- 
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1,4-naphthoquinone, nitrobenzaldehyde, and 7,8-dime- 
thylalloxazine, with said indicator species being capable of 
accepting electrons from a cathode and of interacting with 
said bacterial micro-organism during anerobic growth 
thereof so that the ability of the indicator species to accept 
electrons is altered in dependence on the growth of said 
bacterial micro-organism, and 


LLL 


(b) sensing the change of one or more electrical properties of 
said solution while in direct contact with two electrodes, 
one of which is a cathode. 


5,300,429 
PHB-FREE GELLAN GUM BROTH 
John K, Baird, and Joseph M. Cleary, both of San Diego, Calif., 
assignors to Merck & Co., Inc., Rahway, N.J. 
Continuation of Ser. No. 839,723, Feb. 18, 1992, abandoned, 
which is a continuation of Ser. No. 571,397, Aug. 23, 1990, 
abandoned. This application Feb. 22, 1993, Ser. No. 21,635 
Int. Cl.5 C12P 19/04 
US. Cl. 435—101 3 Claims 
1. A biologically pure culture of Pseudomonas elodea strain 
LPG-2 having all of the identifying characteristics of ATCC 
53967, said culture which produces broth containing recover- 
able amounts of gellan gum by submerged, aerobic fermenta- 
tion of an assimilable carbon source wherein said gellan gum 
broth contains no more than 0.019% (w/v) of poly-B-hydroxy- 
butyrate, wherein the width of ATCC 53967 is between about 
0.4-0.5 um and the length is between about 1.5-2.5 wm. 


5,300,430 
BIOCATALYTIC PROCESS FOR THE PRODUCTION OF 
L-(—)-CARNITINE FROM CROTONOBETAINE AND 
STRAINS OF PROTEUS FOR USE IN SAID PROCESS 
Stuart Shapiro, Ziirich, Switzerland; Manrico Bernardini, 

Rome, Italy, and Charles J. Sih, Madison, Wis., assignors to 

Sigma-Tau Industrie Farmaceutiche Riunite S.p.A., Rome, 

Italy 

Continuation of Ser. No. 699,599, May 14, 1991, abandoned. 
This application Jan. 7, 1993, Ser. No. 1,403 
Claims priority, application Italy, May 14, 1990, 47953 A/90 
Int. Cl.5 C12P 13/00; C12N 1/20 
USS. Cl. 435—128 9 Claims 

1. A microbiological process for producing L-(—)-carnitine 

that comprises: 

(a) preparing a surface culture on a solid medium of a micro- 
organism capable of steroselectively hydrating crotonobe- 
taine to L-(—)-carnitine; 

(b) preparing a catalytically-active biomass by inoculating a 
liquid medium containing crotonobetaine with the culture 
obtained in step (a); 

(c) separating the biomass from the liquid medium; 

(d) incubating the separated biomass in a biotransformation 
fluid containing at least 10% (w/v) of crotonobetaine 
inner salt for a time and under conditions sufficient for the 
production of L-(—)-carnitine, and 

(e) recovering L-(—)-carnitine from the biotransformation 
fluid, wherein said microorganism is selected from the 
group consisting of Proteus mirabilis NRRL B-18480, 


APRIL 5, 1994 


Proteus mirabilis NRRL B-18481, Proteus mirabilis NRRL 
B-18482, and Proteus mirabilis NRRL B-18483. 


5,300,431 
POSITIVE SELECTION VECTOR FOR THE 
BACTERIOPHAGE P1 CLONING SYSTEM 
James C. Pierce, Wilmington, Del., and Nat L. Sternberg, West 
Chester, Pa., assignors to E. I. Du Pont de Nemours and 
Company, Wilmington, Del. 
Filed Feb. 26, 1991, Ser. No. 662,224 
Int. Cl.5 C12N 15/00, 1/21, 15/70, 15/11 


U.S. Cl. 435—172.3 
mY rep 
i 


5 Claims 


pAd10-SacBII 
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1. A vector comprising a positive selection cassette for use in 

an Escherichia coli host, said cassette comprising, 

(a) a SacB gene from Bacillus amyloliquifaciens, the expres- 
sion of which is lethal to a Escheriehia coli host; 

(b) Sfil and Sall restriction sites upstream of the SacB gene; 

(c) Sp6 and T7 RNA polymerase promoters bordering a 
BamHI restriction site between them and located up- 
stream of the Sall restriction site; 

(d) a NotI restriction site upstream of the T7 promoter; 

(e) a consensus Escherichia coli promoter which controls 
expression of the SacB gene and which is upstream of the 
NotI restriction site; 

(f) a Plcl repressor protein binding site overlapping said 
consensus Escherichia coli promoter for the binding of a 
Pic! protein and the control of said consensus promoter; 

(g) a P1 lytic replicon for the amplification of the vector 
under derepression; and 

(h) a P1 plasmid replicon for maintaining single copy num- 
ber of the vector under conditions of lytic replicon repres- 
sion, wherein lethal expression of the SacB gene in the 
Escherichia coli host can be blocked either by expression of 
a Plcl repressor gene or by cloning a large molecular 
weight DNA fragment into the GamHI site between the 
Sp6 and T7 RNA polymerase promoters. 


5,300,432 

OCTANUCLEOTIDE RESTRICTION ENDONUCLEASE, 

SRF I, AND METHOD FOR PRODUCING THE SAME 
Timothy G. Simcox, and Mary E. Simcox, both of Del Mar, 

Calif., assignors to Stratagene, La Jolla, Calif. 
Continuation of Ser. No. 778,772, Oct. 18, 1991. This application 

May 20, 1993, Ser. No. 65,078 
Int. Cl.5 C12N 9/22 

US. Cl, 435—199 7 Claims 

1. An isolated restriction endonuclease Srf I having endonu- 
clease specificity for, and a cleavage site in, a double stranded 
nucleotide sequence represented by the formula: 

5’ GCCC*GGGC 3’ 

3' CGGG*CCCG 5’ 
wherein G and C respectively represent the nucleotides guan- 
ine and cytosine and * represents the Srf I cleavage site in each 
strand of said sequence. 
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5,300,433 
METHODS FOR THE INACTIVATION OF VIRUSES IN 
VIRAL-CONTAMINATED PHARMACEUTICAL 
COMPOSITIONS 
Michael E. Hrinda, Gwynedd Valley; Rose D’ Alisa, Warrington, 
and George C. Tarr, Jeffersonville, all of Pa., assignors to 
Rhone-Poulenc Rorer Pharmaceuticals Inc., Collegeville, Pa. 
Continuation of Ser. No. 366,855, Jun. 15, 1989. This application 
Sep. 25, 1991, Ser. No. 765,479 
Int. Cl.5 C12N 7/06, 7/04; A61K 35/14; COTK 15/04 

U.S. Cl, 435—238 11 Claims 

1. A redundant process for rendering a blood product se- 
lected from the group consisting of prothrombin, Factor II, 
Factor VII, Factor IX, Factor X, Protein C and Protein S 
containing labile blood proteins and HIV viruses, free of active 
HIV viruses, which comprises: 

(a) chromatographing said blood product on a monoclonal 
antibody affinity matrix to purify it; 

(b) eluting the chromatographed blood product from the 
monoclonal antibody affinity matrix with an effective 
amount of sodium thiocyanate which does not denature 
said blood product; 

(c) allowing the eluted mixture to sand for a period of time 
and at a temperature sufficient to inactivate substantially 
all of said HIV viruses; 

(d) dialyzing said eluted mixture to remove said sodium 
thiocyanate; and 

(e) removing said inactivated and residual active HIV vi- 
ruses from said eluted mixture. 


5,300,434 
HYBRIDOMA CELL LINE PRODUCING AN ANTIBODY 
TO TYPE-I COLLAGEN AMINO-TERMINAL 
TELOPEPTIDE 
David R. Eyre, Mercer Island, Wash., assignor to Washington 
Research Foundation, Seattle, Wash. 
Continuation-in-part of Ser. No. 444,881, Dec. 1, 1989, Pat. No. 
5,140,103, which is a continuation-in-part of Ser. No. 118,234, 
Nov. 6, 1987, Pat. No. 4,973,666. This application Nov. 21, 1990, 
Ser. No. 614,719 
The portion of the term of this patent subsequent to Nov. 27, 
2007, has been disclaimed. 
Int. C1.5 C12N 5/20; COTK 15/28 
U.S. Cl, 435-—240,2 2 Claims 
1. A cell line that produces a specific binding partner that 
binds to first and second peptides consisting essentially of the 
structure 


ee ee 
ee ee 


K 
acy 
K 


| 
K 


is hydroxylysyl pyridinoline or lysyl pyridinoline, and Gin is 
glutamine or pyrrolidine carboxylic acid, and wherein the 
pyridinium ring of the cross-linking amino acid in the first and 
second peptides is closed and open, respectively, the cell line 
having the identifying characteristics of ATCC HB 10611. 


5,300,435 
TRICHOPLUSIA NI CELL LINE WHICH SUPPORTS 
REPLICATION OF BACULOVIRUSES 
Robert R. Granados, Ithaca, N.Y., assignor to Boyce Thompson 
Institute for Plant Research, Inc., Ithaca, N.Y. 
Division of Ser. No. 839,918, Feb. 21, 1992, which is a 
continuation-in-part of Ser. No. 760,697, Sep. 16, 1991, 
abandoned. This application Dec. 1, 1992, Ser. No. 938,821 
Int. C15 C12N 5/00, 1/36 
US. Cl. 435—240.2 4 Claims 
1. An isolated homogeneous cell line from the eggs of Tri- 
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choplusia ni, having all the identifying characteristics of BTI- 
TN-5-B1-4, ATCC CRL 10859. 


5,300,436 
GENETICALLY MODIFIED TYROSINE HYDROXYLASE 
AND USES THEREOF 

Menek Goldstein; Jing Wu; David Filer, and Arnold J. Fried- 

hoff, all of New York, N.Y., assignors to New York Univer- 

sity, New York, N.Y. 
Division of Ser. No. 669,446, Mar. 13, 1991, Pat. No. 5,212,082. 

This application Jan. 26, 1993, Ser. No. 9,075 
Int. Cl.5 C12N 15/00, 9/04 

USS. Cl. 435—252.3 14 Claims 

1. A DNA molecular encoding a variant tyrosine hydroxy- 
lase protein molecule having at least one amino acid substitu- 
tion in the N-terminal fifty five amino acid residues of the 
wild-type protein sequence, said at least one substitution corre- 
sponding to an amino acid selected from Ser-8, Ser-31, Arg-37, 
Arg-38, Gin-39, Ser-40, Leu-41, Ile-42, Glue-43, Asp-44, Ala- 
45, Arg-46 or Lys-47 of a rat or human tyrosine hydroxylase, 
wherein the tyrosine hydroxylase enzymatic activity of said 
variant protein is substantially greater than the enzymatic 
activity of the wild-type protein and wherein said substitution 
is selected from a larger amino acid for a smaller amino acid, a 
smaller amino acid for a larger amino acid, a hydrophilic amino 
acid for a hydrophobic amino acid, or a hydrophobic amino 
acid for a hydrophilic amino acid. 


5,300,437 
ENANTIOMERIC ENRICHMENT AND 
STEREOSELECTIVE SYNTHESIS OF CHIRAL AMINES 
David I. Stirling, Branchburg; George W. Matcham, Bridge- 
water, and Andrew L. Zeitlin, Millington, all of N.J., assign- 
ors to Celgene Corporation, Warren, N.J. 
Continuation-in-part of Ser. No. 549,830, Jul. 9, 1990, Pat. No. 
5,169,780, which is a continuation-in-part of Ser. No. 430,433, 
Nov. 1, 1989, abandoned, and Ser. No. 369,723, Jun. 22, 1989, 
Pat. No. 4,950,606. This application Oct. 9, 1992, Ser. No. 
959,147 
Int. C1.5 C12P 13/02, 7/26, 7/38 
US. Cl. 435—280 16 Claims 
1. A process for the enantiomeric enrichment of a mixture of 
two enantiomeric chiral amines of the formula: 


NH? NH2 


R2 5 C<aR! 


R'gcC—@R? and 


H H 

in which R! and R? together are a tetramethylene or penta- 

methylene chain, at least one hydrogen atom of which is re- 

placed by an enzymatically non-inhibiting group which im- 

parts chirality to said amine, 

which comprises bringing said mixture of chiral amines, in 

an aqueous medium and in the presence of an amino ac- 
ceptor, into contact with an omega-amino acid transami- 
nase which is enzymatically active with respect to the 
depicted amino group of one of said chiral amines, at least 
until a substantial amount of one of said chiral amines is 
converted to a ketone of the formula: 


i 
R!—C—R? 


in which R! and R2 are as defined for said amine. 
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5,300,438 
COMPOSTING APPARATUS 
Quent Augspurger, and Charles H. Bartlett, both of Phoenix, 
Ariz., assignors to Augspurger Engineering, Phoenix, Ariz. 
Filed Jul. 6, 1992, Ser. No. 908,367 
Int. Cl.5 C12M 1/10, 1/02 
US. Cl, 435—312 


1. An apparatus for receiving and decomposing organic 
materials and discharging a compost, said apparatus compris- 
ing: 

(a) a body having a wall with exterior and interior surfaces 
defining a decomposition chamber, said body being fabri- 
cated from a section of corrugated metal pipe of the type 
having helical corrugations extending around the exterior 
and interior wall surfaces of the pipe, said body having an 
inlet at one end and an outlet at the opposite end; 

(b) a frame having support means for rotatively supporting 
said body thereon; 

(c) drive means including motor means for rotating said 
body in a predetermined rotational direction and at a 
predetermined rotational speed; 

(d) elevation means for selectively positioning said body in a 
predetermined position to control residence time within 
the decomposition chamber and to accommodate loading 
and unloading; and 

(e) baffles extending axially along the internal wall of the 
decomposition chamber which baffles, along with the 
interior helical corrugations, will mix the organic material 
and move the material between the inlet to the outlet as 
the body rotates at a predetermined speed and rotational 
direction as decomposition occurs. 


5,300,439 
METHOD, DEVICE, AND COMPOSITION FOR THE 
ASSAY OF IONS 

Steven C. Charlton, Osceola, Ind., assignor to Miles Inc., Elk- 

hart, Ind. 

Continuation-in-part of Ser. No. 564,050, Aug. 6, 1990, 
abandoned. This application Jul. 27, 1992, Ser. No. 919,250 
; Int. Cl.5 GOIN 21/78, 33/52 

US. Cl. 436—74 37 Claims 

2. A method of determining the presence or concentration of 
a predetermined ion in a test sample comprising: 

(a) contacting the test sample with an analyte detection 
device, wherein said analyte detection device includes a 
hydrophilic test pad impregnated with a homogeneous 
hydrophilic indicator reagent composition consisting es- 
sentially of: 

(i) a hydrophobic ion-specific ionophore capable of form- 
ing a complex with the predetermined ion; 

(ii) a hydrophobic reporter substance capable of interact- 
ing with said complex formed by the ionophore and the 
predetermined ion to provide a detectable response; and 

(iii) a hydrophilic polymer compound; 
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(b) examining the analyte detection device for a detectable 
response; and 


OPTICAL DENSITY (S93em) [+] 


a 2 6 
POTASSsium (mu) 


(c) correlating the detectable response to the concentration 
of the predetermined ion in the test sample. 


5,300,440 
PROTEIN ASSAY METHOD 
Aftab Alam, 731 Leland Ave., St. Louis, Mo. 63130 
PCT No. PCT/GB90/00859, § 371 Date Jun. 24, 1992, § 102(e) 
Date Jun. 24, 1992, PCT Pub. No. WO91/19198, PCT Pub. 
Date Dec. 12, 1991 
PCT Filed Jun. 4, 1990, Ser. No. 862,755 
Int. Cl1.5 GOIN 33/00 
US. Cl. 436—86 10 Claims 

1. A method of assaying protein which comprises the follow- 

ing steps: 

{a) contacting together a protein-containing solution and an 
alkaline copper solution, the alkali concentration in the 
alkaline copper solution being from 0.2N to 2N; 

(b) contacting the product of Step (a) with Folin reagent to 
form an intermediate solution, the amount of Folin rea- 
gent being such that the initial pH of the intermediate 
solution, immediately on formation, is from 11 to 12; 

(c) allowing the intermediate solution to incubate at ambient 
temperature until the optical density of the intermediate 
solution reaches a maximum value; and 

(d) reading this maximum optical density in order to deter- 
mine the amount of protein in said protein-containing 
solution. 


5,300,441 
METHOD FOR MEASURING AND DETERMINING 
NITROGEN CONTENT IN A SAMPLE AND PROVIDING 
AN OUTPUT DATA OF TOTAL NITROGEN AND 
SELECTED CONSTITUENT NITROGEN COMPOUNDS 
INCLUDING NITRATE AND NITRITE 
Eugene M. Fujinari, Spring, Tex., and Allen J. Britten, Sydney, 
Canada, assignors to Antek Instruments, Inc., Houston, Tex. 
Continuation of Ser. No. 654,080, Feb. 11, 1989, abandoned. 
This application Jan. 21, 1993, Ser. No. 16,172 
Int. Cl.5 GOIN 21/62, 21/76 
U.S. Cl. 436—110 15 Claims 
1. A method of treating an aqueous test sample in a test 
system having a test sample receiving means connected to 
deliver a test sample for testing in a chemiluminescent test 
chamber forming a light emission observed and measured by a 
light responsive output means to analyze for chemically bound 
nitrogen contained in said test sample comprising the steps of: 

(a) forming from said test sample three (3) smaller samples 
having essentially equal volume and chemical composi- 
tion; 

(b) submitting a first smaller sample in the test.system to 
oxidizing conditions sufficient to convert the total chemi- 
cally bound nitrogen in said first small sample to form 
NO;; 

(c) converting said NO, to NO and subsequently to NO2* 
which decays to be ground state accompanied by emission 
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of quanta of light thereby performing a chemiluminescent 
measurement of said emission of light and determining 
total chemically bound nitrogen in said first smailer sam- 
ple; 

(d) carrying a second smaller sample through a selective 
reduction step in aqueous solution to reduce any NO2— 
therein to NO gas, and thereafter converting said NO to 
NO>2* thereby performing a chemiluminescent measure- 
ment and determining total NO2— in said second smaller 
sample; 





(e) carrying a third smaller sample through a selective re- 
duction step in aqueous solution to reduce any NO3— 
therein to NO2 — and thereafter treating said third smaller 
sample to convert said NO2— to NO gas and subsequently 
to convert said NO gas to NO2* performing a chemilumi- 
nescent measurement and determining total NO3-— in said 
third smaller sample; and 

(f) forming measurement data outputs representing total 
bound nitrogen, total NO2—, total NO3—, and other 


nitrogen compounds in the original test sample. 


5,300,442 
METHOD AND DEVICE FOR MEASURING CHLORINE 
CONCENTRATIONS WITH ENHANCED SENSITIVITY 

Martin Frant, Newton, Mass., assignor to Orion Research, Inc., 

Cambridge, Mass. , 

Filed May 9, 1991, Ser. No. 697,880 
Int. Cl.5 GOIN 27/00, 27/76 

US. Cl. 436—125 9 Claims 

5. A method of enhancing the electrochemical measurement 
accuracy of a neutral test solution containing iodide ion, com- 
prising the step of introducing therein a sufficient amount of 
zinc to react with stray iodine and thereby render it unable to 
interfere with a desired electrochemical measurement. 


5,300,443 
METHOD FOR FABRICATING COMPLEMENTARY 
ENHANCEMENT AND DEPLETION MODE FIELD 
EFFECT TRANSISTORS ON A SINGLE SUBSTRATE 
Randy L. Shimabukuro; Michael E. Wood, and Oswald I. 

Csanadi, all of San Diego, Calif., assignors to The United 

States of America as represented by the Secretary of the Navy, 

Washington, D.C. 

Filed Jun. 30, 1993, Ser. No. 94,541 
Int. Cl.5 HOLL 21/265 
US. Cl. 437—34 34 Claims 
1. A method for fabricating complementary enhancement 
and depletion mode field effect transistor on a single substrate, 
comprising the steps of: 

a) patterning a structure of a layer of silicon formed on an 
insulating substrate to form first, second, third, and fourth 
silicon islands to form a wafer; 

b) doping said second island with a p-type dopant; 

c) doping said third island with a p-type dopant; 
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d) doping said fourth island with an n-type dopant; 

e) forming a first electrically insulating gate layer on said 
third and fourth islands; 

f) forming a second electrically insulating gate layer on said 
first and second island; 

g) forming an electrically conductive gate over said first and 
second electrically insulating gate layers; 


h) doping said second island with an n-type dopant; 

i) doping said fourth island with an n-type dopant; 

j) doping said first and third islands with a first p-type dop- 
ant; and 

k) doping said first and third islands with a second p-type 
dopant. 


5,300,444 
METHOD OF MANUFACTURING A SEMICONDUCTOR 
DEVICE HAVING A STACKED STRUCTURE FORMED 
OF POLYCRYSTALLINE SILICON FILM AND SILICON 
OXIDE FILM 
Atsushi Hachisuka; Masao Nagatomo; Ikuo Ogoh; Hideki Gen- 
jou; Yoshinori Okumura, and Takayuki Matsukawa, all of 
Hyogo, Japan, assignors to Mitsubishi Denki Kabushiki Kai- 
sha, Tokyo, Japan 
Division of Ser. No. 405,167, Sep. 11, 1989. This application Apr. 
30, 1991, Ser. No. 693,505 
Claims priority, application Japan, Sep. 14, 1988, 63-230818 
Int. Cl. HOIL 21/265 


US. Cl. 437—29 20 Claims 
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1. In a method for manufacturing a semiconductor device 
including the steps of: 

forming a polycrystalline silicon film on the major surface of 
a semiconductor substrate, 

forming a silicon oxide film on said polycrystalline silicon 
film, 

forming a resist film on said silicon oxide film, and 

using said resist film as a mask for selectively removing both 
said silicon oxide film and said polycrystalline silicon film, 
the improvement comprising: 

preventing formation of notches at a lower surface of the 
polycrystalline silicon film in the step of using said resist 
film as a mask, 

said step of preventing notches including executing the step 
of forming said silicon oxide film on said polycrystalline 
silicon at a temperature not more than 800° C. whereby 
the silicon oxide film has a residual stress not more than 
109 dyn/cm2. 
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5,300,445 
PRODUCTION METHOD OF AN HEMT 
SEMICONDUCTOR DEVICE 
Tomoki Oku, Itami, Japan, assignor to Mitsubishi Denki Kabu- 

shiki Kaisha, Tokyo, Japan 

Division of Ser. No. 687,294, Apr. 18, 1991, abandoned. This 

application Sep. 24, 1992, Ser. No. 950,762 
Claims priority, application Japan, Sep. 20, 1990, 2-252709 
Int. Cl.5 HOIL 21/338 


US. Cl. 437—40 2 Claims 


ISSA LIZ 
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1. A method of producing an HEMT comprising: 

depositing a thermohardening resin on a compound semi- 
conductor substrate including an active region; 

covering regions of said semiconductor substrate corre- 
sponding to gate electrode, drain electrode, and source 
electrode production regions on said thermohardening 
resin with photoresist; 

irradiating said thermohardening resin with a particle beam 
using said photoresist as a mask to harden the thermohard- 
ening resin where irradiated by said particle beam; 

removing said photoresist; 

removing said thermohardening resin at said gate electrode 
production region not hardened by said particle beam to 
expose said compound semiconductor substrate at said 
gate electrode production region; 

etching said exposed compound semiconductor substrate to 
produce a recess groove reaching said active region; 

depositing a metal in said recess groove forming a Schottky 
barrier with said active region; 

removing said thermohardening resin at said source and 
drain electrode producing regions not hardened by said 
particle beam to expose said compound semiconductor 
substrate at said source and drain production regions; and 

depositing a metal producing ohmic electrodes on the ex- 
posed semiconductor substrate at the source and drain 
production regions. 


5,300,446 
METHOD OF MAKING STAGGERED GATE MOSTFT 
Toshio Fujioka, Hamamatsu, Japan, assignor to Yamaha Corpo- 
ration, Hamamatsu, Japan 
Filed May 5, 1993, Ser. No. 57,747 
Claims priority, application Japan, May 8, 1992, 4-143306 
Int. Cl.5 HOIL 21/265 
US. Cl. 437—41 6 Claims 
1. A method of manufacturing an under-gated semiconduc- 
tor device comprising the steps of: 
forming a gate electrode layer on an insulating surface of a 
substrate; 
forming a gate insulating film covering said gate electrode 
layer; 
forming a semiconductor layer on said gate insulating film to 
overlie said gate electrode layer; 
forming a flat coating film covering said semiconductor 
layer; 
etching back said coating film to partially expose a surface of 
said semiconductor layer at an area overlying said gate 
electrode layer and to leave said coating film at two side 
areas of the exposed surface; 
selectively growing a mask material layer on the exposed 
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surface of said semiconductor layer with a side-projection, 
by using said left coating film as a mask; and 
removing said left coating film and selectively injecting 





impurity ions in said semiconductor layer to form an 
impurity doped source region and an impurity doped 
drain region at opposite sides of said gate electrode region, 
by using said mask material layer as an ion injection mask. 


5,300,447 
METHOD OF MANUFACTURING A MINIMUM SCALED 
TRANSISTOR 
Dirk N. Anderson, Plano, Tex., assignor to Texas Instruments 
Incorporated, Dallas, Tex. 
Filed Sep. 29, 1992, Ser. No. 953,632 
Int. Cl.5 HOIL 21/336 
US. Cl. 437—41 


7. A method of making a self aligned recessed channel MOS 
transistor, comprising the steps of: 

forming a recess in a face of a semiconductor wafer, the 
recess having a bottom; 

forming sidewall insulators in the recess; 

forming a thin gate dielectric in the recess; 

forming a transistor gate in the recess between the sidewall 
insulators; 

forming transistor source and drain diffusions in the face of 
the semiconductor wafer on sides of the recess; and 

annealing the source and drain diffusions, the annealing 
causing the source and drain diffusions to outdiffuse 
around the bottom of the recess, thereby creating a tran- 
sistor channel below the bottom of the recess, self aligned 
to the transistor gate within the trench. 
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5,300,448 patterning said first silicon thin film into source and drain 
HIGH VOLTAGE THIN FILM TRANSISTOR HAVING A regions; 


LINEAR DOPING PROFILE AND METHOD FOR forming a second silicon thin film on said source and drain 
MAKING regions, and patterning said second silicon thin film into a 
Steven L. Merchant, Yorktown Heights, and Emi! Arnold, Chap- first island region which covers said source and drain 
paqua, both of N.Y., assignors to North American Philips regions and a second island region which is contiguous to 
Corporation, New York, N.Y. said first island region and is slightly larger than the con- 

Continuation of Ser. No. 650,391, Feb. 1, 1991, abandoned. This figuration of said transparent electrode; 

application Feb. 8, 1993, Ser. No. 15,061 forming an insulating film on said second silicon thin film; 
Int. Cl.5 HO1C 21/266 
US. Cl. 437—41 11 Claims 
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forming in said insulating film at least a pair of contact holes 
over said source and drain regions, and a hole identical 
with the configuration of said individual transparent elec- 
trode on said second island region of said second silicon 
thin film; 

forming a metal silicide by heat-treating said metal; and 

patterning said metal to form a gate, a source, and a drain 
line. 


(HPLANTATION DOSE 
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1. In a method of manufacturing high voltage thin film 
transistors the steps comprising 5,300,450 

(a) providing a thin layer of monocrystalline silicon over an _ 44]GH] PERFORMANCE COMPOSED PILLAR DRAM 
oxide layer on a silicon substrate, CELL 

(b) decreasing resistivity of said thin layer of silicon by Bing W. Shen; William F. Richardson, both of Richardson, and 
uniformly introducing impurities into said thin layer of Robert R. Doering, Plano, all of Tex., assignors to Texas 
silicon, a 6. a ’ Instruments Incorporated, Dallas, Tex. 

(c) forming a mask over said thin layer of silicon, said mask pjivicion of Ser. No. 700,726, May 15, 1991, abandoned, which is 
having a plurality of openings, each of said openings _g continuation of Ser. No. 200 823, Jun. 1, 1988, Pat. No. 
laterally increasing in dimension from that of a proceeding 5,103,276. This application Sep. 25, 1992, Ser. No. 951,639 


Opening, = ell, ; , Se The portion of the term of this patent subsequent to Apr. 21, 
(d) introducing impurities into said thin layer of silicon 2009, has been disclaimed. 


through said plurality of openings to form a plurality of Int. Cl.5 HOIL 21/70 
doped regions of different width, USS. Cl. 437—52 
(e) removing said mask, capping said thin layer of silicon 
with silicon nitride, and annealing to form a linear doping 
profile from said plurality of doped regions over a lateral 
distance of said thin layer of silicon, wherein said linear 
doping profile is formed with a minimum doping concen- 
tration at one end of said lateral distance and a maximum 
doping concentration at a second opposite end of said 
lateral distance, 
(f) removing said silicon nitride at regions beyond edges of 
said lateral distance, thermally oxidizing exposed areas of 
said thin layer of silicon, and thereafter removing remain- 
ing portions of said silicon nitride, and 
(g) forming a structure with said thin layer of silicon having 
sadaeeaatiaiatt- i set 1. A method of forming a memory array at a surface of a 
silicon body of a first conductivity type, comprising: 
5,300,449 etching a trench grid at selected locations of said surface to 
ACTIVE MATRIX SUBSTRATE FOR LIQUID-CRYSTAL leave a plurality of pillars arranged in rows and columns; 
DISPLAY AND METHOD OF FABRICATING THE forming an isolation structure at the bottom of said trench 
ACTIVE MATRIX SUBSTRATE grid; 
Fujio Okumura, Tokyo, Japan, assignor to NEC Corporation, forming a storage dielectric on the sides of said pillars; 
Japan forming a field plate grid disposed over said isolation struc- 
Division of Ser. No. 570,382, Aug. 21, 1990, Pat. No. 5,191,453. ture and separated form said pillars by said storage dielec- 
This application Oct. 16, 1992, Ser. No. 963,387 tric; 
Claims priority, application Japan, Aug. 23, 1989, 1-217913 forming a gate dielectric on a side of each pillar in a first row 
Int. Cl.5 HOIL 21/265 of pillars; 
US. Cl. 437—48 2 Claims forming a thick dielectric on a side of each pillar in a second 
1. A method of fabricating an active matrix substrate for a row of pillars, said second row of pillars being adjacent 
liquid-crystal display having a plurality of individual transpar- said first row of pillars on the side of said gate dielectric; 
ent electrodes and a plurality of thin-film transistors both forming a polysilicon gate over said gate dielectric of each 
arranged in a matrix form, said method comprising the steps of: pillar in said first row of pillars; 
forming a first silicon thin film in which impurities high in forming a metal word line for said first row of pillars dis- 
concentration are doped onto a transparent substrate, and posed over said field plate grid and between the polysili- 
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con gate for the pillars in said first row and the thick 
dielectric for the pillars in said second row; 

forming a diffusion at the tops of said pillars in said first row; 
and 

forming a bit line for with each column of pillars, each said 
bit line contacting the diffusion at the top of the pillar in 
said first row associated with its column. 


5,300,451 
PROCESS FOR FORMING A BURIED DRAIN OR 
COLLECTOR REGION IN MONOLITHIC 
SEMICONDUCTOR DEVICES 
Raffaele Zambrano, Catania CT, Italy, assignor to SGS 
_ Thomson Microelectronics, S.r.l., Agrate Brianza, Italy 
Continuation of Ser. No. 685,541, Apr. 15, 1991, abandoned. 
This application Oct. 27, 1992, Ser. No. 967,553 
Claims priority, application Italy, Apr. 20, 1990, 6609 A/90 
Int. Cl.5 HOIL 21/70, 27/00 


US. Cl. 437—59 18 Claims 


9. A process for forming a buried drain or collector region in 
monolithic, integrated, semiconductor devices containing an 
integrated control circuit and a power transistor with vertical 
current flow comprising the following steps: 
growing a first epitaxial layer having a second type of con- 
ductivity on a substrate having a first type of conductivity, 

introducing through the surface of said first epitaxial layer 
opposite of said substrate a high concentration of a dopant 
of a first type of conductivity having a high diffusion 
coefficient, whereby such introduction creates a first 
region which joins with said substrate to form a buried 
drain or collector region of said power transistor, 

introducing through the surface of said first epitaxial layer 
opposite of said substrate a concentration of dopant of a 
first type of conductivity whereby such introduction 
creates at least one second and one third region in said first 
epitaxial layer where one second region is located on top 
of said first region and separated from said third region, 

growing a second epitaxial layer over said first epitaxial 
layer possessing a first type of conductivity, 

introducing through the surface of said second epitaxial 

layer opposite of said first epitaxial layer a concentration 
of dopant possessing a second type of conductivity 
whereby such introduction forms separated regions con- 
stituting at least one fifth region which is a portion of said 
power transistor and at least on sixth region which is 
connected to said first epitaxial layer; and, 

introducing through the surface of said second epitaxial 

layer opposite of said first epitaxial layer a concentration 
of dopant possessing a first type of conductivity whereby 
such introduction forms separated regions constituting at 
least one seventh region which is a portion of said power 
transistor located within said fifth region and at least one 
eighth region which is connected to said third region. 
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5,300,452 
METHOD OF MANUFACTURING AN 
OPTOELECTRONIC SEMICONDUCTOR DEVICE 

Chang V. J. M. Chang, and Johannes C. N. Rijpers, both of 

Eindhoven, Netherlands, assignors to U.S. Philips Corpora- 

tion, New York, N.Y. 

Filed Oct. 27, 1992, Ser. No. 966,797 

Claims priority, application European Pat. Off., Dec. 18, 

1991, 91203349.5 
Int. Cl.5 HO1IL 21/20 


USS. Cl. 437—126 8 Claims 
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1. A method of manufacturing an optoelectronic semicon- 
ductor device whereby a surface of a semiconductor body, 
which is built up from a number of semiconductor material 
layers epitaxially grown on a semiconductor substrate with a 
top layer of GaAs adjoining the surface and a subjacent layer 
comprising InP, is provided with an etching mask, after which 
the top layer and the subjacent layer are locally etched away in 
a plasma which is generated in a gas mixture comprising SiCl4 
and Ar, characterized in that CHg is added to the gas mixture 
in which the plasma is generated. 


5,300,453 
METHOD FOR PRODUCING SEMICONDUCTOR 
DEVICE 
Yuji Okamura; Koichi Kudo, and Yasuo Aki, all of Kyoto, Ja- 
pan, assignors to Rohm Co., Ltd., Kyoto, Japan 
Filed Mar. 10, 1993, Ser. No. 29,226 
Claims priority, application Japan, Mar. 27, 1992, 4-071441 
Int. Cl.5 HOIL 27/225 


USS. Cl. 437—142 11 Claims 
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1. A method for producing a semiconductor device, which 
comprises steps of: covering a lower side of a semiconductor 
wafer with a heavy metal and disposing the semiconductor 
wafer in a chamber; causing the heavy metal to diffuse into the 
semiconductor wafer by heating the semiconductor wafer with 
a heat source having a small thermal capacity; and thereafter, 
ceasing to heat with the heat source, then charging the cham- 
ber with a cooling gas. 
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5,300,454 
METHOD FOR FORMING DOPED REGIONS WITHIN A 
SEMICONDUCTOR SUBSTRATE 
Robert C. Taft, and Ravi Subrahmanyan, both of Austin, Tex., 
assignors to Motorola, Inc., Schaumburg, Ill. 
Filed Nov. 24, 1992, Ser. No. 982,164 
Int. Cl.5 HOIL 21/22 


USS, Cl. 437—154 24 Claims 





1. A method for forming a first doped region and a second 
doped region of a semiconductor integrated circuit, the 
method comprising the steps of: 

providing a substrate; 

forming a masking layer overlying the substrate, the masking 

layer having a first region and a second region wherein 
the first region of the masking layer has a feature defined 
by a first geometry and the second region of the masking 
layer has a feature defined by a second geometry; 

using a single doping step to form both the first doped region 

and the second doped region within the substrate, the first 
doped region having a first doping concentration and 
being formed under the first region of the masking layer, 
and the second doped region having a second doping 
concentration and being formed under the second region 
of the masking layer, the first doping concentration being 
different from the second doping concentration; 

forming a first semiconductor device within the first doped 

region; and 

forming a second semiconductor device from the second 

doped region, the first semiconductor device being physi- 
cally separated from the second semiconductor device. 


5,300,455 
PROCESS FOR PRODUCING AN ELECTRICALLY 
CONDUCTIVE DIFFUSION BARRIER AT THE 

METAL/SILICON INTERFACE OF A MOS TRANSISTOR 
Bernard Vuiliermoz, Grenoble; Mouloud Bakli, Meylan, and 

Alain Straboni, Eybens, all of France, assignors to France 

Telecom, Paris, France 

Filed Dec. 13, 1991, Ser. No. 805,839 
Claims priority, application France, Dec. 13, 1990, 90 15615 
Int. Cl.5 HOIL 21/441, 21/324 


USS. Cl. 437—190 5 Claims 
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1. A method for producing an electrically conductive diffu- 
sion barrier at a metal/silicon interface of an integrated circuit 
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in which, following a selective deposition of metal onto silicon 
to form the metal/silicon interface, the method comprises the 
steps of: 
subjecting the interface to a nitrogen-based plasma during a 
period of at least five minutes; 
adjusting the temperature of the interface to greater than 
500° C. during said step of subjecting to form a diffusion 
barrier comprising a silicon nitride layer at the interface; 
and 
annealing the interface and the diffusion barrier under a 
neutral atmosphere to remove nitrogen introduced into 
the metal during the steps of subjecting and adjusting. 


5,300,456 
METAL-TO-METAL ANTIFUSE STRUCTURE 

Howard L. Tigelaar, Allen, and George Misium, Plano, both of 

Tex., assignors to Texas Instruments Incorporated, Dallas, 

Tex. 

Filed Jun. 17, 1993, Ser. No. 79,194 
Int. Cl.5 HO1L 21/44 

US. Cl. 437—195 


44 
LA Y2 


SOLS. 


1. A method of forming an antifuse structure on a semicon- 

ductor device comprising the steps of: 

a. depositing a first layer of conducting material on said 
semiconductor device; 

b. depositing a dielectric layer over said first conducting 
layer; 

c. depositing an etchstop layer over said dielectric layer; 

d. etching said etchstop layer, said dielectric layer, and said 
first metal layer to form an antifuse stack; 

e. depositing a layer of interlevel oxide over said antifuse 
stack and said semiconductor device; 

f. etching an antifuse via in said interlevel dielectric layer to 
expose a portion of said antifuse stack, wherein said an- 
tifuse via extends through said interlevel dielectric layer 
to said antifuse stack; - 

g. removing a portion of said etchstop layer located at said 
antifuse via to expose a portion of said dielectric layer; 
h. depositing a second layer of conducting material over said 
interlevel dielectric layer, and said exposed portion of said 
dielectric layer such that said second conducting layer fills 

said antifuse via; and 

i. etching said second conducting layer. 


5,300,457 
METHOD AND DEVICE FOR THE INSERTION OF 
CHIPS INTO HOUSINGS IN A SUBSTRATE BY AN 
INTERMEDIATE FILM 
Andre Schiltz, Saint Ismier; Louis Thevenot, Meylan, and Aime 
Vareille, Echirolles, all of France, assignors to France Tele- 
com, Paris, France 
Filed Feb. 4, 1992, Ser. No. 830,636 
Claims priority, application France, Feb. 4, 1991, 91 01232 
Int. Cl.5 HOIL 21/60 
U.S. Cl. 437—209 12 Claims 
1. Method for the insertion of chips having a front face 
equipped with connection pads, into transverse housings 
formed in a plate substrate, having an interconnection network 
on a front face, comprising: 
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bonding an intermediate adhesive film to the front face of 
the substrate; 

introducing the chips respectively into the housing; 

holding the chips on the intermediate adhesive film, the front 
faces of the chips being applied on the intermediate adhe- 
sive film, thereby fixing the chips in the housing; 

providing a space between the wall of the housings of the 
substrate and the chips, said space extending around each 


spqssfssyses 


3 


chip and having a thickness of from about 20 to 100 mi- 
crons; and 

injecting in the spaces a fluid sealing material that penetrates 
into the spaces by capillary action and which, after hard- 
ening, holds the chips fixed in the housing of the substrate 
independently of the intermediate film, said injection 
occurring after bonding the chips to the intermediate 
holding film but prior to producing pads-network connec- 
tions. 


5,300,458 
SEMICONDUCTOR COMPONENT AND METHOD FOR 
THE MANUFACTURE THEREOF 
Reinhold Kuhnert, Munich, and Peter Tuerkes, Unterhaching, 
both of Fed. Rep. of Germany, assignors to Siemens Aktien- 
gesellschaft, Munich, Fed. Rep. of Germany 
Continuation of Ser. No. 884,152, May 18, 1992, abandoned. 
This application Feb. 25, 1993, Ser. No. 22,878 
Ciaims priority, application Fed. Rep. of Germany, Jun. 24 
1991, 4120827 
Int. Cl.5 HO1IL 21/60 


USS. Cl. 437—209 9 Claims 
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1. A method for manufacturing a semiconductor component, 
comprising the steps of: 

providing a semiconductor body and an auxiliary member to 
be joined to the semiconductor body using pressure sinter- 
ing; 

applying a contacting layer on an upper side of the semicon- 
ductor body; 

applying a paste formed of a metal powder and a solvent on 
at least one of said contacting layer at said upper side of 
said semiconductor body or an underside of said auxiliary 
member; 

drying the applied paste; and 

placing the auxiliary member with its underside on said 
contacting layer at said upper side of said semiconductor 
body and pressing the semiconductor body and auxiliary 
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member together to pressure sinter at a sintering tempera- 
ture with a pressure of at least 900 N/cm2. 


5,300,459 
METHOD FOR REDUCING THERMAL STRESS IN AN 
ENCAPSULATED INTEGRATED CIRCUIT PACKAGE 
Takao Ushikubo, Kawagoe, and Naoyuki Kuroe, Niiza, both of 
Japan, assignors to Sanken Electric Co., Ltd., Saitama, Japan 
Continuation of Ser. No. 633,969, Dec. 26, 1990, abandoned. 
This application Nov. 4, 1992, Ser. No. 971,329 
Claims priority, application Japan, Dec. 28, 1989, 1-338246 
Int. Cl.5 HOIL 21/56, 21/58, 21/60 
USS. Cl. 437—211 
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1. A method for manufacturing a circuit substrate device 


” comprising the steps of: 


preparing a circuit substrate with a semiconductor element 
wherein a conductive pattern is formed on a main surface 
of the substrate and wherein said semiconductor element 
is electrically connected via electrode lugs to said conduc- 
tive pattern, main surfaces of said semiconductor element 
and said circuit substrate being placed in an opposite and 
spaced relation to each other; 

filling an area defined between said circuit substrate and said 
semiconductor element with a first protective resin which 
contains granular silica of 85.5 to 96.5 by weight percent, 
a volatile solvent and a first resin selected from the group 
consisting of polyimide and polyamide, to produce a 
smaller coefficient of linear expansion of said first protec- 
tive resin than that of said circuit substrate and a greater 
coefficient of linear expansion of said first protective resin 
than that of said semiconductor element; 

applying a second protective resin over said semiconductor 
element and said first protective resin, said second protec- 
tive resin containing granular silica, volatile solvent and a 
second resin selected from the group consisting of poly- 
imide and polyamide, wherein the content of said granular 
silica in said second protective resin is smaller by 2 weight 
percent or more than that in said first protective resin to 
produce a greater coefficient of linear expansion of said 
second protective resin than that of said first protective 
resin; and ° 

removing the volatile solvent substantially by volatilization 
from said first and second protective resins. 
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5,300,460 
UHF/VHF PLASMA FOR USE IN FORMING 
INTEGRATED CIRCUIT STRUCTURES ON 
SEMICONDUCTOR WAFERS 

Kenneth S. Collins, Mergan Hill; Craig A. Roderick, San Jose; 
Chan-Lon Yang, Los Gatos; David N. K. Wang, Saratoga, and 
Dan Maydan, Los Altos Hills, all of Calif., assignors to Ap- 
plied Materials, Inc., Santa Clara, Calif. 

Continuation of Ser. No. 973,199, Nov. 6, 1992, abandoned, 
which is a continuation of Ser. No. 902,757, Jun. 23, 1992, 
abandoned, which is a continuation of Ser. No. 560,530, Jul. 31, 
1990, abandoned, which is a continuation-in-part of Ser. No. 
416,750, Oct. 3, 1989, abandoned. This application Mar. 16, 
1993, Ser. No. 32,744 
Int. Cl.5 HOIL 21/00, 21/02, 21/22, 21/265 
US. Cl. 437—225 26 Claims 


PROVIDING A CHAMBER AT A PRESSURE OF 
FROM ABOUT 2 TO ABOUT 500 MILLITORR 
CONTAINING AN ANODE AND A CATHODE, ON 
WHICH A SEMICONDUCTOR WAFER IS MOUNTED, 
WITH AN ELECTRODE SPACING OF 5 CM OR MORE 


ETCHING A MATERIAL ON THE SEMICONDUCTOR 
WAFER USING A PLASMA ENERGIZED BY A 
POWER SOURCE OPERATED AT A FREQUENCY 
OF FROM ABOUT 50 MHz TO ABOUT 800 MHz 

AND A POWER DENSITY OF 10 TO 76 WATTS/IN’ 


1. A low presure plasma-assisted RIE process for anisotropi- 
cally etching silicon oxide in the fabrication of integrated 
circuit devices on semiconductor wafers characterized by the 
generation, in a vacuum etching chamber, of a plasma using a 
power source having a frequency range of from about 100 
MHz up to about 250 MHz to provide a sheath voltage low 
enough to avoid risk of damage to devices on said wafer during 
said etching and maintained at a power density level ranging 
from about 30 to about 76 watts/inch? of wafer area, while 
flowing one or more fluorine-containing gases and one or more 
carbon-containing gases into said vacuum etching chamber 
containing an anode and a wafer mounted on a cathode and 
maintained at a pressure within a range of from about 2 to 
about 500 milliTorr to provide a silicon oxide etch rate of from 
about 0.3 to 0.75 microns/minute. 


5,300,461 
PROCESS FOR FABRICATING SEALED 
SEMICONDUCTOR CHIP USING SILICON NITRIDE 
PASSIVATION FILM 

Chiu H. Ting, Saratoga, Calif., assignor to Intel Corporation, 

Santa Clara, Calif. 

Filed Jan. 25, 1993, Ser. No. 8,469 
Int. C1.5 HO1IL 21/80 

US. Cl, 437—227 


1. A process for forming a sealed computer chip comprising 
the steps of: 
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said etch step etching said device layers so as to expose a 
portion of said silicon surface, said etch step isolating said 
electrical circuit devices, each of said isolated electrical 
circuit devices forming a computer chip; 

depositing a layer of passivation material over said silicon 
surface and over said computer chips, said layer of passiv- 
ation material forming a seal over said silicon surface and 
said computer chips; and 

selectively sawing portions of said silicon wafer so as to 
separate said computer chips. 


5,300,462 
METHOD FOR FORMING A SPUTTERED METAL FILM 
Masakazu Kakumu, Mountain View, Calif., assignor to Kabu- 
shiki Kaisha Toshiba, Japan 
Division of Ser. No. 480,919, Feb. 16, 1990. This application Jul. 
8, 1992, Ser. No. 910,458 
Claims priority, application Japan, Feb. 20, 1989, 1-39820 
Int. Cl.5 HOIL 21/465, 21/324; C23C 14/34 
US. Cl. 437—245 18 Claims 
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1. A method for alloying a sputtered metal film used in.a 

semiconductor device comprising the steps of: 

(a) forming a sputtered metal film over a major surface of a 
semiconductor substrate, said sputtered film substantially 
comprising first metal atoms of a first type; 

(b) forming a first mask having at least one window, before 
said sputtered film is patterned, on said sputtered film; 
(c) implanting using said first mask a first impurity including 
second metal atoms of a second type different from said 
first type into said sputtered film, thereby retaining at least 

said second metal atoms in said sputtered film; 

(d) removing said first mask and forming a second mask 
having at least one window on said sputtered film; 

(e) implanting using said second mask a second impurity 
including third metal atoms of a third type different from 
said first and second types into said sputtered film, thereby 
retaining at least said third metal atoms in said sputtered 
film; and 

(f) forming a first alloy area in which at least said first metal 
atoms and said second metal atoms are mixed and a second 
alloy area in which at least said first metal atoms and said 
third metal atoms are mixed. 


5,300,463 
METHOD OF SELECTIVELY ETCHING SILICON 
DIOXIDE DIELECTRIC LAYERS ON SEMICONDUCTOR 
WAFERS 
David A. Cathey, and J. Brett Rolfson, both of Boise, Id., assign- 
ors to Micron Technology, Inc., Boise, Id. 
Filed Mar. 6, 1992, Ser. No. 847,368 
Int. Ci.5 HOIL 21/00, 21/02, 21/465 
US. Cl. 437—228 20 Claims 
1. A method of utilizing and etching SiO? in the processing 
of semiconductor wafers, the method comprising the following 


forming a plurality of electrical circuit devices on a silicon steps: 


wafer having a silicon surface by the deposition of a plu- 
rality of device layers upon said silicon surface; 
performing an etch step on said plurality of device layers, 


providing a layer of undoped SiO? atop a wafer; 
providing a layer of doped SiO? atop the layer of undoped 
SiO; and 
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wet etching the layer of doped SiO? selectively relative to 
the undoped layer of SiO utilizing an acid solution, the 
acid solution comprising a mixture of at least two different 
mineral acids provided in a selected ratio relative to one 


another, one of the mineral acids being HF, the other of 
the mineral acids being selected from the group consisting 
of H2SO4, H3PO4, HBr, HI, HClO4, and HIOg, or mix- 
tures thereof. 


5,300,464 
NANOCRYSTALLINE MATERIALS 
Hermann L. Rittler, Corning, N.Y., assignor to Corning Incor- 
porated, Corning, N.Y. 
Division of Ser. No. 818,347, Jan. 9, 1992, Pat. No. 5,173,454. 
This application Dec. 16, 1992, Ser. No. 991,098 
Int. Cl1.5 CO3C 10/04, 14/00 
US. Cl. 501—5 12 Claims 
1. A method of producing a sintered, composite body having 
an oriented crystal structure, and a toughness of at least 18,000 
ergs/cm? which comprises mixing a high aspect ratio phyl- 
losilicate with a lithium disilicate or alkaline earth silicate 
prescursor glass for a glass-ceramic having crystals with an 


acicular or bladed morphology, extruding the mixture and 
sintering the extruded mixture to densify the material and to 
crystallize the glass-ceramic precursor glass. 


5,300,465 
PHOTOCHROMIC GLASSES WHICH DARKEN TO A 
PINK HUE 
Luc Grateau, Paris, and Michel Prassas, Vulaines, both of 
France, assignors to Corning Incorporated, Corning, N.Y. 
Filed Jul. 26, 1993, Ser. No. 96,226 
Claims priority, application France, Feb. 1, 1993, 93 01034 
Int. Cl.5 CO3C 4/06, 3/076, 3/093, 3/11 
US. Ci. 501—13 3 Claims 
1. A transparent photochromic glass displaying a pink hue in 
the darkened state which, in bodies of 2 mm cross section, will 
exhibit the following optical properties: 

(a) a clear (undarkened) luminous transmittance greater than 
82%; 

(b) a darkened luminous transmittance after 15 minutes’ 
exposure to actinic radiation at 25° C. between about 
20-32%; 

(c) a darkened luminous transmittance after 15 minutes, 
exposure to actinic radiation at 40° C. between about 
35-55%; 

(d) a rate of fading such that the luminous transmittance after 
5 minutes’ removal from actinic radiation at 25° C. will be 
at least 30 percentage units higher and will exhibit a lumi- 
nous transmittance greater than 50%; 

(e) a x trichromatic coordinate between 0.3500 and 0.3700; 
and 

(f) a y trichromatic coordinate between 0.3250 and 0.3450; 

said glass consisting essentially, expressed in terms of weight 
percent on the oxide basis, of 


SiO, 52-58 ZrO) 


OFFICIAL GAZETTE 


APRIL 5, 1994 


-continued 


2-3.5 
0-2.5 


B203 
AhO3 


16-21 
6-9 


CaO 
TiO2 


2-3.5 
1.2-2.5 


Li20 
Na2O 


with photochromic elements consisting essentially, as analyzed 
in weight percent, of 


Ag 
Br 


0.15-0.25 
0.06-0.13 


cl 
CuO 


0.25-0.40 
0.003-0.007 


and containing at least 2 ppm, but less than 10 ppm, Au and up 
to 0.9% Er203. 


5,300,466 
YELLOW HIGH SILICA GLASS 

Thomas H. Elmer, and Sheryl L. Hultman, both of Corning, 

N.Y., assignors to Corning Incorporated, Corning, N.Y. 
Division of Ser. No. 863,002, Apr. 6, 1992, Pat. No. 5,248,638 

This application Jun. 28, 1993, Ser. No. 82,888 
Int. Cl.5 CO3C 3/06, 1/10 

US. Cl. 501—54 9 Claims 

1. A method of using a high silica glass to exhibit a yellow 
color by transmitted light, the glass having a peak transmit- 
tance at a wavelength at or greater than 560 nm, and wherein 
a porous, high silica glass is impregnated with a solution of 
additive oxide precursors and the impregnated, porous glass is 
thermally consolidated to a solid non-porous glass, the method 
being characterized by impregnating the porous glass with a 
solution containing oxide precursors in amounts equivalent to 
at least 0.095% Cr203, 0.136% ZnO and 0.136% Al203 by 
weight in the solution and consolidating the glass under condi- 
tions that are sufficiently oxidizing to maintain the chromium 
predominantly in the hexavalent state. 


5,300,467 
OPTICAL GLASS 
Futoshi Ishizaki; Muneo Nakahara; Hiroshi Shishido, and Kat- 
suhiko Yamaguchi, all of Sagamihara, Japan, assignors to 
Kabushiki Kaisha Ohara, Kanagawa, Japan 
Filed Dec. 24, 1992, Ser. No. 996,666 
Int. Cl.5 CO3C 3/064, 3/093 
US. Cl. 501—67 11 Claims 
1. An optical glass which consists essentially of in weight 
percent: 


20-50% 
8-14% 
8-14% 
0-6% 
5-20% 

0.5-15% 
0.5-8% 

25-53% 
0-4% 
0-15% 

0.5-20% 

15-45% 
0-15% 

0.1-10% 


SiO2 

B203 + Al2O3 

B203 

AloO3 

TiO2 + ZrO2 

TiO2 

ZrO2 

MgO + CaO + SrO + BaO 
MgO 

CaO 

SrO 

BaO 

ZnO 

LizO + Na2O + K20 


in which 


in which 


in which 


and having a refractive index (Nd) of 1.57-1.75 and Abbe 
number (vd) of 30-55. 
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5,300,468 
CARBONACEOUS ADSORBENT REGENERATION AND 
HALOCARBON DISPLACEMENT BY HYDROCARBON 
GASES 


Gunnar I. Senum, and Russell N. Dietz, both of Patchogue, 
N.Y., assignors to Associated Universities, Inc., Washington, 
D.C. 

Filed Jun. 30, 1992, Ser. No. 906,946 
Int. Cl.5 BO1S 20/34; COTC 17/38 


US. Cl. 502—34 7 Claims 

1. A process for regeneration of a halocarbon-bearing car- 
bon adsorbent comprising contacting said adsorbent with a 
hydrocarbon gas stream from the group consisting of propane, 
butane, pentane, natural gas and mixtures thereof at about 
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room temperature and atmospheric pressure whereby said 
halocarbons, which have been adsorbed on the carbon adsor- 
bent, are displaced by said hydrocarbons. 


5,300,469 
COMPOSITION FOR PASSIVATING VANADIUM IN 


CATALYTIC CRACKING AND PREPARATION 
THEREOF 


Michel Deeba, North Brunswick; John M. Macaoay, Linden, 
both of N.J.; Paul R. Suitch, Milledgeville, Ga., and Roland 
von Ballmoos, Belle Mead, N.J., assignors to Engelhard Cor- 
poration, Iselin, N.J. 


Filed Dec. 8, 1992, Ser. No. 987,519 
Int. Cl.5 BO1JS 20/12, 21/16 


US. Cl. 502—63 17 Claims 


1. A spray drying process for manufacturing microspheres 
useful in fluid cracking of vanadium containing oil feedstock 
with separate fluidable microspheres containing a zeolitic 
cracking component, said process comprising mixing kaolin 
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clay, magnesium oxide or magnesium hydroxide, and sodium 
silicate with water to form a slurry, aging said slurry to react 
a portion of the magnesium oxide or hydroxide with silica to 
form a magnesium silicate, spray drying the aged slurry to 
form microspheres comprising magnesium oxide, kaolin clay 
and in situ formed magnesium silicate, and calcining said mi- 
crospheres for a time and temperature sufficient to dehydrate 
the kaolin clay but insufficient to form a significant amount of 
crystalline magnesium silicates or aluminates. 

12. Attrition-resistant microspheres useful as a vanadium 
trap in fluid catalytic cracking, said microspheres comprising 
particles of free MgO in amount of at least 2% by weight, 
determined by X-ray, in admixture with particles of fine parti- 
cle size anhydrous, X-ray amorphous kaolin clay, and a small 
amount of a magnesium silicate cement, the anhydrous kaolin 
being the predominating component of said microspheres, said 
microspheres having a BET surf ace area below 15 m2/g, being 
free from substantial amounts of crystalline magnesium silicate 
and crystalline magnesium aluminate phases, and having an 
EAI below 2% by weight before and after steaming at 1480° F. 
for 4 hours with 100% steam, and a total pore volume in the 
range of 0.1 to 0.4 cc/g. 


5,300,470 
COMPONENTS AND CATALYSTS FOR THE 
POLYMERIZATION OF ETHYLENE 

Iilaro Cuffiani, and Umberto Zucchini, both of Ferrara, Italy, 

assignors to Himont Incorporated, Wilmington, Del. 

Filed Jul. 15, 1992, Ser. No. 914,245 

Claims priority, application Italy, Jul. 15, 1991, MI 91 A 

001961 
Int. Cl.5 CO9F 4/60 

U.S. Cl. 502—110 15 Claims 

1. A solid catalyst component useful for the preparation of 
catalysts for the polymerization of ethylene and the copoly- 
merization of ethylene with a small quantity of comonomer 
consisting of one or more C3-Cjo alpha olefins to very high 
molecular weight polymers, said component comprising the 
reaction product of: 

(1) a liquid obtained by reacting: 

(A) a titanium compound containing at least one Ti—OR 
bond, where R is C;-C29 alkyl, C3-C29 cycloalkyl or 
C6-C29 aryl; with 

(B) a magnesium compound selected from the group 
consisting of: (a) magnesium halides; (b) compounds 
comprising at least one —OR or —OCOR bonded to 
magnesium, where R is C;-C29 alkyl, C3-C29 cycloalkyl 
or Cg-C29 aryl; (c) organometallic compounds; and (d) 
the product produced by reacting or complexing the 
(a), (b) or (c) compound with electron-donor com- 
pounds; and 

(2) a compound or composition capable of substituting in 
compound (A) at least one —OR with a halogen atom, 
and optionally reducing the titanium of compound (A) to 

a lower valence; 

said catalyst component being in the form of particles having 
an average diameter smaller than 10 micrometers, and being 
capable of producing in the HMT standard test for the poly- 
merization of ehtylene a polymer in particle form having an 
average diameter smaller than 150 micrometers. 


5,300,471 
Patent Not Issued For This Number 
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5,300,472 
CATALYST FOR SELECTIVE REDUCTION OF NITROUS 
OXIDES WITH AMMONIA 
Reinhold Brand; Bernd Engler, both of Hanau; Wolfgang Hon- 
nen, Bruchkoebel; Edgar Koberstein, Alzenau, and Johannes 

Ohmer, Homburg, all of Fed. Rep. of Germany, assignors to 

Degussa Aktiengesellschaft, Frankfurt am Main, Fed. Rep. of 

Germany 

Continuation of Ser. No. 787,746, Nov. 5, 1991, Pat. No. 
5,198,403, which is a continuation of Ser. No. 484,405, Feb. 26, 
1990, abandoned. This application Dec. 31, 1992, Ser. No. 
999,618 

Claims priority, application Fed. Rep. of Germany, Feb. 28, 

1989, 3906136 
The portion of the term of this patent subsequent to Apr. 10, 
2007, has been disclaimed. 
Int. Cl.5 BO1J 37/04, 21/06, 21/02, 21/04 
U.S. Cl. 502—309 16 Claims 

1. A catalyst for selective reduction of nitrous oxide with 

ammonia, comprising the following components: 

(A) titanium oxide; 

(B)) at least one oxide of tungsten, silicon, boron, aluminum, 
phosphorus, zirconium, barium, yttrium, lanthanum, and 
cerium, and 

(B2) at least one oxide of vanadium, niobium, molybdenum, 
iron, and copper, with an atomic ration between the ele- 
ments of components (A) and (B; and B2) ranging from 
about 1:0.001 to 1:1, produced by a process comprising: 

intensively pre-kneading together component (A), in the 
form of a reactive, high-surface titanium oxide, with a 
BET surface of about 40-500 m2/g, which consists essen- 
tially of the anatase modification, together with at least 
one precursor of component (B}), and after pre-kneading, 
adding at least one precursor of component (B2) and 
kneading, thereby forming a homogeneous kneaded mass, 

extruding said kneaded mass to form a molded body; 
drying said molded body while slowly raising the tempera- 
ture up to a maximum of about 60° C., and 

calcining said body by gradually raising the temperature, in 
ambient air, to a final temperature in the range of about 
300°-800° C. 


5,300,473 
RECORDING MATERIAL COMPRISING CRYSTAL OF 
FLUORAN COMPOUND 
Masakatsu Nakatsuka; Atsuo Otsuji; Kiyoharu Hasegawa, all of 
Yokohama; Kazuyoshi Kikkawa, and Akihiro Yamaguchi, 
both of Kamakura, all of Japan, assignors to Mitsui Toatsu 
Chemicals, Inc., Tokyo, Japan 
Division of Ser. No. 757,160, Sep. 10, 1991, Pat. No. 5,210,221. 
This application Mar. 8, 1993, Ser. No. 28,911 
Claims priority, application Japan, Sep. 17, 1990, 2-243713; 
Nov. 8, 1990, 2-301073 
Int. Cl.5 B41M 5/30, 5/32 
U.S. Cl. 503—221 4 Claims 
1. A recording material comprising a support having at least 
one layer thereon containing a color forming compound and at 
least one same or different layer thereon containing a devel- 
oper, wherein said color forming compound is the crystalline 
form of a fluoran compound having the formula (1): 
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and exhibiting high peaks at diffraction angle (20) of 7.5° and 
17.0° and relatively high peaks at diffraction angle (20) of 
15.1°, 19.1°, 21.5° and 25.3° in an X-ray diffraction diagram by 
the Cu-Ka beam. 


5,300,474 
THERMAL TRANSFER DYESHEET 
Kazuhiko Sakata, Tsukuba, Japan; Warren T. Smith, Sydney, 

Australia; Richard A. Hann, and Barry Pack, both of Ipswich, 

England, assignors to Imperial Chemical Industries PLC, 

London, England 

Filed May 24, 1991, Ser. No. 704,977 
Claims priority, application United Kingdom, May 25, 1990, 
9011825 
The portion of the term of this patent subsequent to Sep. 28, 
2010, has been disclaimed. 
Int. Cl.5 B41M 5/035, 5/38 
U.S. Cl. 503—227 6 Claims 
1. A dyesheet for thermal transfer printing, which comprises 
a base sheet having a thermal transfer dye layer on one surface 
and heat resistant backcoat on the other, wherein the backcoat 
comprises the reaction product of radically copolymerising in 
a layer of coating composition, the following constituents: 

a) at least one organic compound having a plurality of radi- 
cally polymerisable acrylic or methacrylic groups per 
molecule, and 

b) at least one organic compound having a single radically 
polymerisable acrylic or methacrylic group; 

the backcoat also containing an effective amount as slip 
agent of: 

c) a metallic salt of a phosphate ester, which is expressed by 
the following general formula (A) or (B): 


oO 
os 

RO—P M, 
IN_Z 
00 


[(ROp— ‘Bais 
oO 


in which R is an alkyl group of Cg_39 or an alkylphenyl 
group, m is an integral number of 2 or 3, and M a metal 
atom. 
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5,300,475 

SUBLIMATION THERMAL TRANSFER PRINTING 
SHEET COMPRISING NOVEL MAGENTA DYESTUFFS 
Keisuke Takuma; Tsukasa Ohyama; Tamio Mikoda, all of Oh- 

muta; Isamu Ghoda, Kobe; Hitoshi Koshida, Nishinomiya, and 

Akitoshi Igata, Ohmuta, all of Japan, assignors to Mitsui 

Toatsu Chemicals Chemicals, Incorporated, Tokyo, Japan 

Continuation of Ser. No. 550,745, Jul. 10, 1990, Pat. No. 
5,168,092, which is a continuation-in-part of Ser. No. 291,896, 
Dec. 29, 1988, abandoned. This application Aug. 31, 1992, Ser. 

No. 937,029 

Claims priority, application Japan, Dec. 29, 1987, 62-333167; 
Dec. 29, 1987, 62-333168; Jan. 13, 1988, 63-003686 
The portion of the term of this patent subsequent to Dec. 1, 2009, 

has been disclaimed. 
Int. Cl.5 B41M 5/035, 5/38 

U.S. Cl. 503—227 3 Claims 

1. A sublimation thermaltransfer printing sheet comprising a 
substrate having applied thereto an ink comprising a dyestuff, 
a binder resin and a solvent, wherein said dyestuff comprises a 
compound of one of the formulas: 


(1) 


R2 


wherein R is a halogen atom, methyl or methoxy; wherein Rj 
is a hydrogen atom, hydroxyl, a halogen atom, alkyl of 1 to 4 
carbon atoms or alkoxy of 1 to 4 carbon atoms; and wherein 
R2 is a hydrogen atom, a halogen atom, alkyl of 1 to 4 carbon 
atoms or alkoxy of 1 to 4 carbon atoms, with the proviso that 
in formula (3) either R1 or R2 is not a hydrogen atom. 


5,300,476 
THERMAL TRANSFER RECORDING MATERIAL 

Seiiti Kubodera; Mitsugu Tanaka, and Tetsu Kamosaki, all of 

Kanagawa, Japan, assignors to Fuji Photo Film Co., Ltd., 

Kanagawa, Japan 

Filed Oct. 14, 1992, Ser. No. 960,871 

Claims priority, application Japan, Oct. 17, 1991, 3-296624; 

Mar. 27, 1992, 4-100217 
Int. Cl1.5 B41M 5/035, 5/38 

US. Cl. 503—227 12 Claims 

1. A thermal transfer recording material comprising a dye- 
providing element comprising a support having thereon a 
dye-providing layer containing a thermal transferring dye and 
a binder resin, and an image-receiving element comprising a 
support having thereon a dye-receiving layer containing a 
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dye-receiving polymer compound, the dye-providing layer 
and the dye-receiving layer being kept in contact with each 
other and heatable in accordance with image signals so as to 
transfer the dye from the dye-providing layer to the dye- 
receiving layer to attain recording, wherein at least one of the 
dye-providing layer and the dye-receiving layer contains at 
least one polysiloxane compound of formula (1): 


Q! to Q’ each represents an alkyl group, an alkoxy group or 
an aryl group; 

G! to G3 each represents —Y!—Y?, —Y3—-NR—Y4—N(R- 
9)—Y°5, an alkyl group, an aryl group or an alkoxy group; 

Y! represents an alkylene group, an arylene group or an 
aralkylene group; 

Y? represents —Z!—Z? or —CO—Z3; 

Z! represents —NR*— (where R* is a hydrogen atom or an 
alkyl group), —S— or —O—; 

Z? represents —CO—R!, —CS—R?, —SO—R}, or 
—CR4(R5)R$; 

Z} represents —NR7(R°), —OR? or —SR!0; 

Y3 and Y‘4 each has the same meaning as Y!; 

Y5 has the same meaning as Z?; 

R° represents a hydrogen atom or an alkyl group: 

R represents a hydrogen atom, an alkyl group or Y°; 

R!, R2 and R3 each represents an alkyl group, an aryl group, 
an alkoxy group, an aryloxy group, an alkylamino group 
or an arylamino group; 

R4, R5, R®, R7 and R® each represents a hydrogen atom, an 
alkyl group or an aryl group; 

R9 and R!° each represents an alkyl group or an aryl group; 

provided that at least one of G!, G2 and G3 must be —Y- 
1_y2 or —Y3—NR—Y4—N(R°)—Y5; and 

m! represents an integer of from 0 to 1000, and n! represents 
an integer of from 1 to 1000. 


5,300,477 
2-ARYLPYRIMIDINES AND HERBICIDAL USE 
THEREOF 
Colin M. Tice, Melrose Park, Pa., assignor to Rohm and Haas 
Company, Philadelphia, Pa. 

Continuation-in-part of Ser. No. 916,247, Jul. 17, 1992, 
abandoned. This application May 20, 1993, Ser. No. 62,802 
Int. Cl.5 CO7D 239/36, 401/04; AOIN 43/54 
US. Cl, 504—242 13 Claims 

1. A compound of the formula: 


N7 SS 


wherein 
(a) R? is a furyl, phenyl, naphthyl, pyridyl, or thienyl group, 
each of said group is optionally substituted with up to three 
substituents independently selected from a bromo, chloro, 
fluoro, (C;-Cj2)alkyl, cyclo(C3-Cg)alkyl, (C2-C2)alke- 
nyl, cyclo(C3-Cg)alkenyl, (C2-Cj2)alkynyl, halo(C;-C}-. 
2)alkyl, polyhalo(C;-Cj2)alkyl, halo(C2-C2)alkenyl, 
polyhalo(C2-C}2)alkenyl, halo(C2-C¢)alkynyl, polyha- 
lo(C2-Ce)alkynyl, (C;-Ci2)alkoxy, (Ci—Ci2)alkylthio, 
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(Cy-Ci2)alkylsulfonyl, (C,-C;2)alkylsulfinyl, phenyl, 
phen(C;-C}2)alkyl, phen(C2-C)2)alkenyl, phen(C2-C}. 
2)alkynyl, cyano, halo(C;-Cj2)alkoxy, 1,3-dioxolan-2-yl, 
hydroxyimino, or nitro group; and when R2 is pyridyl, 
such pyridyl group is optionally substituted with oxygen 
on the nitrogen of the pyridyl group; or R2 is a furyl, 
phenyl, naphthyl, pyridyl or thienyl group having a fused 
ring moiety composed of an oxymethyleneoxy or an oxo- 
ethyleneoxy link bonds to adjacent carbon atoms or said 
group; 

(b) R3 is a (Cy-C3)alkyl, halo(C)-C3)alkyl, polyhalo(C)-C- 
3)alkyl, (C3-C,4)alkenyl, (Cs—Ce)alkenynyl, (C3-Ce)alky- 
nyl, (C;-C¢)alkoxy(C;-Ce)alkyl, di(C)-Ce)alkoxy(C;-C- 
oalkyl, halo(C;-Ce¢)alkoxy(C;-Ce)alkyl, or 2-oxo(C2-C- 
3)alkyl, trimethylsilyl(C3-C4)alkynyl or cyano(C;-Ce)al- 
kyl group, each of said (C3-Ca)alkenyl, or (C3-C¢)alkynyl 
group is optionally substituted with up to five halogens; 
and 

(c) R5 is a hydrogen, (Cj-Cs)alkyl, (C3-Ce)alkenyl, (C2-Ce¢. 
Jalkynyl, halo(C;-Ce)alkyl, polyhalo(C;-Ce)alkyl, ha- 
lo(C2-Ce)alkenyl, polyhalo(C2-Ce¢)alkenyl, halo(C2-Ce. 
Jalkynyl, polyhalo(C2-Ce)alkynyl, halo(C;-Ce)alkoxy, 
polyhalo(C;-Ce)alkoxy, — trimethylsilyl(C2-C3)alkyny]l, 
(Cy-Ce)alkoxy, (C;-Ce)alkylthio, (Cj-C3)alkoxycar- 
bonyl(C;-C3)alkyl, halo, or cyano group; and 

(d) R® is a hydrogen, halo, (C;-Cg)alkyl, (C2-C¢)alkenyl, 
(C2-Ce)alkynyl, halo(C;-C¢)alkyl, polyhalo(C;-Ce¢)alkyl, 
halo(C2-Cg)alkenyl, polyhalo(C2-Cg)alkenyl, halo(C- 
2-Ce)alkynyl, polyhalo(C2-C¢)alkynyl, (Ci-Ce)alkoxy, 
(C1-Ce)alkoxy(C1-Ca)alkyl, (C;-Ce)alkylthio, (C\-C3)al- 
koxycarbonyl, . (Cy-C3)alkoxycarbonyl(C;-C3)alkyl, 
(C6-Cyo)aryl, ar(Ci—-C4)alkyl, cyclo(C3-C7)alkyl, (C4-Cs. 
Yheterocyclyl selected from a group consisting of furyl, 
pyridyl and thienyl, (C;-C3)alkylamino, di(C;—C3)al- 
kylamino, di(C;-C3)alkylaminocarbonyl, halo(C;-Ce)al- 
kylthio, polyhalo(C;-Ce)alkythio, halo(C;-Cg)alkoxy, 


polyhalo(C;-C¢)alkoxy, (C6-Ci0)aryloxy or cyano group; 
said (C¢6-Cjo)aryl, ar(Cy-Ca4)alkyl and (C6-Cyo)aryloxy 
groups being optionally substituted with up to three sub- 
stituents independently selected from bromo; chloro; 
fluoro; (Ci;-C12)alkyl, cyclo(C3-Cg)alkyl, (C2-C}2)alke- 
nyl, cyclo(C3-Cg)alkenyl, (C2-C)2)alkynyl, halo(C;-C}. 


2)alkyl, polyhalo(Cy-Cj2)alkyl, halo(C2-C}2)alkenyl, 
polyhalo(C2-C2)alkenyl, halo(C2-Cg)alkynyl, polyha- 
lo(C2-Ce)alkynyl; (C;-Cj2)alkoxy, (Ci-C}2)alkylthio, 
(Cj-12)alkylsulfonyl, | (C;-C;2)alkylsulfinyl, phenyl, 
phen(C;-C)2)alkyl, phen(C2-C)2)alkenyl, phen(C2-C}- 
2)alkynyl, cyano, halo(C)-Cj2)alkoxy, 1,3-dioxalan-2-yl, 
hydroxyimino, and nitro; and 
(e) X is oxygen or sulfur; 
provided that 
(1) when R2 and R® are phenyl, then R5is neither alkyl nor 
cyano; 
(2) when R? is phenyl, then R° is neither alkyl nor haloal- 
kyl; and 
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in which one of Y, Z or W is N or N—O and the remainder of 
Y, Z and W are both C—R wherein 


R is hydrogen; halogen; nitro; cyano; alkyl; alkoxyalkyl; 
acetoxymethyl; hydroxymethyl; haloalky; formyl; alkyl- 
carbonyl; carboxy and its salts; COO alkyl; azido (N3); 
amino; substituted amino wherein the substituents are 
alkyl, alkoxy, hydroxy, formyl, alkylcarbonyl, alkoxycar- 
bonylalkyloxy, alkoxycarbonylalkylthio, alkoxycar- 
bonylalkylidenecarbonyl, hydroxycarbonylalkoxy, hy- 
droxycarbonylthio, cyanoalkoxy, hydroxycarbonylalk- 
ylidenecarbony! alkylsulfonyl, haloalkyisulfonyl, amino- 
carbonyl, (di)alkylaminocarbonyl, alkoxycarbonyl, alk- 
oxyalkyl, hydroxycarbonylalkyl, alkoxycarbonylalkyl, 
and amino; carboxyamido; substituted carboxyamido 
wherein said substituents can be selected from alkyl, alkyl- 
sulfonyl, and haloalkylsulfonyl; sulfonamido wherein the 
N is substituted with hydrogen and/or alkyl; YR® where 
Y is O and S(O) and R®is selected from the group hydro- 
gen, alkyl, haloalkyl, cyanoalkyl, alkoxycarbonylalkyl, 
hydroxycarbonylalkyl and aminocarbonylalkyl wherein 
the N is substituted with hydrogen and/or alkyl; 

m is 0 to 2; 

R! is hydrogen and halogen; 

R? is hydrogen, nitro, halogen, cyano, alkylthio, alkylsulfi- 
nyl, alkylsulfonyl, or alkoxy; 

R3 is halogen, haloalkyl, cyano, alkylthio, alkylsulfinyl, and 
alkylsulfonyl; 

R‘4 is hydrogen and halogen; 

X is N or C—R5, 

wherein R5 is hydrogen, haloalkyl, halogen, cyano, nitro, 
alkylthio, alkylsulfinyl, alkylsulfonyl, or alkoxy; and 

agriculturally acceptable salts thereof. 


5,300,479 
HERBICIDAL 
2-(2-IMIDAZOLIN-2-YL)-BENZTRIAZOLES 


Robert F. Doehner, Jr., East Windsor, N.J., assignor to Ameri- 
can Cyanamid Company, Wayne, N.J. 


(3) when X is sulfur and R? is phenyl, then R?is not alkyl. Division of Ser. No. 576,621, Aug. 31, 1990, Pat. No. 5,108,485. 


5,300,478 

SUBSTITUTED FUSED PYRAZOLO COMPOUNDS 
William J. Michaely, El Cerrito; Jeff K. Curtis, San Anselmo, 
and Christopher G. Knudsen, Berkeley, all of Calif., assignors 
to Zeneca Limited, Millbank, England 

Filed Jan. 28, 1993, Ser. No. 10,204 

Int. Cl.5 AOIN 43/90; CO7D 471/04 
22 Claims 
1. A substituted pyrazolopyridine having the formula 


US. Cl. 504—261 
1. A compound having the structure 


This application Apr. 27, 1992, Ser. No. 874,446 
Int. Cl.5 CO7D 249/18 
11 Claims 


COOR; 


N 
Z R> 


R3 
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5,300,480 
HERBICIDAL 

SULPHONYLAMINOCARBONYLTRIAZOLINONES 
HAVING TWO SUBSTITUENTS BONDED VIA OXYGEN 
Wilhelm Haas, Kerpen; Klaus-Helmut Miiller, Duesseldorf; 

Klaus Konig, Odenthal; Hans-Joachim Santel, Leverkusen; 

Klaus Liirssen, and Robert R. Schmidt, both of Bergisch 

Gladbach, all of Fed. Rep. of Germany, assignors to Bayer 

Aktiengesellschaft, Leverkusen, Fed. Rep. of Germany 
Continuation-in-part of Ser. No. 31,426, Mar. 15, 1993, and a 
continuation-in-part of Ser. No. 816,365, Dec. 30, 1991, Pat. No. 
5,241,074, which is a division of Ser. No. 692,439, Apr. 29, 1991, 


. Pat. No. 5,094,683, which is a division of Ser. No. 556,052, Jul. 


COOR; 


N 


oo Ro 


ei. 


B \ 
re) 


wherein 


R, is hydrogen, di(C,-C4) alkylimino; 

C1-C}2 alkyl optionally substituted with one or more of the 
following: C;-C4 alkoxy, C;-C4 alkylthio, halogen, hy- 
droxy, C3-C¢ cycloalkyl, benzyloxy, furyl, phenyl, halo- 
phenyl, C;-C4 alkylphenyl, C,-C4 alkoxyphenyl, nitro- 
phenyl, carboxy, C;-C4 alkoxycarbonyl, cyano or tri(C- 
1-C4)alkylammonium halide; 

C3-C}2 alkenyl optionally substituted with one or more of 
the following groups: C;-C4 alkoxy, phenyl, halogen or 
C-C4 alkoxycarbonyl, 

C3-C¢ cycloalkyl optionally substituted with one or more 
C)-C4 alkyl groups, 

C3-Ci¢6 alkynyl optionally substituted with one or more 
C;-C4 alkyl groups; or a cation; 

R2 is C)-C4 alkyl; 

R3 is C)-C4 alkyl or C3-Cg cycloalkyl; and when R2 and R3 
are taken together with the carbon to which they are 
attached they may represent C3-C¢ cycloalkyl optionally 
substituted with methyl; 

B is hydrogen, COR, or SO2Rs with the proviso that when 
B is COR, or SO2Rs, Ri is other than hydrogen or a 
cation and Rg is other than hydrogen; 

Rg is C)-C}; alkyl, chloromethyl or pheny! optionally substi- 
tuted with halogen, nitro or C)-C4 alkyl; 

Rs is Cy-C4 alkyl or phenyl optionally substituted with 
C-C4 alkyl; 

X, Y and Z are each independently N, or NRo; 

the configuration represents either a single bond or a double 
bond with the proviso that when any of X, Y or Z is 
CR7Rg or NRg, then the configuration represents a single 
bond and with the further proviso that at least one of the 
configurations represents a single bond; 

R¢, R7 and Rg are independently hydrogen, halogen, C;-C4 
alkoxy or C;-C4 alkyl optionally substituted with one 
hydroxy or one to three halogens, C;-C4 alkoxy groups or 
C)-C4 alkylthio groups; 

Rg is hydrogen or C;-C4 alkyl optionally substituted with 
one hydroxy or one to three halogens, C;-C4 alkoxy 
groups or C;-C4 alkylthio groups; 

Q is hydrogen, halogen C;-C4 alkoxy or C)-C4 alkyl option- 
ally substituted with one to three of the following: halo- 
gen, Cy-C4 alkoxy, C;—-Cy alkylthio, or C2-Cy4 alkenyl; 

the optical isomers thereof when R2 and R3 are not the same 
or when R¢ and R7 are not the same; 


20, 1990, Pat. No. 5,057,144, which is a continuation-in-part of 
Ser. No. 337,775, Apr. 13, 1989, abandoned. This application 
Sep. 15, 1992, Ser. No. 945,194 
The portion of the term of this patent subsequent to Oct. 15, 
2008, has been disclaimed. 

Int. Cl.5 AOIN 43/653; COTD 249/12 
U.S. Cl. 504—273 6 Claims 

1. A sylphonylaminocarbonyltriazolinone having two sub- 
stituents bonded via oxygen of the formula 


"1 @ 
“~™ 
R3—SO;—NH—CO—N N—O—R! 


scald 


O—R?2 


in which 

R! represents C}-C¢-alkyl which is optionally substituted by 
fluorine, chlorine, bromine, cyano, C;-C4-alkoxy, C;-C4- 
alkylcarbonyl or C -C4-alkoxycarbonyl, or represents 
C3-Ce¢-alkenyl or C3-C¢-alkinyl, each of which is option- 
ally substituted by fluorine, chlorine and/or bromine, or 
represents C3-C7-cycloalkyl or Cg-C7-cycloalkenyl, each 
of which is optionally substituted by fluorine, chlorine, 
bromine and/or C)-C¢-alkyl, or represents phenyl-C;-C3- 
alkyl which is optionally substituted by fluorine, chlorine, 
bromine, cyano, nitro, C,-Cy-alkyl, trifluoromethyl, 
C-C4-alkoxy and/or C)-C4-alkoxy-carbonyl, 

R? represents C}-C4-alkyl which is optionally substituted by 
fluorine, chlorine, bromine, cyano, C3-C¢-cycloalkyl, 
C)-C4-alkoxy or C;-C4-alkoxycarbonyl, or represents 
C3-C¢-alkenyl or C3—Ce¢-alkinyl, each of which is option- 
ally substituted by fluorine, chlorine and/or bromine, or 
represents C3-C¢-cycloalkyl which is optionally substi- 
tuted by fluorine, chlorine, bromine and/or C;-C4-alkyl, 
or represents cyclohexenyl, or represents phenyl-C;-C3- 
alkyl which is optionally substituted by fluorine, chlorine, 
bromine, cyano, nitro, C,-Cy4-alkyl, trifluoromethyl, 
C,-C4-alkoxy and/or C;-C4-alkoxy-carbonyl, and 

R3 represents the group 


RS 


R* 


where 

R‘ and R° are identical or different and represent hydro- 
gen, fluorine, chlorine, bromine, iodine, nitro, C;-C¢- 
alkyl (which is optionally substituted by fluorine, chlo- 
rine, bromine, cyano, carboxyl, C;-C4-alkoxycarbonyl, 
C}-C4-alkylamino-carbonyl, di-(C1—C4-alkyl)amino- 
carbonyl, hydroxyl, C;-C4-alkoxy, formyloxy, C;—-C4- 
alkylcarbonyloxy, C;-C4-alkoxy-carbonyloxy, C;-C4- 


the tautomers and geometric isomers thereof are the agricul- alkylamino-carbonyloxy, C,-Cq-alkylthio, © C;-C4- 
turally acceptable acid addition salts thereof except when Rj is alkylsulphinyl, Cj-C4-alkylsulfonyl, di-(Cj-C4-alkyl)- 
a salt-forming cation. aminosulphonyl, C3-C¢-cycloalkyl or phenyl), or repre- 
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sents C2-C¢-alkenyl (which is optionally substituted by 
fluorine, chlorine, bromine, cyano, C;-C4-alkoxy-car- 
bonyl, carboxyl or phenyl), or represents C2-C¢-alkiny] 
(which is optionally substituted by fluorine, chlorine, 
bromine, cyano, C;-C4-alkoxycarbonyl, carboxyl or 
phenyl), or represents C)-—C4-alkoxy (which is option- 
ally substituted by fluorine, chlorine, bromine, cyano, 
carboxyl, Cy ;-C,4-alkoxy-carbonyl, C)-Cy4-alkoxy, 
C,-C4-alkylthio, C)-C4-alkylsulphinyl or C)-C4-alkyl- 
sulphonyl), or represents C;-Cg-alkylthio (which is 
optionally substituted by fluorine, chlorine, bromine, 
cyano, carboxyl, C,;-Cy4-alkoxy-carbonyl, C)-C4- 
alkylthio, C;-C4-alkylsulphinyl or C)-C4-alkylsulpho- 
nyl), or represents C3—-C¢-alkenyloxy (which is option- 
ally substituted by fluorine, chlorine, bromine, cyano or 
C1-C4-alkoxy-carbony!), or represents C3-C¢-alke- 
nylthio (which is optionally substituted by fluorine, 
chlorine, bromine, cyano, nitro, C;—C3-alkylthio or 
C-C4-alkoxycarbonyl), C3-C¢-alkinyloxy, C3-C¢-alki- 
nylthio, or the radical —S(O),—R® where 

p represents the numbers | or 2 and 

R®° represents C)-C4-alkyl (which is optionally substituted 
by fluorine, chlorine, bromine, cyano or C}—Cq-alkoxy- 
carbonyl), C3-C¢-alkenyl, C3-Cg¢-alkinyl, C)-C,- 
alkoxy, C;—C4-alkoxy-C;-Cq-alkylamino, Cy )-C4- 
alkylamino, di-(C;-C4-alkyl)-amino, phenyl, or the 
radical _NHOR.’, where 

R’ represents C)-C}2-alkyl (which is optionally substi- 
tuted by fluorine, chlorine, cyano, Cj ;—C4-alkoxy, 
C1-C4-alkylthio, C;-C4-alkylsulphinyl, C;-C4-alkylsul- 
phonyl, C;-C4-alkylcarbonyl, C;-C4-alkoxy-carbony], 
C,-C4-alkylamino-carbonyl or di-(C;-C4-alkyl)-amino- 
carbonyl), or represents C3-C¢-alkenyl (which is op- 
tionally substituted by fluorine, chlorine or bromine), 
C3-Ce-alkinyl, C3-C¢-cycloalkyl, C3-C¢-cycloalkyl- 
Ci-C2-alkyl, phenyl-C;-C4-alkyl (which is optionally 
substituted by fluorine, chlorine, nitro, cyano, C;-C4- 
alkyl, C,-Cg4-alkoxy or Cy )-C4-alkoxy-carbonyl), or 
represents benzhydryl, or represents phenyl (which is 
optionally substituted by fluorine, chlorine, nitro, cy- 
ano, C;-C4-alkyl, trifluoromethyl, C)-Cy4-alkoxy, 
C1-C2-fluoroalkoxy, C3-C,-alkylthio, trifluorometh- 
ylthio or Cy-C4-alkoxy-carbonyl), 

R‘ and/or R5 furthermore represent phenyl or phenoxy, or 
represent C;—C4-alkylcarbonylamino, C)—C4-alkoxy-car- 
bonylamino, Cy )-C4-alkylamino-carbonyl-amino, _ di- 
(C\-C4-alkyl)-amino-carbonyl amino, or represent the 
radical —CO—R8, where 
R® represents Cj-C¢-alkyl, C-C¢-alkoxy, C3-C¢-cycloal- 

kyl, C3-Ce-alkenyloxy, Cy ;-Cg-alkylthio, C)-C4- 
alkylamino, C;-C4-alkoxyamino, C;—C4-alkoxy-C)-Cg- 
alkyl-amino or di-(C;—C4-alkyl)-amino (each of which 
is optionally substituted by fluorine and/or chlorine), 

R‘ and R5 furthermore, represent trimethylsilyl, C;-C4- 
alkylsulphonyloxy, ¢ = di-(C\-C4-alkyl)-aminosul- 
phonylamino or represent the radical —CH—N—R’, 
where 
R? represents C}-C4-alkyl which is optionally substituted 

by fluorine, chlorine, cyano, carboxyl, C;-C4-alkoxy, 
C-C4-alkylthio, C)-C4-alkylsulphinyl or C;-C4-alkyl- 
sulphonyl, or represents benzyl which is optionally 
substituted by fluorine or chlorine, or represents C3-C¢- 
alkenyl or C3-Ce¢-alkinyl, each of which is optionally 
substituted by fluorine or chlorine, or represents phenyl 
which is optionally substituted by fluorine, chlorine, 
bromine, C;-C4-alkyl, C1-C4-alkoxy, trifluoromethyl, 
trifluoromethoxy or trifluoromethylthio, or represents 
C;-Ce¢-alkoxy, C3-C¢-alkenoxy, C3-C¢-alkinoxy or 
benzyloxy, each of which is optionally substituted by 
fluorine and/or chlorine, or represents amino, C)-C4- 
alkylamino, di-(C;-C4-alkyl)-amino, phenylamino, 
C1-C4-alkyl-carbonyl-amino, C-C4-alkoxycar- 
bonylamino, C;-C,4-alkyl-sulphonylamino, or repre- 
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sents phenylsulphonylamino which is optionally substi- 
tuted by fluorine, chlorine, bromine or methyl, 


furthermore 


R3 represents the radical 


Rit 


where 

R!0 represents hydrogen or C)-Cq-alkyl, 

R!1 and R!2 are identical or different and represent hydro- 
gen, fluorine, chlorine, bromine, nitro, cyano, C;-C4- 
alkyl (which is optionally substituted by fluorine and/or 
chlorine), C-C4-alkoxy (which is optionally substi- 
tuted by fluorine and/or chlorine), carboxyl, C)-C4- 
alkoxy-carbonyl, dimethylaminocarbonyl, C;-C4-alkyl- 
sulphonyl or di(-C1--C4-alkyl)-aminosulphony]) 


furthermore 


R3 represents the radical 


where 

R13 and R!4 are identical or different and represent hydro- 
gen, fluorine, chlorine, bromine, nitro, cyano, C)-C4- 
alkyl (which is optionally substituted by fluorine and/or 
chlorine) or C}-C4-alkoxy (which is optionally substi- 
tuted by fluorine and/or chlorine). 


5,300,481 
METHODS FOR CONTROLLING FLOWERING IN 
PLANTS 


Sharman D. O’Neill, and David L. Van Tassel, both of Davis, 


Calif., assignors to The Regents of the University of Califor- 
nia, Oakland, Calif. 
Filed May 5, 1993, Ser. No. 58,735 
Int. Cl.5 AOIN 43/38 
28 Claims 
1. A method for regulating the flowering of a plant by apply- 


ing a compound of the formula I in an amount sufficient to 
induce flowering 


R2 i 


| 
RS H 


wherein R! is selected from the group consisting of hydrogen 
and lower alkyl of 1 to 4 carbon atoms; 


R2 is selected from the group consisting of hydrogen and 
alkyl of 1 to 4 carbon atoms; 

R3 is selected from the group consisting of hydrogen and 
—COR‘ wherein R‘ is a alkyl of 1 to 4 carbon atoms; and 

R> and R® are independently selected from the group con- 
sisting of hydrogen, chloro, fluoro, bromo and iodo. 
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5,300,482 
OXIDE SUPERCONDUCTORS 
Toshiya Doi, Hitachi; Takaaki Suzuki, Katsuta; Yutaka Yo- 


CHEMICAL 


5,300,484 
MBE OR MO-MBE PROCESS FOR FORMING 
BI-SR-CA-CU-O SUPERCONDUCTING THIN FILMS 


shida, Hitachi; Atsuko Soeta, Mito; Tomoichi Kamo, Ibaraki, Seigen Otani, Kawasaki, Japan, assignor to Fujitsu Limited, 


and Seizi Takeuchi, Hitachiota, all of Japan, assignors to 
Hitachi, Ltd., Tokyo, Japan 
Filed Mar. 1, 1991, Ser. No. 663,326 
Int. Cl.5 HO1B 12/00; HO1L 39/12; CO04B 35/00 
US. Cl. 505—120 


1. An oxide superconductor having a composition of the 
following formula: 


TIgBi,Pb{SrgBae)2(CafLng)n — 1CunO2n +345 
wherein 


of Y and rare earth elements, n is 2, 3 or 4, and —1<8<1, 


0.7 Sf £0.95 


0.05 = g £03 


5,300,483 
PROCESS FOR PREPARING SHAPED 
SUPERCONDUCTOR MATERIALS VIA 
NONEQUILIBRIUM PRECURSORS 
Shome N. Sinha, 220 N. Lombard Ave., Oak Park, Ill. 60302 
Filed Jan. 16, 1992, Ser. No. 821,692 
Int. Cl.5 CO1F 11/02, 17/00; C01G 3/02; HOIL 39/24 

U.S. Cl. 505—510 31 Claims 

1. The process for preparing a precursor of a superconduc- 
tor containing atoms of oxygen, atoms of copper and atoms of 
at least two other metals and sufficient atoms of oxygen so that 
up to, but not more than, one atom of copper is in the trivalent 
state which comprises blending together, in finely divided 
particulate state, components containing atoms of the desired 
metals in the desired proportion, at least one, but not all, of said 
components being a compound containing oxygen with the 
total level of oxygen being above that which would put more 
than one atom of copper into the trivalent state and thereafter 
milling said components together in a high energy system to a 
maximum particle size of about 5 microns for at least 99 weight 
percent of said blend. 


1Claim U.S. Cl. 505—473 


Kawasaki, Japan 
Filed Mar. 13, 1992, Ser. No. 851,200 
Claims priority, application Japan, Mar. 15, 1991, 3-051049 
Int. Cl.5 BOSD 5/12; C30B 23/00; HO1L 39/24 
2 Clai 


‘ 
1 (REPETITION) 





SUBSTRATE 


1. A method of forming a Bi-Sr-Ca-Cu-O system supercon- 
ducting thin film, in which first and second half-unit cells 


: _.  gonstitute a Perovskite structure layer, by using an MBE pro- 
L is at least one element selected from the group consisting cess or an MO- 


MBE process with an atomic layer level control 
capability, comprising the steps of: 
depositing oxide atomic layers of the first Bi-Sr-Ca-Cu-O 
system half-unit cell on a substrate by sequentially feeding 
respective metal beams of the metals constituting the 
Bi-Sr-Ca-Cu-O superconducting thin film and simulta- 
neously oxidizing the metals; 
depositing a Sr atomic layer by feeding a Sr beam without 
oxidation on the half-unit cell; 
depositing at least one Bi atomic layer by feeding a Bi beam 
without oxidation on the Sr atomic layer; and 
depositing oxide atomic layers of the second Bi-Sr-Ca-Cu-O 
system half-unit cell on the Bi atomic layer by sequentially 
feeding the respective metal beams of the metals constitut- 
ing the Bi-Sr-Ca-Cu-O superconducting thin film and 
simultaneously oxidizing the metals. 


5,300,485 
METHOD OF PREPARING OXIDE 
SUPERCONDUCTING FILMS BY LASER ABLATION 
Noriyuki Yoshida; Satoshi Takano; Shigeru Okuda; Noriki 
Hayashi, all of Osaka; Tsukushi Hara, Chofu; Kiyoshi 
Okaniwa, Chofu, and Takahiko Yamamoto, Chofu, all of 
Japan, assignors to Samitomo Electric Industries, Ltd., 
Osaka, Japan 
Division of Ser. No. 662,874, Mar. 1, 1991, Pat. No. 5,187,148. 
This application Sep. 25, 1992, Ser. No. 951,967 
Claims priority, application Japan, Mar. 2, 1990, 2-52522; 
Mar. 2, 1990, 2-52523; Mar. 2, 1990, 2-52524; Feb. 15, 1991, 
3-30403 
Int. Cl.5 BOSD 3/06, 5/12 
U.S, Cl. 505—474 4 Claims 
1. A method of preparing an oxide superconducting film, 
comprising the steps of: 
preparing a target containing components of an oxide super- 
conductive material; 
arranging a substrate to be opposite to said target; 
applying a laser beam to said target, thereby generating a 
laser plume and scattering particles from said target; 
supplying gaseous oxygen toward said laser plume and to a 
portion of the target irradiated with said laser beam; and 
depositing said scattered particles on said substrate, thereby 
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forming said oxide superconducting film on said substrate 
wherein the critical current density of said superconduc- 


43 


—— 


47 


ee ae 


44 a 


45 2 


46 41 


ting film is at least about 105 A/cm? at 77.3K with a film 
forming rate of at least 2,000 A/min. 


5,300,486 
SYNTHESIS OF BIPBSRCACUO SUPERCONDUCTOR 
William L. Hults, Los Alamos; Kimberly A. Kubat-Martin; 
Kenneth V. Salazar, both of Espanola; David S. Phillips, and 
Dean E. Peterson, both of Los Alamos, all of N. Mex., assign- 
ors to The United States of America as represented by the 
United States Department of Energy, Washington, D.C. 
Filed May 27, 1993, Ser. No. 67,911 
Int. Cl.5 COIF 11/02, 3/02, 29/00; HOIL 39/12 
US. Cl. 505—501 7 Claims 
1. A composition of matter useful as a precursor mixture for 
subsequent processing into a high temperature superconduc- 
tive product comprising a mixture of BigSr3Ca3CugO16+2 
powder, an alkaline earth metal cuprate powder, and an alka- 
line earth metal plumbate powder, said mixture in amounts 
calculated to yield a lead-doped bismuth-strontium-calcium- 
cooper oxide superconductor of the formula BigPb,Sr-Cag. 
CuO wherein a is from about 1.7 to about 1.9, b is from about 
0.3 to about 0.45, c is from about 1.6 to about 2.2, d is from 
about 1.6 to about 2.2, e is from about 2.97 to about 3.2 and f is 
10+z upon subsequent thermal processing. 


5,300,487 
NONSPECULAR REFLECTOR WITH DIFFUSELY 
REFLECTING SUPERCONDUCTOR AND PROTECTION 
COATING 
Aharon Z. Hed, Nashua, N.H., assignor to Troy Investments 
Inc., Nashua, N.H. 
Filed Dec. 30, 1988, Ser. No. 292,469 
Int. Cl.5 HO1L 39/00; B32B 3/00; G02B 5/08 
US. Cl. 505—182 8 Claims 


IFFUSELY 
FLECTIVE 


PRQTEGTIVE 


2 SUPERCONDUCTOR , 


SSSA MMOs 


LS. 


3 


1. A reflector comprising a body of a ceramic oxide super- 
conductive material which is superconductive at a temperature 
below a critical temperature and which is semiconductive or 
insulating at a temperature above said critical temperature, said 
critical temperature being a temperature above which said 
body is not superconducting and below which said body is 
superconducting, said body having a surface of said ceramic 
oxide superconductive material treated to be diffusely reflec- 
tive and adapted to be disposed in a path of electromagnetic 
radiation to be reflected and of a wavelength longer than an 
optical binding energy of paired charge carriers of the super- 
conductive ceramic oxide material and a protective coating of 
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diamond-like carbon or magnesium fluoride on said body in 
said path. 


5,300,488 
P-METHYLENEDIOXYPHENYL PROPIONITRILE 
DERIVATIVES, PROCESS FOR PRODUCING SAME, 
INTERMEDIATES USED IN SAID PROCESS AND 
ORGANOLEPTIC USES OF SAID DERIVATIVES AND 
INTERMEDIATES 
Anubhav P. S. Narula, Hazlet; John J. De Virgilio, Red Bank; 

Charles E. J. Beck, Summit; Marie R. Hanna, Keyport, all of 
N.J., and Jan T. Van Elst, Hm Bilthoven, Netherlands, assign- 
ors to International Flavors & Fragrances Inc., New York, 
N.Y. 
Division of Ser. No. 6,605, Jan. 21, 1993, Pat. No. 5,274,133. 
This application Jul. 16, 1993, Ser. No. 92,464 
Int. Ci.5 A61K 7/46 
US. Cl. 512—6 11 Claims 
1. A process for augmenting or enhancing the aroma of a 
consumable material selected from the group consisting of 
perfume compositions, perfumed articles and perfumed poly- 
mers comprising the step of intimately admixing with said 
consumable material an aroma augmenting, imparting or en- 
hancing quantity of at least one compound defined according 
to a structure selected from the group consisting of: 


re) Sn 
( OH’ 
fe) 


oO C=N 


( 


Oo 


5,300,489 
FRAGRANCE USE OF DIHYDROMETHYL JASMONIC 
ACID 
Richard M. Boden, Ocean; Futoshi Fujioka, Oakhurst, and 
Marie R. Hanna, Keyport, all of N.J., assignors to Interna- 
tional Flavors & Fragrances Inc., New York, N.Y. 
Filed Jun. 11, 1993, Ser. No. 74,606 
Int. Cl.5 A61K 7/46 
USS. Cl. 512—8 10 Claims 
1. A perfume composition comprising a perfume base and 
intimately admixed therewith an aroma imparting, augmenting 
or enhancing quantity of a mixture of compounds having the 
structures: 
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-continued 


Z? 


OR 


wherein R represents C;-C4 lower alkyl; wherein the com- 
pound having the structure: 


Zz? 


OH 


is present in an amount of from 90% up to 99.9% and the 
compounds having the structure: 


Zz? 


OR 


are present in an amount of from 0.1% up to 10% by weight of 
the mixture. 


5,300,490 
ANTICOAGULANT SUBSTANCE OBTAINED FROM 
URINE 
Yasuyuki Kunihiro; Ryo Tanaka; Michio Ichimura, all of 
Fujieda; Akio Uemura, Numazu; Nobuo Ohzawa, Shizuoka, 
and Ei Mochida, Tokyo, all of Japan, assignors to Mochida 
Pharmaceutical Co., Ltd., Tokyo, Japan 
Division of Ser. No. 456,178, Dec. 26, 1989, Pat. No. 5,202,421. 
This application Aug. 20, 1992, Ser. No. 932,559 
Claims priority, application Japan, Dec. 27, 1988, 63-330413; 
Nov. 1, 1989, 1-285240 
The portion of the term of this patent subsequent to Apr. 13, 
2010, has been disclaimed. 
Int. Cl.5 CO7K 15/14 
US. Cl, 514—8 3 Claims 
1. A substantially purified glycoprotein having anticoagu- 
lant activity and obtained from human urine, which is charac- 
terized by having affinity to thrombin, ability to stimulate 
thrombin-catalyzed protein C activation, and 
an amino acid composition (mol %) of 


Aspartic acid 
Threonine 
Serine 
Glutamic acid 
Proline 
Glycine 
Alanine 
Cysteine 
Valine 
Methionine 
Isoleucine 
Leucine 
Tryosine 
Phenylaline 
Histidine 
Lysine 


9.5 + 2.0, 
4.0 + 1.5, 
$4.13, 
10.9 + 2.5, 
9.3 + 1.5, 
11.3 + 3.0, 
11.7 + 3.0, 
8.0 + 4.0, 
5:9: + 45, 
1.1+ 0.5, 
24°15, 
1S = 28, 
1.6 + 1.5, 
3:7: 15, 
25:15, 
0.8 + 0.5 
and 


CHEMICAL 


-continued 


Arginine 4.6 + 1.5, 


as measured after complete acid-hydrolyzation according to 
the method of Moore et al.; 

wherein the amino terminus of the glycoprotein is as fol- 
lows: 


Ala—Pro—Ala—Glu—Pro—Gin—Pro—Gly—Gly—Ser—Gin— 
Cys—Val—Glu—His—Asp—Cys—Phe—Ala—Leu—T yr—Pro— 
Gly—Pro—Aia—Thr—Phe—Leu— 


wherein the carboxy] terminal is 

-Leu-Val-Arg or -Leu-Ala-Arg; and 

having stability at pH 2 to 10, 

at 60° C. for 300 min., 

in 1% (W/V) SDS, 

in 6M guanidine hydrochloride, and 

in 8M urea; 

a molecular weight of 

79,000+ 3,000 as measured by SDS-polyacrylamide gel 
electrophoresis under non-reduced conditions; 

a sugar composition (% W/W) of 

neutral sugar: 6.2+ 1.0 as measured by Phenol-Sulfuric acid 
method, 

amino sugar: 3.1+1.0 as measured by Elson-Morgan’s 
method (Blix’s modification) and 

sialic acid: 3.81.5 as measured by Warren’s method; 

an absorbance at 280 nm of 

6.7+1.0 (in 1% aqueous solution, 1 cm light path); 

an isoelectric point of 

pH 3.8+0.2; and 

is water soluble. 


5,300,491 
TREATMENT OF PROTOZOAL INFECTION 
Barry J. Andrews, Oslo; Bjarne Bjorvatn, Paradis; Steinar 
Pedersen, Asker; Jorgen R. Ronnevig, Oslo, all of Norway, 
and Alexander Yule, Harrow, England, assignors to Apo- 
thekernes Laboratorium A.S., Oslo, Norway 
Continuation-in-part of Ser. No. 785,666, Oct. 31, 1991, 
abandoned. This application Oct. 23, 1992, Ser. No. 967,471 
Int. Cl.5 A61K 37/00 
US. Cl, 514—10 18 Claims 
1. A method of treating infection by a protozoan comprising 
administering an effective amount a divalent metal salt of 
bacitracin to an animal or human in need of such treatment. 


5,300,492 
LHRH ANALOGS 
Fortuna Haviv, Deerfield, and Jonathan Greer, Chicago, both of 
Iil., assignors to Tap Pharmaceuticals, Deerfield, Ili. 
Division of Ser. No. 548,512, Jul. 10, 1990, Pat. No. 5,110,904, 
which is a continuation-in-part of Ser. No. 390,572, Aug. 7, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 154,681, 
Feb. 10, 1988, abandoned. This application Oct. 28, 1991, Ser. 
No. 784,204 
The portion of the term of this patent subsequent to May 5, 2009, 
has been disclaimed. 
Int. Cl.5 CO7K 7/20; A61K 37/24 
US. Cl. 514—15 5 Claims 
1. A compound having LHRH antagonist activity of the 
formula: 


® 


A=3=—-C=3— EF —-G—- 8) 
BFE FE Tee OO 


wherein 
A is an amino acy] residue selected from the group consisting 
of 
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N-acety]l-alpha-aza-3-(4-chloropheny))alanyl, 
N-acetyl-alpha-aza-3-(4-fluoropheny])alanyl, 
N-acetyl-alpha-aza-3-(2-naphthyl)alanyl, 
N-acetyl-alpha-aza-3-(1-naphthyl)alanyl, 
N-acetyl-alpha-aza-alanyl, 
N-acetyl-alpha-aza-glycyl, 
N-acetyl-alpha-aza-sarcosyl, 
N-acetyl-alpha-aza-3-(4-methylpheny])alanyl, 
N-acetyl-alpha-aza-cyclohexylalanyl, 
N-acetyl-alpha-aza-3-(1-adamanty])alanyl, 
N-acetyl-alpha-aza-tyrosyl(O-methy]), 
N-acetyl-alpha-aza-3-(3-benzothieny])alanyl, 
N-acetyl-alpha-aza-phenylalanyl, 
N-methylalpha-aza-pyroglutamy]l, 
N-acetyl-alpha-aza-3-(2-thienyl)alanyl, 
N-acetyl-alpha-aza-3-(3-benzoxazolyl)alanyl, 
N-acetyl-alpha-aza-3-(3,4,5-trimethyl henyl)alanyl, 
N-acetyl-alph-aza-3-(pentamethylphenyl)alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(2-naphthy])alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(1-naphthy])alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(4-chloropheny])ala- 
nyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(4-fluoropheny!)ala- 
nyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(4-methylpheny]l)ala- 
nyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(4-methoxyphenyl- 
Jalanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-(1-adamanty])alany]l, 
N-acetyl-N-alpha-methy]-alpha-aza-3-(pheny])alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(cyclohexyl)alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(benzthieny])alanyl, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(benzoxazolyl)alanyl, 
N-acetyl-N-alpha-methyl]-alpha-aza-3-(3,4,5-trimethy]- 
phenyl)alany]l, 
N-acetyl-N-alpha-methyl-alpha-aza-3-(pentamethylphenyl- 
Jalanyl, and 
N-acetyl-N-alpha-methy]-alpha-aza-3-(2-thienyl)alanyl; 
B is absent or an amino acy] residue selected from the group 
consisting of 
D-phenylalanyl, 
D-3-(4-chloropheny])alanyl, 
D-3-(4-fluoropheny])alanyl, 
alpha-aza-3-(4-chloropheny])alanyl, 
alpha-aza-3-(4-fluorophenyl)alanyl, and 
alpha-aza-3-(2-naphthyl)alany]; 
C is an amino acyl residue selected form the group consisting 


D-phenylalanyl, 

D-3-(3-pyridy])alanyl, 
D-3-(1-naphthy])alanyl, 
D-3-(3-benzthieny])alanyl, 
D-cyclohexylalanyl, 
D-3-(4-chloropheny]l)alanyl, 
alpha-aza-3-(1-naphthyl)alanyl, 
alpha-aza-tryptyl, 
alpha-aza-phenylalanyl, 
alpha-aza-3-(3-benzthieny])alanyl, 
alpha-aza-3-(4-chlorophenyl)alanyl, and 
alpha-aza-3-(3-pyridyl)alany]; 

D is an amino acyl residue selected from the group consisting 
of 

L-seryl, 

L-alpha,beta-diaminopropyl, 

L-alanyl, and 

N-(Ro)-L-sery]; 

E is an amino acyl residue selected form the group consisting 
of 

L-tyrosyl, 

L-tyrosyl(O-methy]), 
N-(R33)-L-tyrosyl, 
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N-(R33)-L-tyrosyl(O-methy)), 
N-(R33)-L-phenylalanyl, 

L-histidyl, 

N-(R33)-L-histidyl, 

wherein R33 is methyl, ethyl, propyl or isopropyl; 


F is a D-amino acy] residue of the formula: 


 apasiioeen 
Rs 


wherein 

y is 1 to 3; Rs is Cj to C¢ straight or branched chain alkyl, C3 
to C7 cycloalkyl, hydroxy, alkoxy, thioalkoxy, aryl or a 
heterocyclic aromatic ring; or 

Rs is —(CH2)mRe¢6 or 


(CHD) 


Re 


wherein 

m is 0 to 4 and R¢ is amino, alkylamino, cycloalkylamino or 
alkanoylamino; or Rg is —NH—C(NH(R’))—=NR” or 
—N(R’)C(O)CH2)geRe65 wherein R’ is hydrogen, loweral- 
kyl or cycloalkyl; R’ is hydrogen, loweralkyl, cycloalkyl, 
amino OF CyaNnO;gp is 0 to 6; and R¢s5 is loweralkyl, dialkyl- 
amino, cycloalkyl, aryl, arylalkyl, heterocyclic, 
(heterocyclic)alkyl or —NHR¢e wherein Re¢¢ is hydrogen, 
loweralkyl, cycloalkyl, aryl, arylalkyl, heterocyclic, 
(heterocyclic)alkyl, amino, alkanoylamino or —NHRg67 
wherein R67 is hydrogen, loweralkyl, cycloalkyl, aryl, 
arylalkyl, heterocyclic, (heterocyclic)alkyl or —C(O)Reég 
wherein Ré¢g is loweralkyl, cycloalkyl, aryl, arylalkyl, 
heterocyclic, or (heterocyclic)alkyl; 

R34 is hydrogen, methyl, ethyl, propyl or isopropyl; and 

R35 and R3¢ are independently selected from hydrogen and 
loweralkyl; or 

F is a D-aminoacy] residue having the formula: 


R34 

| | 
tie calli 
(CH2)z 


LS R37 
4 


wherein z is 0 to 3 and R37 is hydroxy, alkoxy, phenoxy, 
amino or p-methoxyphenyl and R34 is hydrogen, methyl, 
ethyl, propyl or isopropyl; 


G is an amino acyl residue selected from the group consisting 


of 

L-leucyl, 
L-isoleucyl, 
L-N-(R3g)leucyl, and 
valyl; 


H is an amino acyl residue of the formula: 
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to a desired topical site of a subject or host consisting essen- 
tially of 
(a) at least one aminopolysaccharide derivative selected 
from the group consisting of chitosonium polymers and 
covalent chitosan derivatives, and 
(b) a pharmaceutically or therapeutically active ingredient 
selected from the group consisting of compounds of of the 
formula: 


wherein CH2—CH?2 
p is 1 to 4; 
R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and 
R 9 —NH—C(NH(R}i)}-=NR12 wherein Rj; is hydrogen; Cc OH 
Rj? is hydrogen; I 
I is an imino acy] or aliphatic amino acy] residue selected from 
prog eeneiying af wherein R has between 5 and 11 carbon atoms. 
L-pipecolyl, and 
N-methyl-L-alanyl; and 
J is an amino acyl residue selected from 
D-alanylamide, 
sarcosylamide, 
N-(R4o)-L-alanylamide, 
D-serylamide, and 
alpha-aza-alanylamide, 
wherein Rao is methyl, ethyl, propyl or isopropyl; with the 
proviso that the amide bond between at least one of the pairs 
of residues A-B, B-C, C-D, D-E, E-F, F-G, G-H, H-I, or I-J 


is alkylated on the nitrogen atom of the amide bond linking INDOLE sense METABOLITES 
the two residues. 


Jodi A. Laakso, Iowa City, Iowa; Patrick F. Dowd, Peoria, IIL; 
James B. Gloer, Iowa City, Iowa, and Donald T. Wicklow, 
rina tai oe cusnuuniad: Siler Senses, of iiadioon: ‘raaien 
represen’ y 0! ture, 
° eee cel D.C.; University of Iowa Research Foundation, Iowa City, 
Aurelio Romeo, Rome; Gino Toffano, and Lanfranco Callegaro, — = Research & Development Corpora- 
Cerne Tea tny? assignors to Fidia S.p-A~ Aban0 Division of Ser. No. 875,360, Apr. 29, 1992, Pat. No. 5,227,396, 
Filed Sep. 16, 1992, Ser. No. 945,495 which is a continuation-in-part of Ser. No. 732,786, Jul. 19, 1991, 
Claims priority, application Italy, Sep. 16, 1991, Pat. No. 5,130,326. This application Jan, 22, 1993, Ser. No. 
PD91A000163 8,616 
Int. Cl. A61K 31/715, 31/73, 31/045 Int. C15 AOIN 43/70; CO7TD 491/18, 491/22 
US. Cl. 514—54 30 Claims U-S. Cl. 514—-183 11 Claims 
1. A method for preventing or treating gastric ulcers, which _ 1. A substantially pure indole designated sulpinine C having 
comprises orally administering to a patient in need thereof an the formula: 
effective gastroprotective and anti-ulcer amount of a pharma- 
ceutical composition comprising a choline ester of an acidic 
polysaccharide selected from the group consisting of hyalu- 
ronic acid, alginic acid, gellan, oxidized cellulose, oxidized 
chitin, carboxy-hydrocarbyl-cellulose, carboxy-hydrocarbyl- 
starch and carboxy-hydrocarbyl-chitin, in which the hydro- 
carby] is the residue of an alkyl, aralkyl or cycloalkyl group, or 
a metal or organic base salt thereof, and a pharmaceutically 
acceptable excipient or carrier. 


HOCH2CH,—N © N—CH2CH—CH)— 
Neat’ | 


designated 10-oxo-11,33-dihydropenitrem B having the for- 


5,300,494 aries 


, 
DELIVERY SYSTEMS FOR QUATERNARY AND 
RELATED COMPOUNDS 

George L. Brode, II, Bridgewater, and George A. Salensky, 

White House Station, both of N.J., assignors to Union Car- 

bide Chemicals & Plastics Technology Corporation, Danbury, 

Conn. 
Continuation-in-part of Ser. No. 268,871, Nov. 8, 1988, Pat. No. 
4,946,870, which is a continuation-in-part of Ser. No. 189,312, 
Feb. 3, 1988, Pat. No. 4,929,722, which is a continuation-in-part 
of Ser. No. 871,381, Jun. 6, 1986, abandoned. This application 

Jul. 12, 1989, Ser. No. 378,837 
Int. Cl.5 AOIN 25/24, 33/00, 57/16; A61K 31/73 

US. Cl. 514—55 _ 1 Claim 

1. A biocompatible, substantive, film-forming system for the 
delivery of pharmaceutically or therapeutically active agents 
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5,300,496 
COMPLEXED VANADIUM FOR THE TREATMENT OF 
DIABETES MELLITUS 
John H. McNeill, Delta; Hamid R. Hoveyda, and Chris Orvig, 
both of Vancouver, all of Canada, assignors to The University 
of British Columbia, Vancouver, Canada 
Filed Sep. 30, 1991, Ser. No. 767,510 
Int. Cl.5 A61K 31/555, 31/28 
USS. Cl. 514—186 6 Claims 
1. A pharmaceutical composition comprising an effective 
amount of bis(maltolato)oxovanadium(IV) having the formula: 


in combination with a pharmaceuticaly acceptable carrier. 


5,300,497 
PENAM DERIVATIVES AND SALTS THEREOF, 
PROCESS FOR PRODUCING THE SAME AND 
ANTIBACTERIAL AGENT COMPRISING THE SAME 
Hirokazu Ochiai; Yasuo Watanabe; Yoshiharu Murotani; 
Hirohiko Fukuda; Osamu Yoshino; Shinzaburo Minami, all of 
Toyama; Toshio Hayashi, Takaoka, and Kaishu Momonoi, 
Shinminato, all of Japan, assignors to Toyama Chemical Co., 
Ltd., Tokyo, Japan 
Division of Ser. No. 540,697, Jun. 20, 1990. This application 
Oct. 7, 1992, Ser. No. 957,372 
Claims priority, application Japan, Jun. 22, 1989, 1-159899; 
Jun. 8, 1990, 2-150514 
Int. Cl.5 A61K 31/425; COTD 499/00 
US. Cl. 514—192 8 Claims 
1. A penam derivative represented by the following formula 
or a pharmaceutically acceptable salt thereof: 


wherein 
R! represents a hydrogen atom, an amino-protecting group 
or a formyl, 2,6-dimethyloxyphenylcarbonyl or 5-methy]- 
3-phenylisoxazol-4-ylcarbonyl group or an acyl group 
represented by the formula: 


R9—Z—C—Cco— 
Y y? 


wherein 

R® represents an unsubstituted or substituted lower alkyl, 
lower alkenyl, aryl or heterocyclic group; 

Z represents an oxygen or sulfur atom or a linkage; 

Y! represents a hydrogen atom; 

Y? represents a hydrogen atom, a halogen atom, a protected 
or unprotected hydroxyl group, a protected or unpro- 
tected carboxyl group, a sulfo group, a sulfoamino group, 
a protected or unprotected amino group or a group of the 
formula R!°CONH—, in which 
R!0 is an unsubstituted or substituted aryl, arylcar- 


bonylamino, heterocyclic amino or heterocyclic group; 
and 
Y! and Y? may form, when taken together, an unsubsti- 
tuted or substituted lower alkoxyimino, cycloalkylox- 
yimino, aralkyloxyimino, lower alkylidene, lower al- 
kenylidene, lower alkoxymethylene, halomethylene or 
heterocyclic oxyimino group; 
R? represents a hydrogen atom or a lower alkyl group; 
R3 represents a hydrogen atom, a lower alkoxy group, a 
lower alkylthio group or a formamido group; 
R‘ represents a protected or unprotected carboxyl group or 
a carboxylato group; 
R represents a group of the formula —NHR* or —NR5R*, in 
which 
R5 and R®, which may be the same or different, represent 
protected or unprotected hydroxyl groups, cyano 
groups, sulfo groups or unsubstituted or substituted 
lower alkyl, aryl, acyl, carbamoyl, sulfamoyl, lower 
alkylsulfonyl or heterocyclic groups; and 
n represents 1 or 2; 
each of the substituted lower alkyl, lower alkenyl, aryl, and 
heterocyclic groups in the definition of R® having at least 
one substituted selected from the group consisting of 
halogen atoms, protected or unprotected hydroxyl group, 
protected or unprotected amino group, protected or un- 
protected amino-lower alkyl groups, protected or unpro- 
tected carboxyl group, lower alkoxy groups, ureido 
group, acylamino groups, cyano group, sulfo group, car- 
bamoyloxy group, sulfamoyl group, nitro group, oxo 
group and heterocyclic groups; 
each of the substituted aryl, arylcarbonylamino, heterocy- 
clic amino and heterocyclic groups in the definition of 
R!0 having at least one substituent selected from the group 
consisting of halogen atoms, protected or unprotected 
hydroxyl group, oxo group, lower alkyl groups, halo- 
lower alkyl groups, protected or unprotected hydroxyl- 
lower alkyl groups, lower alkylthio groups, lower al- 
kylthio-lower alkyl groups, aryl groups, haloaryl groups, 
cycloalkyl groups, arylamino groups, lower alkylsulfonyl 
groups and sulfamoylarylamino groups; 
each of the substituted lower alkoxyimino, cycloalkylox- 
yimino, aralkyloxyimino, lower alkylidene, lower al- 
kenylidene, lower alkoxymethylene, halomethylene and 
heterocyclic oxyimino group in the definition of the group 
which Y! and Y2 may form having at least one substituent 
selected from the group consisting of halogen atoms, 
acyloxy groups and protected or unprotected carboxyl 
groups; 
each of the substituted lower alkyl, lower alkenyl, lower 
alkynyl, aryl, amino, acyl, acyloxy, carbamoyl, car- 
bamoyloxy, sulfamoyl, lower alkylsulfonyl or heterocy- 
clic groups in the definition of R5 and R® having at least 
one substituent selected from the group consisting of 
halogen atoms, halo-lower alkyl groups, lower alkyl 
groups, lower alkoxy groups, protected or unprotected 
carboxyl-lower alkoxy groups, lower alkylthio groups, 
protected or unprotected carboxyl-lower alkylthio 
groups, lower alkanoyloxy groups, lower alkoxycarbonyl 
groups, diphenylmethoxycarbonyl group, aryloxycarbo- 
nyl groups, protected or unprotected hydroxyl-lower 
alkoxy groups, lower alkoxyimino groups, imino group, 
protected or unprotected amino-lower alkyl groups, pro- 
tected or unprotected carboxyl-lower alkyl groups, lower 
alkoxycarbonyl-lower alkyl groups, lower alkoxycar- 
bonylamino groups, nitrobenzyloxycarbonylamino group, 
cyano-lower alkylamino-lower alkyl groups, N,N-di- 
lower alkylamino groups, lower alkylsulfonyl groups, 
sulfamoyl-lower alkyl groups, aryl groups, aralkyl groups, 
carbamoyl group, sulfo group, acyl groups, oxo group, 
protected or unprotected carboxyl group, nitro group, 
cyano group, protected or unprotected amino group, 
protected or unprotected hydroxyl group, ureido group, 
aralkyloxy groups, sulfamoyl group, thioxo group, meth- 
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ylenedioxy group, heterocyclic groups and heterocy- 

clicthio groups, 

which may have at least one further substituent selected 
from the group consisting of lower alkyl groups, pro- 
tected or unprotected amino group, oxo group, pro- 
tected or unprotected hydroxyl group, carbamoyl 
group, protected or unprotected hydroxyl-lower alkyl 
groups, protected or unprotected carboxyl-lower alkyl 
groups, N,N-di-lowér alkylamino groups, acylamino 
groups, heterocyclic groups, ureido group, trime- 
thylammonioacetyl group, and guanidino group, and 

one of R5 and R® represents a protected hydroxyl group or 
a lower alkyl, lower alkenyl, lower alkynyl, aryl, amino, 
acyl, acyloxy, carbamoyl, carbamoyloxy, sulfamoyl, 
lower alkylsulfonyl or heterocyclic group having a 
substituent selected from the group consisting of a 
protected carboxyl-lower alkoxy group, a protected 
carboxyl-lower alkylthio group, a protected hydroxy]l- 
lower alkoxy group, a protected amino-lower alkyl 
group, a protected carboxyl-lower alkyl group, a pro- 
tected carboxyl group, a protected amino group and a 
protected hydroxyl group; 


wherein 


the term “acyl” in “acyl group”, “acyloxy group” and “‘ac- 
ylamino group” means formyl, C2-salkanoyl, C3.salken- 
oyl, benzoyl, naphthoyl, thenoyl, furoyl, isonicotinoyl, 
nicotinoyl, 1,4-dihydropyridin-2-ylcarbonyl or 4-ethyl- 
2,3-dioxopiperazin-1-ylcarbony]; 

the term “aryl” in “aryl group”, “N,N’-di-lower al- 
kylaminoaryl group”, “arylamino group”, “arylcar- 


bonylamino group”, “sulfamoylarylamino group”, “ary- 
loxycarbonyl group” and “haloaryl group” means phenyl, 
naphthyl or indany]; 

the term “aralkyl” in “aralkyl group”, “aralkyloxy group” 
and “aralkyloxyimino group” means benzyl, phenethyl, 
4-methylbenzyl or naphthylmethy]; 

the term “heterocyclic” in “heterocyclic group”, “‘heterocy- 


9 66) 


clic amino group”, “heterocyclic oxyimino group” or 
“heterocyclicthio group” means azetidinyl, thienyl, furyl, 
pyrrolyl, 1,2,4-triazolyl, 1,2,3-triazolyl, oxazolyl, thia- 
zolyl, tetrazolyl, 1,3-dithiolanyl, pyridyl, 1-hydroxy-4- 
oxo-1,4-dihydropyridyl, 1,4-dihydropyridyl, thiazolidinyl, 
oxazolidinyl, imidazolidinyl, pyrazolinyl, pyrrolidinyl, 
2-oxazolinyl, imidazolinyl, furazanyl, isothiazolyl, 4,5- 
dihydrothiazolyl, 2,3-dihydrofuryl, 2,5-dihydrofuryl, tet- 
rahydrofuryl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4- 
thiadiazolyl, 1,2,5-thiadiazolyl, imidazolyl, pyrazolyl, 
3-pyrrolinyl, 4,5-dihydropyrazolyl, isoxazolyl, isox- 
azolidinyl, 1,2,3-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4- 
oxadiazolyl, piperidinyl, piperaziny], tetrahydropyrazinyl, 
morpholinyl, pyrimidinyl, pyrazinyl, 1,2,4-triazinyl, 1,3,5- 
triazinyl, 2H-3,4-dihydropyranyl, 2H-5,6-dihydropyranyl, 
1,4-oxazinyl, pyridazinyl, 2H-thiazinyl, perhydrooxazinyl, 
dihydrooxazinyl, chromenyl, benzothienyl, benzoiso- 
thiazolidinyl, imidazo[1,2-b][1,2,4]triazinyl, thieno[3,2- 
b]thienyl, benzotriazolyl, 1,2,3-benzothiadiazolyl, tet- 
razolo[5,1-b]pyridazinyl, 2,1,3-benzoxadiazolyl, imida- 
zo[1,2-a]pyridyl, imidazo[1,2-a]pyrimidinyl, imidazo[1,2- 
bj[1,3]thiazolyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridyl, 
imidazo[1,2-a]pyrazinyl, 1,4-benzomorpholinyl, benzo- 
thiazolyl, isoindolinyl, benzofuranyl, 1,4-benzothiomor- 
pholinyl, 1,3-benzoxazolidinyl, triazolo[1,5-a]pyrimidiny]l, 
indolinyl, indazolyl, benzoxazolyl, benzoisoxazolyl, puri- 
nyl, isoquinolyl, quinolyl, 1,8-naphthyridinyl, 1,5-naph- 
thyridinyl, 1,1-dioxo-1,2-benzoisothiazolidinyl, 1,2-dihy- 
dro-4H-3,1-benzoxazinyl, 1,2-benzoxazinyl, quinoxalinyl, 
quinazolinyl, cinnolinyl, indolyl, quinuclidinyl, perhy- 
droazaepiny! or 3-pyrrolin-2-yl, and 
said heterocyclic group, when containing a nitrogen atom 
as the heteroatom, may be quaternized; and 

the term “heterocyclic ring” means azetidine, 1,3-dithiolane, 
1,4-dihydropyridine, thiazolidine, oxazolidine, imidazoli- 
dine, pyrazoline, pyrrolidine, 2-oxazoline, imidazoline, 
4,5-dihydrothiazole, 2,3-dihydrofuran, 2,5-dihydrofuran, 
tetrahydrofuran, 3-pyrroline, 4,5-dihydropyrazole, isox- 
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USS. Cl. 514—231.5 
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azolidine, piperidine, piperazine, tetrahydropyrazine, 
morpholine, tetrahydropyrimidine, 2H-3,4-dihydropyran, 
2H-5,6-dihydropyran, 2H-thiazine, dihydrooxazine, chro- 
mene, benzoisothiazolidine, 5,6,7,8-tetrahy- 
droimidazo[1,2-a]pyridine, 1,4-benzomorpholine, isoindo- 
line, 1,4-benzothiomorpholine, 1,3-benzoxazolidine, indo- 
line, 1,1-dioxo-1,2-benzoisothiazolidine, 1,2-dihydro-4H- 
3,1-benzoxazine or quinuclidine. 


5,300,498 
6-PIPERAZINYL-1H-PYRAZOLO[3,4-B]PYRIDINE-3- 


CARBOXYLIC ACIDS, ESTERS, AMIDES AND RELATED 


COMPOUNDS 


Gregory M. Shutske, Flemington, N.J., assignor to Hoechst- 


Roussel Pharmaceuticals Incorporated, Somerville, N.J. 
Filed Jun. 4, 1993, Ser. No. 71,088 
Int. Cl.5 A61K 31/55, 31/495; COTD 471/04 
26 Claims 
1. A compound of the formula 


n is an integer of 1 or 2; 

R is hydrogen, loweralky] or arylloweralky]l; 

R2 is hydrogen, loweralkyl or hydroxy-substituted loweral- 
kyl; and 

X is —H, —CN, —COOH, —COOR; or —CONR4Rs, 

R3 being loweralkyl; R4 being hydrogen, loweraikyl or 
arylloweralkyl]; and 

Rs being hydrogen or loweralkyl; 


or a pharmaceutically acceptable acid addition salt thereof. 


5,300,499 


5-SUBSTITUTED 3-THIOPHENE SULFONAMIDES AS 


ANTIGLAUCOMA AGENTS 


Ken Chow, Irvine, Calif., assignor to Allergan, Inc., Irvine, Calif. 


Filed Sep. 2, 1992, Ser. No. 939,189 
Int. Cl.5 A61K 31/38; CO7D 333/32 

40 Clai 
1. Compounds represented by the structural formula: 


H2NO2S 


Rj 


R 
R3 : 


wherein R,; and R2 are independently 


(a) hydrogen 

(b) OR4, wherein Rg is hydrogen or C}-7 alkyl or C;-3 alkyl- 
carbonyl or phenylcarbony] or phenyl; or 

(c) NRs5Re, wherein Rs and R¢ are independently hydrogen, 
or C}.7 alkyl, or C}-7 alkyl substituted with one or more 
halogen or ORg; or 

(d) —CORz?, wherein R7 is hydrogen, C}.7 alkyl, or NRsRe¢; 
or 

(e) —SRg, wherein Rg is hydrogen, or C}-7 alkyl, or Cj.7 
alkyl substituted with one or more halogen or OR4; or 

(f) Cy-7 alkyl, or Cj.7 alkyl substituted with one or more 
halogen or OR4 or NR5Re; or 

(g) Ri and R2 are together 
(i) =O, or 
(ii) —=NORzg, or 
(iii) =S; 
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and R;3 is 

(h) C}.7 alkyl, or C;.7 alkyl substituted with one or more 
halogen or OR, or NRsRe¢; or 

(i) aryl, wherein said aryl comprises up to 10 carbon atoms 
and is an unsubstituted carbocyclic aryl or heterocyclic 
aryl radical, or said carbocyclic aryl or heterocyclic aryl 
radical is substituted with one or more halogen, or OR4 or 
NRsRg, or carboxylic acid or lower alkyl esters thereof, 
or carboxaldehyde or C}.7 alkyl, or C1.7 alkyl substituted 
with one or more halogen or OR4 or NRs5Re, or carbox- 
ylic acid or lower alkyl esters thereof; or 

(j) —CORg, wherein Rg is R7 or an unsubstituted carbocy- 
clic or heterocyclic radical, wherein said unsubstituted 
carbocyclic or heterocyclic radical comprises up to 10 
carbon atoms, or said carbocyclic or heterocyclic radical 
is substituted with one or more halogen, or OR, or 
NRs5Rg, or Cj.7 alkyl, or C;.7 alkyl substituted with one or 
more halogen or OR4 or NRsRg. 


5,300,500 
4 BETA-AMINO PODOPHYLLOTOXIN ANALOG 
COMPOUNDS AND METHODS 
Kuo-Hsiung Lee, Chapel Hill, N.C.; Yung-Chi Cheng, Wood- 
bridge, Conn., and Yi-Lin Zhang, Chapel Hill, N.C., assignors 
to The University of North Carolina at Chapel Hill, Chapel 
Hill, N.C. and Yale University, New Haven, Conn. 
Continuation-in-part of Ser. No. 874,345, Apr. 24, 1992, which is 
a continuation of Ser. No. 406,330, Sep. 12, 1989, Pat. No. 
5,132,322, which is a continuation of Ser. No. 313,826, Feb. 23, 
1989, abandoned. This application Dec. 8, 1992, Ser. No. 987,765 
Int. Cl.5 A61K 31/535, 31/365; COTD 413/02 
US. Cl. 514—232.5 10 Claims 


a. 
gr ? 


LF /om 


oo 


1. A 48-amino podophyllotoxin analog compound of the 


formula: 


NHR 
o \ 
( o 
0) “ud 


CH30 5 OCH;3 
OH 


wherein NH—R is selected from the group consisting of: 
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including physiologically acceptable ammonium salts thereof. 


5,300,501 
PEPTIDYL DERIVATIVES 
John R. Porter, Slough; Thomas A. Millican; John R. Morphy, 
both of Maidenhead, and Nigel R. A. Beeley, Thame, all of 
United Kingdom, assignors to Celltech Limited, Berkshire, 
United Kingdom 
PCT No. PCT/GB91/02143, § 371 Date Jul. 29, 1992, § 102(e) 
Date Jul. 29, 1992, PCT Pub. No. WO90/05719, PCT Pub. 
Date May 31, 1990 
PCT Filed Dec. 3, 1991, Ser. No. 916,108 
Claims priority, application United Kingdom, Dec. 3, 1990, 
9026251; May 13, 1991, 9110338; May 13, 1991, 9110339; Jun. 
14, 1991, 9112888; Jun. 14, 1991, 9112901; Jul. 11, 1991, 
9115038; Jul. 11, 1991, 9115039; Jul. 23, 1991, 9115916 
Int. Cl.5 A61K 31/185, 31/535; COTC 259/06; COTD 295/15 
US. Cl. 514—238.2 12 Claims 
1. A compound of formula (1): 


R2 3 


R re) 

.% | ll 
* ge ie 

llr 5 

R! Oo * 


wherein R represents a —CONHOH, 

R! represents a hydrogen atom or an unsubstituted or substi- 
tuted alkyl, alkenyl, aryl, aralkyl, heteroaralkyl or 
heteroarylthioalkyl group; 

R? represents an unsubstituted or substituted alkyl, alkenyl, 
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, aralkoxy, or 
aralkylthio group, or an amino (—NH)p), substituted 
amino, carboxyl (—CO 2H) or esterified carboxyl group; 

R3 represents a hydrogen atom or an alkyl group; 

R‘ represents a hydrogen atom or an alkyl group; 

R5 represents a group —[Alk],R® where Alk is an alkyl or 
alkenyl group optionally interrupted by one or more 
—O— or —S— atoms or —N(R’)— groups, n is zero or 
an integer 1, and R® is an unsubstituted or substituted 
cycloalkyl or cycloalkenyl group; 

X represents an amino (—NH)), or substituted amino, 

and a salt, solvate or hydrates thereof. 





APRIL 5, 1994 


5,300,502 
PHENOXYALKYL-SUBSTITUTED 
HETEROAROMATICS AND THEIR USE FOR 
CONTROLLING PESTS 
Joachim Leyendecker, Ladenburg; Hans-Juergen Neubauer, 

Muenster-Hiltruo; Uwe Kardorff, Mannheim; Christoph Kue- 

nast, Otterstadt; Peter Hofmeister, Neustadt, and Wolfgang 

Krieg, Weingarten, all of Fed. Rep. of Germany, assignors to 

BASF Aktiengesellschaft, Ludwigshafen, Fed. Rep. of Ger- 

many 
Division of Ser. No. 932,061, Aug. 19, 1992, Pat. No. 5,264,434, 
which is a division of Ser. No. 834,839, Feb. 13, 1992, Pat. No. 
5,180,727, which is a division of Ser. No. 606,813, Oct. 31, 1990, 
Pat. No. 5,132,308, which is a division of Ser. No. 389,815, Aug. 
4, 1989, Pat. No. 4,996,216. This application Jul. 8, 1993, Ser. 

No. 87,482 

Claims priority, application Fed. Rep. of Germany, Aug. 5, 

1988, 3826681; Aug. 5, 1988, 3826682 
Int. Ci.5 AOIN 43/66; CO7D 417/12, 413/12, 409/12 

US, Cl. 514—241 6 Claims 

1. A compound of the formula Ia or Ib 


R! 


where A is 


os 
N N 


where the radicals R!3 are identical or different and are each 
hydrogen, halogen, C;-C4-alkyl, C1-C3-haloalkyl, C,-C4- 
alkoxy, C;-C3-haloalkoxy, C3-C¢-cycloalkyl, cyano or nitro, 
and n is from 1 to 4, R! is hydrogen, halogen or C)-C3-alky]; 
R?2is hydrogen or Cj-C4-alkyl; Qz is an unsubstituted or substi- 
tuted azole radical of the formulae IIa to Ie 


CHEMICAL 


-continued 


A 


N 
| 


where R3 to R!2 are hydrogen, halogen, C;-Cg-alkyl, C1-C4- 
haloalkyl, Cj-C4-alkoxy, C3-Cj9-cycloalkyl or are phenyl or 
naphthyl! which is unsubstituted or mono- to trisubstituted by 
halogen, C,-Cg-alkyl, Ci-Cg-alkoxy, C,-C4-haloalkyl or 
C,-C3-haloalkoxy, and Qs is a heteroaromatic radical selected 
from the group consisting of thiophen-2-yl; thiophen-3-yl; 
thiazol-2-yl; thiazol-4-yl; thiazol-5-yl; oxazol-2-yl; oxazol-4-yl; 
oxazol-5-yl; imidazol-2-yl; imidazol-4-yl; imidazol-5-yl; iso- 
thiazol-3-yl; isothiazol-4-yl; isothiazol-5-yl; pyrazol-3-yl; pyra- 
zol-4-yl; isoxazol-3-yl; isoxazol-5-yl; 1,3,4-thiadiazol-2-y]; 
1,3,4-oxadiazol-2-yl; 1,2,4-oxadiazol-3-yl; _1,3,4-triazol-2-yl; 
and 1,2,4-thiadiazol-3-yl and is unsubstituted or mono- or poly- 
substituted by halogen, C;-Cg-alkyl, C2-Cg-alkenyl, C;-C4- 
haloalkyl, C;-Cg-alkoxy, C;-Cg-alkylthio, C2-Cg-alkoxyalkyl 
or C3-Cj0-cycloalkyl. 


5,300,503 
INSECTICIDAL 
4,6-DIAMINO-1,2-DIHYDRO-1,3,5-TRIAZINE 
DERIVATIVES 
Clinton J. Peake, Trenton; Thomas G. Cullen, Milltown, and 
Albert C. Lew, Princeton Junction, all of N.J., assignors to 
FMC Corporation, Philadelphia, Pa. 
Filed Nov. 1, 1991, Ser. No. 786,498 
Int. Cl.5 CO7D 251/18, 401/12, 403/12; AOIN 43/68 
USS. Cl. 514—245 40 Claims 
1. An insecticidal composition comprising an insecticidal 
amount of the compound 


R3HN NHR?3 


“ow 


N3 1N—O—(CH2),—-R 


R? R! 

wherein R is selected from the group consisting of hydrogen, 
straight or branched chain alkyl, haloalkyl, (substituted aryl)- 
haloalkyl, arylakyl, (substituted aryl)alkyl, (a-cycloalkyl)ary- 
lalkyl, cycloalkyl, arylcycloalkyl, (substituted aryl)cycloalkyl, 
alkenyl, cycloalkenyl, arylalkenyl, (substituted aryl)alkenyl, 
alkynyl, arylalkynyl, (substituted aryl)alkynyl, alkoxy, (substi- 
tuted aryl)alkoxy, aryl, aryloxy, (substituted aryl)oxy, arylthio, 
(substituted aryl)thio, heterocyclclyl, alkoxycarbonyl, and 
substituted phenyl of the structure 


Vv 


wherein 
V, W, X, Y, and Z are independently selected from the 
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group consisting of hydrogen, halogen, lower alkyl, halo- 
alkyl, cycloalkyl, arylalkyl, alkoxy, haloalkoxy, arylalk- 
oxy, aryl, substituted aryl, aryloxy, (substituted aryl)oxy, 
alkylthio, alkylsulfoxy, alkylsulfonyl, cyano, and nitro; 

or V and W, or W and X, when taken together, comprise the 
ring-forming group 


wherein V', W’, X' and Y’ have the same definition as V, 
W, X, and Y; 

n is 1 to 5; 

R! is selected from the group consisting of lower alkyl, 
arylalkyl, arylalkenyl, and alkoxyaryl; 

or R2 is selected from the group consisting of hydrogen and 
lower alkyl, 

R! and R? taken together form a spirocycloalkane ring of 3 
to 9 carbon atoms; 

R3 is selected from the group consisting of hydrogen, lower 
alkylcarbonyl, cyclopropylcarbonyl, methoxymethylcar- 
bonyl, and 2-furanylcarbony]l; 

and agriculturally acceptable salts thereof, in admixture with 
a compatible agricultural vehicle, wherein each alkyl, 
alkenyl, and alkynyl group independently contains up to 
13 carbon atoms; the cycloalkyl groups contain 3 to 7 
carbon atoms; and each aryl group is independently se- 
lected from the group consisting of phenyl, naphthyl, or 
phenanthryl which optionally substituted by one or more 
alkyl, halo, alkoxy, cycloalkyl, aryl, haloalkyl, haloalk- 
oxy, cyano, nitro, dialkylamino or thioalkyl groups, and 

wherein the heterocyclyl groups are selected from the group 
consisting of thienyl, furyl, pyranyl, triazinyl, pyrrlyl, 
imidazolyl, pyridyl, pyridazinyl, isoxazolyl, benzothienyl, 
isobenzofuranyl, indolyl, quinolyl, phthalimido, benzodi- 
oxolyl, benzodioxanyl, benzofuranyl, and benzopyranyl. 


5,300,504 
(2-IMIDAZOLIN-2-YLAMINO) 
TETRAHYDROQUINOXALINES AND METHODS FOR 
USING SAME 
Charles Gluchowski, Mission Viejo, Calif., assignor to Allergan, 

Inc., Irvine, Calif. 

Division of Ser. No. 758,696, Sep. 12, 1991, Pat. No. 5,204,347, 
which is a division of Ser. No. 420,817, Oct. 12, 1989, Pat. No. 
5,077,292. This application Dec. 22, 1992, Ser. No. 995,218 
Int. Cl.5 A61K 31/495, 31/50 
USS. Cl. 514—249 14 Claims 

1. A method of providing a therapeutic effect in a mammal 
comprising administering to a mammal an effective amount to 
provide a desired therapeutic effect in said mammal of a com- 
pound selected from the group consisting of those having the 
formula, 


pharmaceutically acceptable acid addition salts thereof and 
mixtures thereof, wherein R; and R, are independently -se- 
lected from the group consisting of H and alkyl radicals having 
1 to 4 carbon atoms, R2 and R3 are independently selected from 
the group consisting of H, oxo, and alkyl radicals having 1 to 
4 carbon atoms, the 2-imidazolin-2-ylamino group may be in 
any of the 5-, 6-, 7- or 8- positions of the quinoxaline nucleus, 
and Rs, R¢ and R7 each is located in one of the remaining 5-, 6-, 
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7- or 8- positions of the quinoxaline nucleus and is selected 
from the group consisting of Cl, Br, H and alkyl radicals hav- 
ing 1 to 3 carbon atoms, said desired therapeutic effect being an 
increase in the renal fluid flow in at least one kidney of said 
mammal. 


£300,505 
STABLE SALTS OF 
5,10-METHYLENETETRAHYDROFOLIC ACID 
Hans R. Miiller, Schaffhausen; Martin Ulmann, Dachsen, and 
Josef Conti, Schaffhausen, all of Switzerland, assignors to 
Eprova Akti Schaffhausen, Switzerland 
Filed Oct. 15, 1992, Ser. No. 957,764 
Claims priority, application Switzerland, Oct. 15, 1991, 03 
019/91-6 
Int. Cl.5 CO7D 475/04 


USS. Cl. 514—250 10 Claims 


1. A methane-sulfonic acid, ethanesulfonic acid, phenylme- 
thanesulfonic acid, camphor-10-sulfonic acid, naphthalene-1- 
sulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5- 
disulfonic acid, or sulfuric acid addition salt of 5,10-methylene- 
(6R)-, (6R,S)- or (6S)-tetrahydrofolic acid. 


5,300,506 
INDOLYLALKYL DERIVATIVES OF 
PYRIMIDINYLPIPERAZINE FOR TREATING 
VASCULAR HEADACHE 

David W. Smith, Clinton; Frank D. Yocca, Killingworth; Joseph 
P. Yevich, Southington; Ronald J. Mattson, Meriden; Andrew 
Williams, Middletown, all of Conn., and Edward H. Ruediger, 
Greenfield Park, Canada, assignors to Bristol-Myers Squibb 
Company, New York, N.Y. 

Continuation-in-part of Ser. No. 680,208, Apr. 4, 1991, 
abandoned, which is a continuation-in-part of Ser. No. 546,122, 
Jun. 29, 1990, abandoned. This application Oct. 13, 1992, Ser. 

No. 960,063 
Int. Cl.5 A61K 31/505; CO7TD 403/00 
U.S. Cl. 514—253 18 Claims 
1. A compound of Formula I or a pharmaceutically accept- 
able acid addition salt and/or solvate thereof 


R3 
rg. So 
R!—(CH?)n, \ N N e N 
N RS R® OR* 
R! H 


wherein 
R! is a substituent selected from the group consisting of 
hydrogen, halogen, lower alkyl, lower alkoxy, R’-sub- 
stituted phenyl-lower alkoxy, amino, cyano, hydroxy, 
nitro, —OCH2CN, —OCH2CONR’R8, —SO2NR’R8, 
—O2CR®, —SO2R°, —OrxCNR’R’, —COR$, —CO2R?, 
—CONR’R8, —NR7CO2R?, —NR’COR®, —NR’SO2R? 

and 


R? is selected from hydrogen, lower alkyl, lower alkoxy, 
—CO2R? and halogen; 

R3 is independently selected from hydrogen and lower alkyl, 
with the proviso that R3 cannot be hydrogen when the R! 
—(CH?2)» moiety is hydrogen, lower alkyl, lower alkoxy, 
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halogen or —CONH? and R? is hydrogen, lower alkyl and 
halogen; 

R5, Rand R’ are independently selected from hydrogen and 

lower alkyl; 

R‘ is lower alkyl; 

R8 is selected from hydrogen, lower alkyl, R7-phenyl-lower 

alkyl and trifluoromethyl; 

R? is selected from lower alkyl and R7-phenyl-lower alkyl; 

and 

n is zero or the integers 1 or 2. 

18. A pharmaceutical composition in unit dosage form suit- 
able for systemic administration to a person at risk of or suffer- 
ing a vascular headache, the composition comprising a phar- 
maceutical carrier and from about 1 to 500 mg of a Formula 
XXI compound or a pharmaceutically acceptable salt and/or 
solvate thereof, which Formula XXI compound is: 


N XXI 


R3 
 *% a 
R!—(CH2), \ N < 
N RS Ré or’ 
R2 a 


wherein 
R! is a substituent selected from the group consisting of 
hydrogen, halogen, lower alkyl, lower alkoxy, R7-sub- 
stituted phenyl-lower alkoxy, amino, cyano, hydroxy, 
nitro, —OCH2CN, —OCH2CONR’R8, —SO2NR’R8, 
—O 2CR®, —SO2R°, —O2xCNR’R8, —COR8, —CO)R9, 
—CONR’R8, —NR7CO2R?, —NR7COR®, —-NR7SO2R? 

and 


R2 is selected from hydrogen, halogen, lower alkyl, lower 
alkoxy and —CO2R?. 

R3, R5, R°and R’ are independently selected from hydrogen 
and lower alkyl; 

R¢ is lower alkyl; 

R® is selected from hydrogen, lower alkyl, R7-phenyl-lower 
alkyl and trifluoromethy]; 

R? is selected from lower alkyl and R7-phenyl-lower alkyl; 
and 

n is zero or the integers 1 or 2. 


5,300,507 
NEW HETEROCYCLE-SUBSTITUTED ALKYLAMIDES 
Said Yous, Lille; Isabelle Lesieur, Gondecourt; Patrick De- 
preux, Armentieres; Daniel H. Caignard, Paris; Béatrice 
Guardiola, Neuilly Sur Seine; Gérard Adam, Le Mesnil Le 
Roi, and Pierre Renard, Versailles, all of France, assignors to 
Adir et Compagnie, Courbevoie, France 
Division of Ser. No. 848,373, Mar. 9, 1992, Pat. No. 5,240,919. 
This application Apr. 28, 1993, Ser. No. 55,665 
Claims priority, application France, Mar. 25, 1991, 91 03538 
Int. Cl.6 A61K 31/495; CO7TD 413/06, 417/06 
US. Cl, 514—253 7 Claims 
1. A compound of selected from those formula (I): 


CHEMICAL 


in which: 
A represents an oxygen or sulfur, 
X represents a single bond, 
R represents: 
hydrogen or lower alkyl, and in this case p=1 and B 
represents —CH2—CH2—NR;—CO—R) where Rj 
represents hydrogen or linear or branched lower alkyl, 
and R2 represents: 
a group of the formula: 


R3 


Ry 


G representing linear or branched lower alkyl and R3 and 
R4, together with the nitrogen atom to which they are 
attached, form a piperazino group optionally substituted 
with one or more lower alkyl, oxo, phenyl or pheny 
(lower alkyl), or substituted phenyl or substituted phenyl 
(lower alkyl), in the definitions of R3 and Ry, the term 
“substituted” qualifying phenyl and phenyl (lower alkyl) 
meaning that these groups are substituted with one or 
more radicals chosen from lower alkyl, lower alkoxy, 
trifluoromethyl and halogen, 

or R represents (CH2)2—NRi—CO—R?2 with R; and R2 
having the same definition as given above, and in which 
case p equals 0 or 1 and B represents lower alkoxy, and its 
isomers, epimers and diastereoisomers as well as, its addi- 
tion salts with a pharmaceutically-acceptable acid or base, 
lower alkyl and lower alkoxy having 1 to 6 carbon atoms 
inclusive and cycloalkyl having 3 to 8 carbon atoms inclu- 
sive. 


5,300,508 
METHOD FOR INTERCEPTING ACTIVATED SPECIES 
OF DIOXYGEN 
Alain Valla, Drancy; Michel Giraud, Etampes; Marc Bazin, Le 
Mee, and René Santus, Crepy en Valois, all of France, assign- 
ors to Centre National de la Recherche Scientifique, Paris, 
France 
PCT No. PCT/FR90/00395, § 371 Date Jan. 31, 1992, § 102(e) 
Date Jan. 31, 1992, PCT Pub. No. WO90/15051, PCT Pub. 
Date Dec. 13, 1990 
PCT Filed Jun. 5, 1990, Ser. No. 809,515 
Claims priority, application France, Jun. 6, 1989, 89 07475 
Int. Cl.5 A61K 31/40, 7/00; COTD 207/327, 403/04, 473/34 
US. Cl. 514—258 12 Claims 
1. A method for treating an animal having an illness in which 
activated species of dioxygen are involved, comprising the step 
of: 
administering to to said animal a pharmaceutically accept- 
able amount of an N-substitute pyrrole derivative having 


the formula: 
== * 
R-—-N ZA 
in which: 


R is an amino acid derivative, a non-protein peptide, a purine 
base which is substituted at position 9 by an alkyl group or 
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a pyrimidine base possessing a free primary amino group 
wherein the pyrimidine base is substituted by at least one 
SH group; Rj represents one or more substituents, identi- 
cal or different, selected from the group consisting of a 
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nitrogen atom forms a 4 to 6-membered saturated hetero- 
cyclic ring; 

A is —N=CQ—O—; 

Q is 2-furyl; 


hydrogen and an alkyl radical containing 1 to 6 carbon or a pharmaceutically acceptable salt thereof. 
atoms, or their complexes with physiologically acceptable aS 

metals wherein said N-substituted pyrrole derivative are 
racemates or optically active isomers with the proviso 
that R is not a hydrogen when R is a derivative selected 
from the group consisting of glycine, leucine, phenylala- 
nine, tyrosine, serine and glutamic acid. 


5,300,510 
SALT OF 6-PIPERIDINO-2,4-DIAMINOPYRIMIDINE 
3-OXIDE AND ACETURIC ACID, ITS PREPARATION 
AND ITS DERMATO-COSMETOLOGICAL 
APPLICATION 
Jean-Pierre Allaigre, Ezanville, and Jacques Desbois, Persan, 
both of France, assignors to Norchim, Saint Leu D’Esserent 
Continuation of Ser. No. 779,152, Oct. 21, 1991, abandoned, 
which is a continuation of Ser. No. 410,660, Sep. 21, 1989, 
abandoned. This application Jan. 29, 1993, Ser. No. 11,122 


5,300,509 
2-FURYL-OXAZOLOJ5,4-D]-PYRIMIDINES 
Michael H. Block, Congleton; Alison Harrison, Broken Cross, 

and Rodney B. Hargreaves, Poynton, all of England, assignors 


US. Cl. 514—258 


to Imperial Chemical Industries PLC, London, United King- 
dom 

Filed Nov. 20, 1992, Ser. No. 979,019 
Claims priority, application United Kingdom, Nov. 25, 1991, 


9125001 


Int. Cl.5 A61K 31/505; CO7TD 491/048 
8 Claims 
1. A compound of the formula I wherein: 


NHR! 


R2 


R! is hydrogen, (1-6C)alkyl, or (1-4C)alkanoy]; 

R? is hydrogen, cyano or a group of formula R3X; 

R3 (when not as hereinbelow defined together with X) is 
(3-12C)cycloalkyl, (3-6C)alkenyl, phenyl(3-6C)alkenyl, 
5- or 6-membered heteroaryl, optionally substituted (1-6- 
C)alkyl or optionally substituted phenyl, 

said optionally substituted alkyl being unsubstituted or sub- 
stituted by one of (3-6C)cycloalkyl, optionally substituted 
5-or 6-membered heteroaryl, optionally substituted 
phenyl and a group of formula R4(CO),Xg(CO)m in which 
R‘ is (1-6C)alkyl, (3-6C)cycloalkyl, optionally substituted 
phenyl or optionally substituted phenyl(1-4C)alkyl, n and 
m are each 0 or 1, provided that n+m is 0 or 1, and that 
when m is 0, X and Xgare separated by at least two carbon 
atoms, Xq is oxy, thio, sulphinyl, sulphonyl or an imino 
group of formula —NRb in which Rb is hydrogen, (1-6- 
C)alkyl or together with R* and the adjacent nitrogen 
atom forms a 4 to 6-membered saturated heterocyclic ring, 

said optionally substituted 5- or 6-membered heteroaryl 
being unsubstituted or substituted by 1 or 2 of (1-4C)alkyl, 
(1-4C)alkoxy and halogeno, 

and any of said optionally substituted phenyl being unsubsti- 
tuted or substituted by (1-4C)alkylenedioxy or by 1, 2 or 
3 of halogeno, cyano, trifluoromethyl, (1-4C)alkoxycar- 
bonyl, hydroxy, hydroxymethyl, amino, (1-4C)al- 
kanoylamino, (1-4C)alkoxymethyl, (1-4C)alkanoyloxy, 
benzyloxy, halogenobenzyloxy, (1-4C)alkylsul- 
phonylamino, (1-4C)haloalkylsulphonylamino, nitro, and 
(1-4C)alkyl or alkoxy optionally bearing a group of for- 
mula R5CO in which R> is (1-4C)alkoxy, (3-6C)al- 
kylamino, (3-6C)cycloalkylamino or (N-(1-4C)alkyl) 
(N-(1-4C)dialkylamino(1-4C)alkyl)amino, and sulpha- 
moy! of formula —SO2.NR®R7 in which R® and R? are 
independently hydrogen or (1-4C)alkyl, or R® is hydro- 
gen and R’ is ((2-5C)alkoxycarbonyl)(CH2)q-, car- 
bamoyl(CH2)q or (N-(1-4C)alkylcarbamoyl)(CH?2)q, in 
which q is 0 or an integer from 1 to 4, or R®is (1-4C)alkyl 
and R7 is di(1-4C)alkylamino(1-4C)alkyl; and 

X is a direct bond or oxy, thio, sulphinyl, sulphonyl or an 
imino group of formula —NRa— in which Ra is hydro- 
gen, (1-6C)alkyl or together with R> and the adjacent 


U.S. Cl. 514—272 


US. Cl, 514—278 


Claims priority, application France, Sep. 23, 1988, 88 12442 
Int. Cl.5 A61K 31/505; CO7D 401/04 

2 Claims 

1. Minoxidil aceturate corresponding to formula I 


Se eee 


5,300,511 


SPIRO-BENZOPYRAN DERIVATIVES AND USEFUL 


FOR TREATING ASTHMA AND HYPERTENSION 


Sung-Eun Yoo; Kyu Y. Yi; Nak C. Jeong; Jee H. Suh; Seon-Ju 


Kim; Hwa-Sup Shin; Byung H. Lee, and Kyu S. Jung, all of 
Daejeon, Rep. of Korea, assignors to Korea Research Institute 
of Chemical Technology, Daejeon, Rep. of Korea 

Filed May 21, 1992, Ser. No. 887,189 
Claims priority, application Rep. of Korea, May 22, 1991, 


91-8244; May 30, 1991, 91-8915; Dec. 26, 1991, 91-24353 


Int. Cl.5 CO7D 471/10, 405/04; A61K 31/44 
5 Claims 
1. A novel benzopyran compound of formula(I) 


wherein: 


R; is —CN, —NO2, —OCX}X2X3, —NH2, ’NHSO2R4, 


—NHER?. Ene n?, 

—SO2R© or —SO2NRCRP wherein X}, X2 and X3 are, 
each independently, F, Cl or H, except that X1, X2 and X3 
may not be a hydrogen atom, simultaneously; R4 and R? 
are, each independently, a hydrogen atom, a Cj. alkyl 
group, an optionally substituted phenyl group with a 
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halogen atom, or a straight or branched C;-3 alkyi group; 
and R© and Rare, each independently, a hydrogen atom, 
a C;.6 alkyl group, an optionally substituted phenyl group 
with a halogen atom, or a straight or branched C alkyl 
group; 

R2 is a C4 straight or branched alkyl group; 

R3 is 


A 


+ 


wherein A and B are, each independently, S or O; and Z 
is a Cj.3 straight or branched alkyl group; 

X is N or NO; and 

Y is a hydrogen or halogen atom, or an amino, hydroxy, 
lower alkoxy or lower alkyl group. 


5,300,512 
BENZIMIDAZOLE COMPOUNDS 
Daniel L. Flynn, Mundelein, and Alan E. Moormann, Skokie, 
both of IIL, assignors to G. D. Searle & Co., Chicago, Ill. 
Filed Jun. 24, 1992, Ser. No. 903,833 
Int. Cl. CO7D 453/02; A61K 31/44 
US. Cl, 514—305 
1. A compound of the formula 


12 Claims 


ce 7 
i 

\=o 
N 

\ 


R3 


or a pharmaceutically acceptable salt thereof 

wherein R; and R2 are independently selected from the 
group consisting of hydrogen, alkoxy, halogen, amino, 
monoalkylamino, dialkylamino, acylamino and alkylsul- 
fonylamino; 

R3 is selected from the group consisting of H, alkyl and 
cycloalkyl; 

X is NH or O; and 

Z is selected from the group consisting of 


CHEMICAL 


5,300,513 
CARBOSTYRIL DERIVATIVES AND 
PHARMACEUTICAL COMPOSITION CONTAINING 
THE SAME 
Hidenori Ogawa, Tokushima; Hisashi Miyamoto, Uji; Kazumi 
Kondo, Tokushima; Hiroshi Yamashita, Tokushima; Kenji 
Nakaya, Tokushima; Hajime Komatsu, Tokushima; Michinori 
Tanaka, Tokushima; Kazuyoshi Kitano, Tokushima; Takafumi 
Fujiioka, Tokushima; Shuji Teramoto, Tokushima; Michiaki 
Tominaga, Tokushima, and Yoichi Yabuuchi, Tokushima, all 
of Japan, assignors to Otsuka Pharmaceutical Co., Ltd., To- 
kyo, Japan 
Filed Aug. 6, 1991, Ser. No. 740,676 
Claims priority, application Japan, Aug. 7, 1990, 2-210025 
Int. Ci.5 A61K 31/47; COTD 401/12 
US. Cl. 514—312 31 Claims 
1. A carbostyril derivative of the following formula: 


Ss 
wom 


he 


wherein X is an oxygen atom or a sulfur atom, Y is a hydrogen 
atom or a lower alkyl, R4 is a group of the formula: 


(CHy)n 


N—R! 
—A 


wherein n is 1 or 2, A is a lower alkylene, and R! is a benzoyl 
in which the pheny] ring may optionally have one to three 
substituents selected from a lower alkoxy and an amino 
having optionally-a lower alkyl substituent, 
or R4 is a group of the formula: 


(CH2)n 
Ne N—R?24 


AL 


wherein n is as defined above, and R74 is a group of the 
formula: 


wherein m is an integer of 1 to 3, and R>4 is: 

i) a lower alkoxy, 

ii) a pyridyl, or imidazolyl, which may optionally have a 
substituent selected from a lower alkyl, an oxo, a phenyl 
having optionally a substituent selected from a halogen 
atom and a lower alkoxy on the phenyl ring, and a 
phenylthio having optionally a substituent selected 
from nitro and amino, 

iii) a lower alkenylthio, 

iv) a pyrrolidinyl-substituted lower alkylthio, 

v) a pyrrolidinyl-substituted lower alkylsulfinyl, 

vi) a pyrrolidinyl-substituted lower alkylsulfonyl, 

vii) a group of the formula: 
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R4 


RS 


wherein B is a lower alkylene having optionally a hy- 
droxy substituent, R* is hydrogen atom and R° is, a 
tricyclo{3.3.1.1}decanyl, a tricyclo{3.3.1.1}decanyl- 
lower alkyl, a halogen-substituted lower alkyl, a lower 
alkoxycarbonyl-lower alkanoyloxy-lower alkyl, a 
lower alkanoyl, or a lower alkenyl, or R* or R> may 
bind together with the nitrogen atom to which they 
bond to form a group of the formula: 


Ré 


wherein R® is an amino which may optionally be substi- 
tuted by a lower alkanoyl having optionally one to 
three halogen substituents, or 

viii) a lower alkoxy having two substituents selected from 
an aminocarbonyloxy having optionally a lower alkyl 
substituent and a group of the formula: 


RO 


wherein R7 and R® are the same or different and are 
each hydrogen atom or a lower alkyl, 
and wherein the bond between 3- and 4-positions of the 
carbostyril ring is single bond or double bond, provided 
that when all of R34 are lower alkoxy or when R3 is a 
lower alkanoyl, X is a sulfur atom, and that when Ris a 
lower alkenyl and X is an oxygen atom, B is a lower 
alkylene having a hydroxy substituent, and further that 
when R34 is a heterocyclic group having a lower alkyl or 
oxo substituent, the heterocyclic group is bound to the 
phenyl ring at the position other than the hetero atom, or 
a salt thereof. 


5,300,514 
PYRAZOLIDINONE CCK AND GASTRIN ANTAGONISTS 
AND PHARMACEUTICAL FORMULATIONS THEREOF 
Raymond F. Brown; J. Jeffry Howbert; Karen L. Lobb, all of 
Indianapolis; David A. Neel, Zionsville; Jon K. Reel, Carmel, 
and Beverley Greenwood, Fishers, all of Ind., assignors to Eli 
Lilly and Company, Indianapolis, Ind. 

Continuation of Ser. No. 982,257, Nov. 25, 1992, abandoned, 
which is a continuation of Ser. No. 737,624, Jul. 30, 1991, 
abandoned, which is a continuation-in-part of Ser. No. 553,489, 
Jul. 17, 1990, abandoned. This application Mar. 18, 1993, Ser. 
No. 33,737 
Int. Cl.5 A61K 31/415 
US. Cl. 514—314 13 Claims 

1. A pharmaceutical formulation comprising as an active 
ingredient an effective amount of a compound of A compound 
of the formula 
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wherein 

R and R! are independently hydrogen, C;-C¢ alkyl, phenyl, 
benzyl, naphthyl, pyridyl or substituted phenyl! having 1, 
2, or 3 substituents selected from the group consisting of 
C-C¢ alkyl, C)-C¢ alkoxy, C)-C¢ alkylthio, halo, trifluo- 
romethyl, phenyl, phenoxy, phenyl (C;-C4 alkyl), phe- 
nyl(C1-C4 alkoxy), phenylacetyl C,-C¢ alkanoyl, cyano, 
carbamyl, nitro, C;-C¢ alkoxycarbonyl, methylenedioxy, 
C3-Ce¢ alkylene, amino, —NH(C)-Cy4 alkyl or benzyl), and 
N(C}-C4 alkyl)2; 

R2 is hydrogen, C)-C¢ alkyl, carboxymethyl, C;-C4 alkox- 
ycarbonylmethyl or a group of the formula 


it 
—C(A);—-Y 


wherein 
tis 1 or 0; A is —CH2.—, —O—, —NH— or —N(C)-C¢ 
alkyl)—; and Y is phenyl or substituted phenyl as defined 
above; 
R3 is hydrogen or a group of the formula 


B 
ll 
—CQ)nR> 


wherein B is O or S; n is 0 or 1; Q is —NH—, —N(C;-Co6 
alkyl)—, —S—, or —O—; and R35 is a group of the for- 
mula —[CH(R®)]7—(CH2);—R’ wherein R® is hydrogen 
or C}-C¢ alkyl; q is 0 or 1; r is 0, 1 or 2; and R’ is hydro- 
gen, Ci-Cg alkyl, C3-Cg cycloalkyl, pentafluorophenyl, 
pyridyl, tetrahydro-naphthyl, indolyl, quinolinyl, phenyl, 
naphthyl, or phenyl or naphthy! substituted with 1, 2, or 3 
substituents as defined above for phenyl; or the group 
—(Q)nR5 is 2-tetrahydroisoquinolinyl; and the pharma- 
ceutically acceptable salts thereof; provided that at least 
one of the groups R or R! is other than hydrogen or 
C1-C¢ alkyl, and R or R! is hydrogen only when the other 
of R and R! is substituted phenyl in which the substituent 
is phenyl; and provided further that at least one of the 
groups R2 and R;3 is other than hydrogen, and when R? is 
a group of the formula 


QR’, 


R? is other than a group of the formula 


ll 
oO 


and a pharmaceutically acceptable carrier, excipient or diluent 
therefor. 
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5,300,515 
CARBAMIC ACID DERIVATIVES AND METHOD FOR 
PREPARING THE SAME 

Yasuo Takano, Kazo; Masanori Takadoi, Kuki; Takashi 
Hirayama, Washimiya, and Atsuhiro Yamanishi, Nogi, all of 
Japan, assignors to Kyorin Pharmaceutical Co., Ltd., Tokyo, 
Japan 

Filed Jan. 24, 1992, Ser. No. 824,983 
Claims priority, application Japan, Jan. 31, 1991, 3-031922 
Int. Cl.5 CO7D 211/68 

US. Cl. 514—318 

1. A carbamic acid represented by formula (I) 


Soy 


wherein R! denotes hydrogen atom or lower alkyl group, R2 
denotes lower alkyl group which may be substituted with 
halogen atom, phenyl group which may have at least one 
substituent, naphthyl group, or five- or six-membered hetero- 
cyclic ring or its benzene-condensed ring, and X and Y, being 
same or different, denote sulfur atom or oxygen atom or their 
acid addition salts. 


2 Claims 


5,300,516 
MUSCARINIC RECEPTOR ANTAGONISTS 

Alexander R. Mackenzie, Deal, and Peter E. Cross, Canterbury, 

both of England, assignors to Pfizer Inc., New York, N.Y. 
PCT No. PCT/EP90/02040, § 371 Date Jun. 11, 1992, § 102(e) 

Date Jun. 11, 1992, PCT Pub. No. WO91/09014, PCT Pub. 

Date Jun. 27, 1991 

PCT Filed Nov. 28, 1990, Ser. No. 859,728 

Claims priority, application United Kingdom, Dec. 12, 1989, 

8928043 
Int. Cl.5 A61K 31/445; CO7D 211/88, 401/04, 405/14 

US. Cl. 514—320 8 Claims 

1. A compound of the formula: 


Ph R! R3 


ie 
(CH2)m—C—N—CH2—Z—R* 
R2 


or a pharmaceutically acceptable salts thereof, where 

m is 1 or 2; 

R! and R? are each independently H or Cj-C4 alkyl or 
together represent —(CH2),— where p is an integer of 
from 2 to 5; 

R3 is H or Cy-C4 alkyl; 

wherein 
Z is a direct link; —CH2—, —CH2O— or —CH 2S—-; and 
R‘ is a group of the formula: 


RS Oo 
ic . s x 
x! 
\ 
yo or Het 
Xx 
where 


R95 and R® are each independently H, Cj-C4 alkyl, Cj-C4 


CHEMICAL 


407 


alkoxy, —(CH2),OH, halo, trifluoromethyl, cyano, 
—(CH2)nNR’R8, —CO(C)-C4 alkyl), —OCO(C\-C, 
alkyl), —CH(OH)(C)-Cy alkyl), --C(OH)(C1-C4 alkyl), 
—SO2NH2, —(CH2);,CONR’R® or —(CH2),COO(C- 
1-C4 alkyl); 

R’ and R8 are each independently H or C}-C4 alkyl; 

n is O, 1 or 2; 

X and X! are each independently O or CH2; 

q is 1, 2 or 3; and 

“Het” is pyridyl, pyrazinyl or thienyl. 


5,300,517 
PIPERIDINE COMPOUNDS HAVING 
ANTI-ACETYLCHOLINESTERASE ACTIVITY 
Hiroshi Hasegawa, Sakura; Kazuo Isomae; Takeshi Kotsugai, 
both of Narita; Noriaki Shioiri, Chiba; Kumiko Sekine, 
Narita; Naokata Taido, Funabashi; Susumu Sato, and 
Tadayuki Kuraishi, both of Chiba, all of Japan, assignors to 
SS Pharmaceutical Co., Ltd., Tokyo, Japan 
Division of Ser. No. 946,620, Sep. 18, 1992, Pat. No. 5,240,934, 
which is a division of Ser. No. 773,432, Oct. 9, 1991, Pat. No. 
5,190,951. This application Apr. 28, 1993, Ser. No. 53,202 
Claims priority, application Japan, Oct. 19, 1990, 2-281093; 
Oct. 19, 1990, 2-281094 
Int. Cl.5 A61K 31/445; COTD 401/04, 401/06 
US. Cl. 514—326 3 Claims 
1. A piperidine compound represented by the following 
formula (II): 


R? dD) 


wherein R! is a hydrogen atom, a halogen atom, an alkyl 
group, an alkoxy group, or an alkylthio group, R3 is a hydro- 
gen atom, a halogen atom, an alkyl group, or an alkoxy group, 
n is an integer of 0-7, and the dotted line may optionally be 
present and when present indicates a double bond; or a salt 
thereof. 


5,300,518 
PYRIDYL SUBSTITUTED BENZOTHIAZOLE 
COMPOUNDS WHICH HAVE USEFUL 
PHARMACEUTICAL UTILITY 

Yasushi Okamoto; Katsuya Tagami; Shigeki Hibi; Hirotoshi 

Numata; Naoki Kobayashi; Masanobu Shinoda; Tetsuya 

Kawahara; Manabu Murakami; Kiyoshi Oketani; Takashi 

Inoue; Takashi Yamanaka, and Isao Yamatsu, all of Ibaraki, 

Japan, assignors to Eisai Co., Ltd., Tokyo, Japan 

Filed Mar. 31, 1992, Ser. No. 861,379 

Claims priority, application Japan, Apr. 4, 1991, 3-71480; Oct. 

28, 1991, 3-281366 
Int. Cl.5 CO7D 277/62; A61K 31/41 

US. Cl. 514—338 25 Claims 

1. A benzothiazole derivative represented by the following 
formula (I): 
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wherein R! and R3 are either the same or different and each 
represents a hydrogen atom, a lower alkyl group or a lower 
alkoxy group; 

R‘ represents a group represented by the formula 


N 


wherein q is a integer of from 1 to 4; 

R? represents a hydrogen atom and; 

R5 and R® are the same or different and each represent a 
hydrogen atom or a lower alkyl group; or a pharmacologi- 
cally acceptable salt thereof. 


5,300,519 
IMMUNOSUPPRESSIVE AGENTS 

David N. Jones, and John L. Maddocks, both of Sheffield, 

United Kingdom, assignors tc The University of Sheffield, 

Sheffield, United Kingdom 
PCT No. PCT/GB89/00771, § 371 Date Mar. 6, 1991, § 102(e) 

Date Mar. 6, 1991, PCT Pub. No. WO90/00549, PCT Pub. 

Date Jan. 25, 1990 

Continuation of Ser. No. 915,784, Jul. 16, 1992, abandoned, 

which is a continuation of Ser. No. 663,873, Mar. 6, 1991, 
abandoned. This PCT application Jul. 6, 1989, Ser. No. 20,162 

Claims priority, application United Kingdom, Jun. 12, 1991, 
8816123 

Int. C15 A61K 31/415, 31/41 

US. Cl. 514—363 4 Claims 

1. A method of suppressing the immune system of a human 
comprising administering to a person requiring same an effec- 
tive amount of a compound of the formula 


O2N N 
R! I )-w 
™sg N 


R2 


in which R! is a five member heterocyclic ring system hav- 
ing 2, 3, or 4 nitrogens, or 2 nitrogens and 1 sulfur or 1 
nitrogen and 1 sulfur, which may be optionally substituted 
or unsustituted; R2 is hydrogen, lower alkyl or aryl; and 
R3 is hydrogen, lower alkyl, aryl and nitroaryl, wherein 
aryl is phenyl or napthyl. 


5,300,520 
WOOD PRESERVATIVE COMPOSITION 

Akira Igarashi; Koh Ogura; Masayuki Asai; Kazuya Okubo, all 

of Hyogo, and Yosei Kuwazuru, Osaka, all of Japan, assignors 

to Takeda Chemical Industries, Ltd., Osaka, Japan 

Filed Apr. 24, 1991, Ser. No. 690,668 
Claims priority, application Japan, Apr. 25, 1990, 1-09015 
Int. Ci.5 AOIN 37/00, 43/64, 43/78, 47/10 

US. Cl. 514—367 3 Claims 

1. A wood preservative composition which comprises a 
wood preservative in an amount of 0.05-2% by weight and 
phenylxylylethane in an amount of not less than 1% by weight 
and in an amount of 5-500 parts by weight in relation to one 
part by weight of the wood preservative, said wood preserva- 
tive being at least one member selected from the group consist- 
ing of 3-iodo-2-propynylbutylcarbamate, 3-bromo-2,3-diiodo- 
2-propenylethylcarbonate, p-chlorophenyl-3-iodopropargy!- 
formal, 2-thiocyanomethylthiobenzothiazole, _1-((2-(2',4’- 
dichloropheny])-4-propy]-1,3-dioxolan-2-yl)methy])-1H-1,2,4- 
triazole and N,N-dimethyl-N’-phenyl-(N’-fluorodichlorome- 
thylthio)sulfamide. 
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5,300,521 

PYRAZOLES, FUNGICIDAL COMPOSITIONS AND USE 
Martin Eberle, Allschwil, and Fritz Schaub, Aesch, both of 

Switzerland, assignors to Sandoz Ltd., Basel, Switzerland 
Continuation of Ser. No. 60,769, May 10, 1993, abandoned. This 

application Sep. 1, 1993, Ser. No. 116,234 

Claims priority, application United Kingdom, May 13, 1992, 

9210224; Mar. 2, 1993, 9304198 
Int. Cl.5 AOIN 43/56, 43/78; COTD 231/12, 417/06 

U.S. Cl. 514—406 8 Claims 

1. Compounds of formula I 


wherein 
R is H, C;.4alkyl; optionally substituted aryl or CF3; 
Y is C;.4alkyl or optionally substituted ary]; 
A is nitrogen or CH; and 
Z is optionally substituted hydrocarbyl or optionally substi- 
tuted heteroaryl. 


5,300,522 
CONDENSED HETEROCYCLIC COMPOUNDS AND 
PHARMACEUTICAL USE THEREOF 
Michael Klaus, Weil/Rhein, Fed. Rep. of Germany; Peter Mohr, 
Basel, Switzerland, and Ekkehard Weiss, Inzlingen, Fed. Rep. 
of Germany, assignors to Hoffmann-La Roche Inc., Nutley, 
N.J. 

Division of Ser. No. 696,812, May 28, 1991, Pat. No. 5,164,387, 
which is a division of Ser. No. 377,510, Jul. 10, 1989, Pat. No. 
5,037,825. This application Aug. 18, 1992, Ser. No. 931,612 

Ciaims priority, application Switzerland, Jul. 14, 1988, 
2694/88; May 26, 1989, 1994/89 
Int. Cl.5 A61K 31/34, 31/35; COTD 307/80, 311/58 
U.S. Cl, 514—450 20 Claims 
1. A compound of the formula 


R* 
Ro Y M 
a 
Cc 
ns” OOO, 
R3 

wherein R! is hydrogen, acyl, lower-alkyl, —CHO, —CH- 
2OR!0, —COR’ or OR}3; R2, R3 and R‘ are, independently 
hydrogen, lower-alkyl, lower-alkoxy or halogen; R5 and R® 
are, independently, hydrogen or lower-alkyl; R’ is hydroxy, 
lower-alkoxy or NR8R9; R8 and R? are, independently, hydro- 
gen or lower-alky]; one of X and Y is >CR!4R)5, and the other 
is —O—; R!0 is hydrogen, lower-alkyl or acyl; M is 
—C(R!!)—cR!2)—, —CONH— or —NH—CO-—; R!!, R12, 
R!4 and R!5 are, independently, hydrogen or lower-alkyl, R!3 
is hydrogen, lower-alkoxycarbonyl or lower-alkyl, which can 
be substituted by amino, mono-alkylamino, di-alkylamino, 
morpholino, thiomorpholino or piperazino, and n is 1, 2, 3 or 4 
provided that R! is OR!3 when M is —C(R!!)—C(R!2)— and 
R! is hydrogen, acyl, lower-alkyl, —CH2OR!9, or OR!3 when 
M is —CONH— or a salt of a compound of formula I, when 
R! is carboxy. 

15. A method of treating inflammatory, allergic, rheumatic 
and immunological disorders which comprises administering 
to a host requiring such treatment an effective amount of a 
compound of the formula 
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I 


R2 R! 


wherein R! is hydrogen, acyl, lower-alkyl, —CHO, —CH- 
2OR!0, —COR’ or OR!3; R2, R3 and R¢ are, independently, 
hydrogen, lower-alkyl, lower-alkoxy or halogen; R° and R® 
are, independently, hydrogen or lower-alkyl; R? is hydroxy, 
lower-alkoxy or NR8R9; R8 and R? are, independently, hydro- 
gen or lower-alkyl; one of X and Y is >CR!4R15, and the other 
is —O— RI! is hydrogen, lower-alkyl or acyl; M is 
—C(R!!)—cC(R!2)—, —CONH— or —NH—CO-—; R!!, R12, 
R!4 and R!5 are, independently, hydrogen or lower-alkyl, R!3 
is hydrogen, lower-alkoxycarbonyl or lower-alkyl, which can 
be substituted by amino, mono-alkylamino, di-alkylamino, 
morpholino, thiomorpholino or piperazino, and n is 1, 2, 3 or 4 
provided that R! is OR!3 when M is —C(R!!)—C(R!2)— and 
R! is hydrogen, acyl, lower-alkyl, —CH2OR!®, or OR!3 when 
M is —CONH— or a salt of a compound of formula I, when 
R! is carboxy. 


5,300,523 
SUBSTITUTED AMINOMETHYLTETRALINS AND 
THEIR HETEROCYCLIC ANALOGUES 
Bodo Junge; Rudolf Schohe, both of Wuppertal; Peter-Rudolf 
Seidel, Cologne; Thomas Glaser, Roesrath; Jérg Traber, Loh- 
mar; Ulrich Benz, Bergisch-Gladbach; Teunis Schuurman, 
Lohmar, and Jean-Marie Viktor De Vry, Roesrath, all of Fed. 
Rep. of Germany, assignors to Bayer Aktiengesellschaft, 
Leverkusen, Fed. Rep. of Germany 
Division of Ser. No. 412,694, Sep. 26, 1989, Pat. No. 5,137,901, 
which is a continuation-in-part of Ser. No. 378,732, Jul. 12, 1989, 
abandoned. This application Apr. 7, 1992, Ser. No. 864,953 
Claims priority, application Fed. Rep. of Germany, Jul. 28, 
1988, 3825609; Jan. 23, 1989, 3901814 
Int. Cl.5 CO7D 409/06; A61K 31/38 
U.S. Cl. 514—456 8 Claims 
1. A substituted aminomethylchroman of the formula 


SO2—R!0 


in which 
E and F each independently is alkyl, alkoxy, halogen, nitro, 
cyano, trifluoromethyl, trifluoromethoxy or a group of 
the formula —CONR2R3, 
R!, R2 and R3 each independently is hydrogen, alkyl or 
benzyl, 
R!0 is alkyl, or phenyl or naphthyl each optionally substi- 
tuted by halogen or alkyl, and 
Y is an alkylene chain, 
or a salt thereof. 
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5,300,524 
SPIROCYCLIC PAF ANTAGONISTS 
Alan H. Davidson, Witney; Mark Whittaker, Old Marston, and 
Zoe M. Spavold, Witney, all of England, assignors to British 
Bio-Technology Limited, Oxford, England 
Filed Sep. 16, 1991, Ser. No. 760,726 
Claims priority, application United Kingdom, Mar. 6, 1991, 
9104746 
Int. Cl.5 A61K 31/34; COTD 311/96 
US. Cl. 514—462 
1. A compound of general formula I: 


18 Claims 


wherein: 

each of R!, R2, and R3 independently represents hydrogen, 
C1-C¢ alkyl, C2-C¢ alkenyl, C;-C¢ alkoxy, C1-C¢ thioal- 
kyl, halo, CN, NO2, SOC-C¢ alkyl, SO2C;-C¢ alkyl, 
SO2NH2, COC;-C¢ alkyl, CHO, COOC;-C¢ alkyl, 
CH20H, benzyl, benzoyl, CF3, CONH2, NHCOC;-C¢, 
alkyl; 

each of R4 and R° independently represents hydrogen, 
C,-C¢ alkyl, C2-C¢ alkenyl, C)-C¢ alkoxy, C;—-C¢ thioal- 
kyl, halo, CN, NO2, SOC-C¢ alkyl, SO2C;-C¢ alkyl, 
SO2NH2, COOH, COC)-C¢ alkyl, CHO, COOC)-C¢ 
alkyl, CH2OH, OH, benzyl, benzoyl, CF3, CONH2, 
NHCOC}|-C¢ alkyl or a OC(=O)R$ group wherein R® 
represents C;-C¢ alkyl, C2-C¢ alkenyl, C)-C¢ alkoxy, 
Ci-C¢ thioalkyl, COC;-C¢ alkyl, COOC)-C¢ alkyl, ben- 
zyl, benzoyl, nitrile, CF3 or a V group wherein V repre- 
sents a group 


RIO 
Ril 


wherein t is an integer from 0 to 3 and each of R9, R!0and R!! 
is independently hydrogen, Ci-C¢ alkyl, C2-C¢ alkenyl, C;-C¢ 
alkoxy, C;-C¢ thioalkyl, halo, CN, NOz, SOC-C¢ alkyl, 
SO7C}-Ce¢ alkoxy, SO2NH2, COOH, COC;)-C¢ alkyl, CHO, 
COOC;-C¢ alkyl, CH2OH, OH, benzyl, benzoyl, CF3, 
CONH2, NHCOC)-C¢ alkyl; 
or R‘ together with R5 forms a =O, —N-OH, —NHR® or 
=CHR% group, wherein R$ is as defined above; 
each of R® and R’ independently represents hydrogen, 
C)-C¢ alkyl, COC;-Ce alkyl, benzyl, a group V as defined 
above or a COV group wherein V is as defined above; 
or R®° together with R? form a =CR!2R13 group wherein 
each of R!2 and R13 independently represent a hydrogen 
atom, a Cj-Cjg alkyl, a C2-C¢ alkenyl or a group V as 
defined above; 
or a pharmaceutically or veterinarily acceptable acid addi- 
tion salt or hydrate thereof. 
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5,300,525 
ANTI-SOLID TUMOR AGENTS 
Yoshiharu Morita, Yokohama, and Koichiro Hirayama, 
Sagamihara, both of Japan, assignors to Mitsubishi Kasei 
Corporation, Tokyo, Japan 
Continuation of Ser. No. 688,694, Apr. 22, 1991, abandoned, 
which is a continuation of Ser. No. 461,671, Jan. 8, 1990, 
abandoned, which is a division of Ser. No. 72,141, Jul. 10, 1987, 
Pat. No. 4,916,160. This application Mar. 2, 1992, Ser. No. 
841,785 
Claims priority, application 07101986, Jul. 10, 1986, 162783 
Int. Cl.5 A61K 31/225 
US. Cl. 514—548 6 Claims 
1. A method of treating solid tumors in a mammal, which 
comprises administering to said mammal an effective amount 
of a pharmaceutical composition, which comprises: 
a) an effective amount for treating solid tumors of a com- 
pound of the formula: 


OR OR 


wherein R is selected from the group consisting of butyryl and 
benzoyl, and 
b) a pharmaceutically acceptable carrier, and wherein said 
solid tumors treated are sensitive to treatment with said 
composition containing said compound. 


5,300,526 
PORPHYRIC INSECTICIDES 
Constantin A. Rebeiz, Urbana; John A. Juvik, Champaign, and 
Carole C. Rebeiz, Urbana, all of Ill., assignors to The Board of 
Trustees of the University of Illinois, Urbana, Ill. 

Division of Ser. No. 294,132, Jan. 9, 1989, Pat. No. 5,200,427, 
which is a continuation-in-part of Ser. No. 144,883, Jan. 13, 
1988, abandoned, which is a continuation-in-part of Ser. No. 

895,529, Aug. 11, 1986, Pat. No. 5,127,938, which is a 
continuation of Ser. No. 754,092, Jul. 15, 1985, abandoned, 

which is a continuation-in-part of Ser. No. 634,932, Jul. 27, 1984, 
abandoned. This application Nov. 20, 1991, Ser. No. 795,367 

The portion of the term of this patent subsequent to Apr. 6, 2010, 

has been disclaimed. 

Int. Cl.5 AOIN 37/44 
US. Cl. 514—561 19 Claims 
1. A method for inducing the accumulation of tetrapyrroles 
in living insects, said method comprising contacting an insect 
with a composition comprising 5-aminolevulinic acid and at 
least one compound selected from the group consisting of 
inducers of §-aminolevulinic acid, and enhancers of conversion 

of 8-aminolevulinic acid to tetrapyrroles. 


5,300,527 
ALKYLAMINO-AND ALKYLAMINO ALKYL 
DIARYLKETONES 
R. Richard L. Hamer, Lebanon; Brian Freed, Somerset, and 
Richard C. Allen, Flemington, all of N.J., assignors to Ho- 
echst-Roussel Pharmaceuticals Incorporated, Somerville, N.J. 
Division of Ser. No. 643,631, Jan. 22, 1991, Pat. No. 5,177,111, 
which is a division of Ser. No. 561,202, Jul. 31, 1990, Pat. No. 
5,006,563, which is a continuation of Ser. No. 450,502, Dec. 14, 
1989, abandoned. This application Oct. 13, 1992, Ser. No. 
960,336 
Int. Cl.5 A61K 31/135 
US. Cl. 514—648 2 Claims 
1. A method of alleviating in a mammal a memory dysfunc- 
tion characterized by decreased cholinergic function which 
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comprises administering to a patient an effective amount of a 
compound of the formula 


1¢) 
Vu i (CHR))NRoR3 
SP cola Of 


wherein 

(a) R; is H or loweralkyl; 

(b) R2 and R3 are loweralkyl; 

(c) Y! is —CH2—, —CHF—, —CF.—, —OCH2—, 
—CHOHCF?—, or —CHFCF?; 

(d) W! is —CH2—, —CH20—, or —CF,CHOH-—; 

(e) V is H, halogen, loweralkyl, loweralkoxy, CF3, or NO2; 

(f) u is 1,2, or 3; 

(g) n! is 0 or 1; 

(g) q! is 0 or 1; and 

(i) t is O or 1, with the proviso that when q! is 0 and t is 0 or 
1, n! is 1 and Y! is —-CHF—, —CF,—, —OCH2—, 
—CHOHCF?—, or —CHFCF2—-; the pharmaceutically 
acceptable acid addition salts thereof and where applica- 
ble the geometric isomers, or optical isomers and racemic 
mixtures thereof. 


5,300,528 
USE OF PERFLUOROETHYLDIMETHYL 
CYCLOHEXANE FOR OXYGEN TRANSPORT 
John K. Graybill, Macungie, Pa., and Gregory B. George, Largo, 
Fla., assignors to Air Products and Chemicals, Inc., Allen- 
town, Pa. 

Continuation-in-part of Ser. No. 724,613, Jul. 2, 1991, Pat. No. 
5,146,014. This application Aug. 20, 1992, Ser. No. 932,520 
Int. Cl.5 A61K 47/06 
US, Cl. 514—772 15 Claims 

1. A method of transporting gases in a fluid system, the 
improvement comprising using as the gas transport agent a 
perfluorinated compound having the following structure 
wherein the ring carbons are fully fluorinated: 


5,300,529 
STABLE, CLEAR, EFFICACIOUS AQUEOUS 
MICROEMULSION COMPOSITIONS CONTAINING A 
HIGH LOADING OF A WATER-INSOLUBLE, 
AGRICULTURALLY ACTIVE CHEMICAL 
Kolazi S, Narayanan, Palisades Park, N.J., assignor to ISP 

Investments Inc., Wilmington, Del. 

Continuation-in-part of Ser. No. 978,860, Nov. 19, 1992, which is 
a continuation-in-part of Ser. No. 964,245, Oct. 21, 1992, 
abandoned, which is a continuation-in-part of Ser. No. 654,250, 
Feb. 12, 1991, abandoned. This application Jan. 26, 1993, Ser. 
No. 8,946 
Int. Cl.5 AOIN 25/00 
USS. Cl. 514—788 10 Claims 

1. An inert matrix composition suitable for forming a clear, 

efficacious, microemulsion concentrate including about 2-30% 
of a water-insoluble, agriculturally active chemical and, upon 
dilution of said concentrate with water, an aqueous microemul- 
sion, both of which are stable for an extended period of time, 
consisting essentially of: 

(a) a C6—Cig alkyl pyrrolidone in an amount of about 2-90% 
by weight of the composition less (c) and (d) if present, 
sufficient to form solvated micelles of the agriculturally 
active chemical; 

(b) a Ci-C4 alkyl pyrrolidone in an amount of about 1-90% 
by weight of the composition sufficient to complex with 
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said Cg-—Cjg alkyl pyrrolidone and to solubilize said chemi- 
cal in said micelles; 

(c) a nonionic surfactant having an HLB of 26 in an amount 
of about 2-90% by weight of the composition less (a) and 
(d) if present, sufficient to also complex with said C¢-Cjg 
pyrrolidone to reduce said micelle size to about 0.005-0.5 
microns thereby precluding disadvantageous leakage of 
said solvated chemical through said micelles; and 

(d) optionally, an anionic surfactant in an amount of 2-90% 
by weight of the composition less (a) and (c) to enhance 
the close-packing of the micelles thereby rendering the 
compositions more stable as evidenced by the presence of 
a clear, homogeneous liquid phase. 


5,300,530 
PROCESS FOR MODIFYING THE GLYCOLYSIS 

REACTION PRODUCT OF POLYURETHANE SCRAP 
Reinaldo M. Machado, Allentown, and Brian E. Farrell, Fogels- 

ville, both of Pa., assignors to Air Products and Chemicals, 

Inc., Allentown, Pa. 

Filed Dec. 11, 1992, Ser. No. 988,994 
Int. Cl.5 CO8G 18/14 

US. Cl. 521—49 15 Claims 

1. In a process for converting polyurethane foam into a 
reusable polyol composition by the glycolysis of the polyure- 
thane foam to yield a glycolysis polyol product containing 
primary and secondary amines, the improvement which com- 
prises reacting the glycolysis polyol product with a sufficient 
amount of an alkylene oxide to convert substantially all the 
primary amines to secondary amines, which amount of alkyl- 
ene oxide is insufficient to convert a substantial amount of 
secondary amines to tertiary amines. 


5,300,531 
PLASTIC SKIN CLADDED POLYURETHANES HAVING 
IMPROVED SURFACE APPEARANCE 

Laura B. Weaver, Lake Jackson, Tex., assignor to The Dow 

Chemical Company, Midland, Mich. 

Filed Dec. 30, 1992, Ser. No. 998,338 
Int. Cl.5 CO8G 18/14 

US. Cl. 521—51 20 Claims 

1. A plastic skin cladded polyurethane polymer comprising a 
plastic skin and, adherent thereto, a polyurethane prepared 
from a formulation including a polyisocyanate, a polyfunc- 
tional active hydrogen containing material and an adhesion 
improver having the general formula: 


Oo 


ll 
R—C—N 


(CH2CH20)xH 
7 


(CH2CH20) yH 


wherein R is an aliphatic group having from about 6 to about 
24 carbons and X and Y are integers such that 0<X+Y=15 
and wherein the adhesion improver is present in an amount 
effective to prevent blistering. 


5,300,532 
INTEGRAL SKIN-FOAM MOLDED ARTICLE 
Masahiro Takimoto; Hisashi Mizuno, and Junichi Hirano, all of 
Aichi, Japan, assignors to Toyoda Gosei Co., Ltd., Ni- 
shikasugai, Japan 
Continuation of Ser. No. 870,892, Apr. 20, 1992, abandoned. 
This application May 12, 1993, Ser. No. 60,505 
Claims priority, application Japan, Apr. 25, 1991, 3-095093 
Int. Cl.5 C083 9/34 
US. Cl. 521—51 5 Claims 
1. An integral skin-foam molded article obtained by reac- 
tion-injection molding a polyurethane foam material compris- 
ing a polyether polyol component, an polyisocyanate compo- 
nent having a NCO content of 20 to 35%, a catalyst, and a 
blowing agent, wherein said catalyst comprises a tin salt of an 
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organic acid present in an amount of from 0.1 to 1.5 parts by 
weight per 100 parts by weight of the polyol component; and 
said blowing agent consisting essentially of water present in an 
amount of from 0.1 to 1.5 parts by weight per 100 parts by 
weight of the polyol components wherein said catalyst further 
comprises an amine catalyst having at least one blocked amine 
nitrogen, said amine catalyst is contained in an amount from 0.1 
to 1.5 parts by weight per 100 parts by weight of the polyol 
component. 


5,300,533 
METHOD FOR PRODUCTION OF CROSSLINKED 
PLASTIC FOAM 

Roger Dahl, Stenungsund, Sweden; Steinar Pedersen, Skien, and 

Raymond Boreng, Stavanger, both of Norway, assignors to 

Norsk Hydro a.s., Oslo, Norway 
PCT No. PCT/NO90/00177, § 371 Date Jun. 8, 1992, § 102(e) 

Date Jun. 8, 1992, PCT Pub. No. WO91/09076, PCT Pub. 

Date Jun. 27, 1991 

PCT Filed Nov. 29, 1990, Ser. No. 859,719 
Claims priority, application Norway, Dec. 8, 1989, 894955 
Int. Cl.5 CO8J 9/10, 9/30 

USS. Cl. 521—76 13 Claims 

1. A method for production of a crosslinked, foamed vinyl 
chloride containing polymer, which comprises adding a blow- 
ing agent to a copolymer produced by a copolymerisation of a 
monomer composition comprising vinyl chloride and glycidyl 
containing monomer, foaming the copolymer, where the de- 
composition products of the blowing agent or decomposition 
products of reaction products from the blowing agent, are 
chemically reactive with epoxy groups of the copolymer or its 
reaction products, an crosslinking the copolymer when the 
blowing agent or the reaction product of the blowing agent is 


decomposed. 


5,300,534 
PRODUCTION OF PLASTIC FOAMS, PREFERABLY 
RIGID FOAMS CONTAINING URETHANE GROUPS OR 
URETHANE AND ISOCYANURATE GROUPS, AND 
BLOWING AGENT-CONTAINING EMULSIONS FOR 
THIS PURPOSE 
Otto Volkert, Weisenheim, Fed. Rep. of Germany, and Corinne 
A. Meynard, Clichy, France, assignors to BASF Aktiengesell- 
schaft, Ludwigshafen, Fed. Rep. of Germany 
Division of Ser. No. 904,919, Jun. 26, 1992, Pat. No. 5,205,956. 
This application Dec. 8, 1992, Ser. No. 986,747 
Claims priority, application Fed. Rep. of Germany, Jun. 27, 
1991, 4121161 
Int. Cl.5 CO8J 9/14 
US. Cl. 521—98 2 Claims 
1. A blown, closed-celled plastic foam containing in its cells 
a gaseous mixture comprising at least one vinylfluoroalkane of 
the formula 


CH2=CH—CyF2n +1 


in which —C,,F2, +1 is linear or branched perfluoroalkyl and n 
is an integer from 1 to 6, as blowing agent and/or insulating 
gas, with the proviso that, if the vinylfluoroalkane is vinylper- 
fluoro-n-butane, it is not employed in admixture with dichloro- 
ethylene or in admixture with more than 90% of 1,1-dichloro- 
1-fluoroethane. 
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5,300,535 
METHOD FOR PRODUCING POLYURETHANE 
FLEXIBLE FOAM 

Hiromitsu Takeyasu, Tokyo, and Sigeyuki Kozawa, Yokohama, 

both of Japan, assignors to Asahi Glass Company Ltd., Tokyo, 

Japan 
Continuation-in-part of Ser. No. 499,346, Oct. 18, 1989, Pat. No. 

5,093,380. This application Feb. 22, 1991, Ser. No. 659,259 

Claims priority, application Japan, Oct. 25, 1988, 63-267297; 
Feb. 10, 1989, 1-29644; Feb. 23, 1990, 2-40959 

Int. Cl.5 C083 9/04; CO8L 75/08 

U.S. Cl. 521—137 11 Claims 

1. A method for producing a polyurethane flexible foam, 
which comprises reacting at least one high molecular weight 
polyol selected from the group consisting of a polyoxyalkylene 
polyol having a hydroxyl value of from 5 to 38 mgKOH/g, 
from 2 to 8 hydroxyl groups and a total unsaturation degree of 
not more than 0.7 meq/g and a polymer dispersed polyol 
containing said polyoxyalkylene polyol as the matrix, an op- 
tional cross-linking agent and a polyisocyanate compound in 
the presence of from 1 to 40 parts by weight, to 100 parts by 
weight of said high molecular weight polyol, of a low viscosity 
compound having a viscosity not higher than 300 cP at 25° C. 
and lower than the viscosity of said polyoxyalkylene polyol 
and having an addition-polymerizable unsaturated group but 
not an active hydrogen reactive with an isocyanate group, a 
catalyst, a foaming agent and a foam stabilizer. 


5,300,536 
CATALYTIC COMPOSITION FOR 
PHOTOPOLYMERIZATION AND A 
PHOTOPOLYMERIZABLE COMPOSITION 
CONTAINING THE SAME 
Shin Takahashi, and Yoshiaki Fujimoto, both of Aichi, Japan, 
assignors to Toagosei Chemical Industry Co., Ltd., Tokyo, 

Japan 

Continuation of Ser. No. 592,192, Oct. 3, 1990, abandoned. This 
application Sep. 28, 1992, Ser. No. 952,463 

Claims priority, application Japan, Oct. 6, 1989, 1-260198; 

Oct. 31, 1989, 1-284289 
Int. Cl.5 CO8F 4/32, 4/16 
US. Cl. 522—8 8 Claims 

1. A catalytic composition for photopolymerization, which 
comprises an alpha-diketone and a hydrazone, said hydrazone 
being obtained by dehydration-condensation of a carbonyl 
compound and an arylsulfonyl hydrazide represented by the 
formula Z—NHNH)? wherein Z is an arylsulfonyl group con- 
taining up to 20 carbon atoms. 

5. A photopolymerizable composition which comprises a 
vinyl compound capable of radical polymerization and a cata- 
lytic composition which comprises an alpha-diketone and a 
hydrazone, said hydrazone being obtained by dehydration- 
condensation of a carbonyl compound and an arylsulfony! 
hydrazide represented by the formula Z—NHNH)? wherein Z 
is an arylsulfonyl group containing up to 20 carbon atoms. 


5,300,537 
CARBOXAMIDO (METH) ACRYLIC ACID ESTERS FOR 
TREATMENT OF COLLAGEN 
Michael Miiller, Bergisch-Gladbach; Wolfgang Podszun, Co- 
logne, and Bernd Alker, Bergisch-Galdbach, all of Fed. Rep. of 
Germany, assignors to Bayer Aktiengesellschaft, Leverkusen, 
Fed. Rep. of Germany 
Division of Ser. No. 509,008, Apr. 12, 1990, abandoned. This 
application Oct. 19, 1992, Ser. No. 962,994 
Claims priority, application Fed. Rep. of Germany, Apr. 27, 
1989, 3913939 
Int. Cl.5 A61F 2/00; CO8K 5/20; A61K 6/00 
US. Cl. 523—115 11 Claims 
1. A method of using an adhesive to adhere a substance to a 
collagen-containing material selected from the group consist- 
ing of tooth and bone, wherein said adhesive comprising car- 
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boxamide group-containing (meth) acrylic acid ester of the 
formula 


R! 


R2 


b  o=x=N 
Lf i 


Cc 
ll 
fe) 


\ 
H?2 R3 


R! denotes hydrogen or methyl, 

R2 denotes alkyl (C;-C4) or alkenyl (C2-C4), optionally 
substituted by hydroxyl, carboxyl, halogen or amino of 
the formula 


R4 
rd 
sae | 
_ 


in which 

R‘ and R* are identical or different and denote hydrogen or 
lower alkyl, 

R3 denotes hydrogen or has one of the abovementioned 
meanings of R2 and 

X is a divalent aliphatic (C;-C¢) or cycloaliphatic radical 
(C3-C¢), which can optionally contain one or more oxy- 
gen, sulphur and/or —NR‘-bridges, 
where 
R‘ has the abovementioned meaning, 
and which is optionally substituted by hydroxyl, carboxyl, 

halogen or amino of the formula 


R* 
y 
=i 
Nps 


in which R4 and R5 have the abovementioned meaning, 
with the proviso that 
a) the sum of the carbon atoms in the radicals R?, R3 and X 
is not greater than six if these radicals contain no hetero- 
atoms, or 
b) the sum of the carbon atoms in the radicals R2, R3, R4, R5 
and X is not greater than ten if at least one of these radicals 
contains at least one hetero atom. 


5,300,538 
SOLID MARKING COMPOSITIONS 
Rachel M. Loftin, Halifax, Mass., assignor to The Gillette 
Company, Boston, Mass. 
Filed Jun. 2, 1992, Ser. No. 892,181 
Int. Cl.5 CO9D 13/00; CO8L 53/02, 91/06 
U.S. Cl. 523—161 26 Claims 
1. A method of making a solid, erasable marking composi- 
tion comprising the steps of (a. mixing a pigment into an oil; (b) 
heating a wax with a block copolymer until both are melted, 
forming a clear molten liquid; and (c) adding the mixture of 
step (a) to the mixture of step (b) and mixing until homogene- 
ous. 
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5,300,539 
POST-POLYMERIZATION ADDITIVE 
INCORPORATION PROCESS 
Ananda M. Chatterjee, Katy, Tex., assignor to Shell Oil Com- 

pany, Houston, Tex. 
Filed Dec. 28, 1992, Ser. No. 996,944 
Int. Cl.5 CO8K 7/06; BOSD 7/02, 1/02; B32B 5/16 
US. Cl. 523—204 9 Claims 
1. In a continuous process for incorporation additives onto 
thermoplastic polymer granules comprising: 
mixing in a continuous feed high-speed/high intensity mixer 
having rotor speeds sufficient to homogeneously incorpo- 
rate additive particles onto the thermoplastic polymer 
granules, a blend consisting essentially of thermoplastic 
polymer granules and additive particles, wherein the 
improvement comprises introducing the additive in the 
form of an aqueous dispersion to the high-speed/high 
intensity mixer at an intensity high enough and, at a paddle 
velocity of 15 to 150 feed per second, at an average resi- 
dence time sufficient to incorporate said additive particles 
onto said polymer particles, while said polymer granules 
and additive particles are entrained in a gaseous medium 
and are swept around the mixer during mixing. 


5,300,540 
PRESERVED CELLULAR STRUCTURES 
Thomas R. Masters, 2105 “C’ St., Lincoln, Nebr. 68502 
Continuation-in-part of Ser. No. 578,806, Sep. 4, 1990, 
abandoned. This application Jun. 24, 1992, Ser. No. 904,171 
Int. Cl.5 AOIN 3/00; CO8L 23/34 
USS. Cl, 523—309 13 Claims 
1. A process for preserving the natural colors and structural 
integrity of flowers, plants, fruits, vegetables and other natural 
cellular material, comprising the steps of: 
applying an aqueous polymeric solution to the entire surface 
of said cellular material; 
freeze-drying the cellular material to eliminate the water in 
the cellular material; and 
applying an organic solution consisting essentially of a non- 
aqueous solution of water resistant, film-forming poly- 
meric resins to the entire surface of said dried cellular 
material; 
said film-forming polymers being selected from the group of 
elastomeric resins; and 
said elastomeric resins being selected from the group of 
chlorinated sulfonated polyethylene resins. 


5,300,541 
POLYAMINE-POLYEPOXIDE GAS BARRIER 
COATINGS 
Richard M. Nugent, Jr.; Ken W. Niederst, both of Allison Park, 
and Jerome A. Seiner, Pittsburgh, all of Pa., assignors to PPG 

Industries, Inc., Pittsburgh, Pa. 

Continuation-in-part of Ser. No. 656,662, Feb. 19, 1991, 
abandoned, which is a division of Ser. No. 367,992, Jun. 19, 
1989, Pat. No. 5,008,137, which is a continuation of Ser. No. 

152,176, Feb. 4, 1988, abandoned. This application Sep. 30, 1991, 
Ser. No. 767,458 
The portion of the term of this patent subsequent to Jul. 31, 
2007, has been disclaimed. 
Int. Cl.5 CO8K 3/20, 5/06; CO8G 59/50; CO8L 63/02 

U.S. Cl. 523—414 21 Claims 

1. A polymeric gas barrier material comprising a cured 
polymeric resin which is a reaction product of polyamine and 
polyepoxide, the reaction product containing at least seven 
percent by weight of amine nitrogen based on the total weight 
of the polyamine-polyepoxide reaction product. 
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5,300,542 
ADDITIVE COMPOSITION FOR OIL WELL 
CEMENTING FORMULATIONS HAVING NONIONIC 
AND ANIONIC SURFACTANT STABLIZERS TO 
IMPROVE THE FLUID LOSS PROPERTIES THEREOF 
Sridhar Gopalkrishnan, Woodhaven, Mich., assignor to BASF 
Corp., Parsippany, N.J. 
Continuation of Ser. No. 940,429, Sep. 4, 1992, abandoned. This 
application Oct. 6, 1993, Ser. No. 132,773 
Int. Cl.5 CO8J 5/10; CO8K 3/00; CO8L 9/08 
US. Cl. 524—8 19 Claims 
1. An oil and gas well cementing composition, comprising: 
a) cement; 
b) styrene/butadiene latex in an amount of from about 5% to 
about 30% by weight of said cement; 
c) from about 0.05% to about 2% by weight cf the nonionic 
surfactant stabilizer additive alkylphenol ethoxylate of the 
following formula: 


R—C¢Hs—[CH2—CH)—O],—H 


wherein R is butyl, pentyl, hexyl, heptyl, octyl, nonyl or decyl, 
said alkylphenol ethoxylate having a molecular weight of from 
about 1000 to about 3000 such that n equals from about 25 to 
about 50; 

d) from about 0.01% to about 2% by weight of at least one 
anionic surfactant stabilizer additive selected from the 
group consisting of polyacrylic acid homopolymers hav- 
ing a molecular weight of from about 500 to about 10,000; 

e) water in an amount such that the total quantity of water is 
from about 30% to about 60% by weight of said cement; 
said composition having a fluid loss value of less than or 
equal to about 50 mL/30 minutes. 


5,300,543 
RECYCLABLE THERMOPLASTICS FOAM OF HIGH 
GLASS TEMPERATURE 
Wolfgang Ebert, Krefeld; Jiirgen Kirsch, Leverkusen; Burkhard 
Kohler; Wolfgang Beer, both of Krefeld; Siegfried Arders, 
Koeln, and Rolf Dhein, Krefeld, all of Fed. Rep. of Germany, 
assignors to Bayer Aktiengesellschaft, Leverkusen, Fed. Rep. 
of Germany 
Continuation of Ser. No. 965,592, Oct. 23, 1992. This application 
Sep. 28, 1993, Ser. No. 127,724 
Claims priority, application Fed. Rep. of Germany, Oct. 30, 
1991, 4135743; Apr. 23, 1992, 4213326 
Int. Cl.5 CO8J 9/12 
US. Cl. 521—79 10 Claims 
1. A thermoplastic molding composition comprising a ther- 
moplastic resinous component selected from the group consist- 
ing of polycarbonate, polyester carbonate, polysulfone, po- 
lyethersulfone and ABS polymers and a foaming agent, said 
foaming agent consisting of either 
A) a mixture of (i) and (ii) where 
(i) is 0.01 to 4.8% alumina hydrate conforming to 


Al203-(H20)3 


and where : 

(ii) is 0.01 to 4.8% of an acidic additive selected from the 
group consisting of organic acids, inorganic acids and the 
corresponding salts of said acids, or 

B) which is 0.01 to 4.8% of the reaction products of said (i) and 
said (ii), said percentages being relative to the weight of said 
composition. 
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5,300,544 
NON-MIGRATING 
1-HYDROCARBYLOXY-2,2,6,6-TETRAMETHYLPIPER- 
DINE 1,3,5-TRIAZINE DERIVATIVES AS POLYMER 
STABILIZERS 
James P. Galbo, Wingdale; Ramanathan Ravichandran, Nanuet, 
and Mark S. Holt, West Nyack, all of N.Y., assignors to 
Ciba-Geigy Corporation, Ardsley, N.Y. 
Division of Ser. No. 878,678, May 5, 1992, Pat. No. 5,216,156. 
This application Mar. 12, 1993, Ser. No. 30,999 
Int. Cl.5 CO8K 5/3492 
U.S. Cl. 524—00 11 Claims 
1. A composition stabilized against the deleterious effects of E 
heat, oxygen and actinic light which comprises 
(a) a synthetic polymer, and 
(b) an effective stabilizing amount of a compound of the 
formula I, II, 111, IV, V, VI, VII, VIII, IX, X or XI 
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-continued 


Ri (xD 


an 
| 
N E2 


wherein 

E;, Ez, E3 and E4 are independently alkyl of 1 to 4 carbon 
atoms, or E; and E2 are independently alkyl of 1 to 4 
carbon atoms and E3 and E,4 taken together are penta- 
methylene, or E; and E2; E3 and E4 each taken together 
are pentamethylene, 

R; is alkyl of 1 to 18 carbon atoms, cycloalkyl of 5 to 12 
carbon atoms, a bicyclic or tricyclic hydrocarbon radical 
of 7 to 12 carbon atoms, phenylalkyl of 7 to 15 carbon 
atoms, aryl of 6 to 10 carbon atoms or said aryl substituted 
by one to three alkyl of 1 to 8 carbon atoms, 

R2 is hydrogen or a linear or branched chain alkyl of 1 to 12 
carbon atoms, 

R3 is alkylene of 1 to 8 carbon atoms, or R3 is —CO—, 
—CO—R4—, —CONR2—, or —CO—NR2—R4—, 

Ry is alkylene of 1 to 8 carbon atoms, 

Rs is hydrogen, a linear or branched chain alkyl of 1 to 12 
carbon atoms, or 


E3 Ey 


or when Rg is ethylene, two Rs methyl substituents can be 

linked by a direct bond so that the triazine bridging group 

—N(Rs)—R4—N(Rs)— is a piperazin-1,4-diyl moiety, 
R¢ is alkylene of 2 to 8 carbon atoms or R¢ is 


R2 R 
CH3 
R2 R2 
with the proviso that Y is not —OH when R¢ is the struc- 
ture depicted above, 


A is —O— or —NR7— where R7 is hydrogen, a straight or 
branched chain alkyl of 1 to 12 carbon atoms, or R7 is 


E; E2 


E3 E4 


T is phenoxy, phenoxy substituted by one or two alkyl 
groups of 1 to 4 carbon atoms, alkoxy of | to 8 carbon 
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atoms or —N(R2)2 with the stipulation that R2 is not 
hydrogen, or T is 


E3 E4 


X is —NCO, —OH, —O—glycidyl, or —NHNH)2, and 

Y is —OH, —NH2, —NHR? where R?2 is not hydrogen; or Y 
is —NCO, —COOH, oxiranyl, —O—glycidyl, or —Si- 
(OR2)3; or the combination R3—Y— is —CH2CH(OH)R2 
where R?2 is alkyl or said alkyl interrupted by one to four 
oxygen atoms, or R3—Y— is —CH2OR2. 


5,300,545 
PROCESS FOR STABILIZING POLYMER 

COMPOSITIONS AGAINST HEAT OR LIGHT EFFECTS 
Robert T. Kazmierczak, and Ronald E. Mac Leay, both of 

Williamsville, N.Y., assignors to Elf Atochem North America, 

Inc., Philadelphia, Pa. 
Division of Ser. No. 805,719, Dec. 6, 1991, Pat. No. 5,214,147, 
which is a division of Ser. No. 619,287, Nov. 27, 1990, Pat. No. 
5,101,033, which is a division of Ser. No. 310,408, Feb. 13, 1989, 
Pat. No. 4,983,738, which is a continuation-in-part of Ser. No. 
84,602, Aug. 12, 1987, abandoned. This application Mar. 1, 1993, 

Ser. No. 24,567 
Int. Cl.5 CO8K 5/3477, 5/10 

US. Cl. 524—102 16 Claims 

1. A process of stabilizing a synthetic or natural polymer 
composition against the degradative effects of heat or light 
comprising combining with the polymer composition a com- 
pound of the formula 


CH3 CHR! 

Oo 
Il ll 

R—N CH—N—C—R3—C—N—NH? 

\ / | 

C—CH, R?2 R4 


Oo 


C—CH—R! 
\ 


CH3 CHR! 
in an amount effective to stabilize the polymer composition 
against the degradative effects of heat or light, wherein 

R is hydrogen, oxy, hydroxy, unsubstituted aliphatic of 1 to 
20 carbons, unsubstituted araliphatic of 7 to 12 carbons, 
unsubstituted aliphatic acyl of 2 to 10 carbons, unsubsti- 
tuted ary! acyl of 7 to 13 carbons, alkoxycarbonyl of 2 to 
9 carbons, unsubstituted aryloxycarbonyl of 7 to 15 car- 
bons, unsubstituted aliphatic, unsubstituted aryl, unsubsti- 
tuted alicyclic or unsubstituted araliphatic substituted 
carbamoyl of 2 to 13 carbons, 2-cyanoethyl, unsubstituted 
hydroxyaliphatic of 1 to 6 carbons, unsubstituted epox- 
yaliphatic of 3 to 10 carbons or a polyalkylene oxide 
group of 4 to 30 carbons; 

R! is hydrogen or lower alkyl of 1 to 4 carbons; 

R2 is hydrogen, unsubstituted aliphatic of 1 to 10 carbons, 
unsubstituted alicyclic of 5 to 12 carbons, unsubstituted 
araliphatic of 7 to 12 carbons, unsubstituted aryl of 6 to 12 
carbons, 2-cyanoethyl or a radical of the formula 
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R'—CH2 CH; 

R3 is a direct bond, an alkylene diradical of 1 to 14 carbons, 
an alkenylene diradical of 2 to 10 carbons, an oxydialky- 
lene or thiodialkylene diradical of 4 to 10 carbons or a 
substituted or unsubstituted o-, m- or p-phenylene diradi- 
cal where the substituents may be lower alkyl, lower 
alkoxy, hydroxy, bromo, chioro, mercapto or lower alkyl- 
mercapto; 

R2 and R3 may be linked together to form a 5-membered 
lactam ring; and 

R‘ is hydrogen, a primary or secondary aliphatic of 1 to 8 
carbons, unsubstituted araliphatic of 7 to 12 carbons or 
unsubstituted alicyclic of 5 to 12 carbons. 


5,300,546 
STABILIZATION OF MINERAL FILLED POLYESTERS 
USING EPOXY COMPOUND 

Linda H. Nelson, and Eileen B. Walsh, both of Evansville, Ind., 

assignors to General Electric Company, Pittsfield, Mass. 
Continuation of Ser. No. 732,222, Jul. 18, 1991, abandoned. This 

application Sep. 28, 1992, Ser. No. 952,219 
Int. Cl.5 CO8K 5/15 

US. Cl. 524—114 40 Claims 

1. A thermoplastic polyester/epoxide composition having 
improved hydrolytic and melt viscosity stability and compris- 
ing: 

(a) from about 15 to about 80 percent by weight of a polyes- 
ter resin; 

(b) from about 0.1 to about 3.5 percent by weight based on 
the total weight of the composition of an epoxy compound 
selected from the group consisting of bis(3,4-epoxycy- 
clohexylmethyl)adipate; vinylcyclohexene diepoxide; 
3,4-epoxycyclohexyl-3,4-epoxycyclohexylcarboxylate; 
bisphenol diglycidyl ethers; diglycidyl adducts of carbox- 
ylic acids; triglycidyl isocyanurate and mixtures of any of 
the foregoing; 

(c) from about 20 to about 85 parts by weight of a mineral 
filler selected from the group consisting of barium sulfate, 
zinc oxide, calcium carbonate, mica, talc, asbestos, wollas- 
tonite, clay, carbon, ceramic, titanate and mixtures of any 
of the foregoing; and 

(d) from about 0.1 to about 1 weight percent of a catalyst 
compound comprising a salt free from direct carbon-phos- 
phorous bonds and containing at least one of alkali metal 
cations and alkaline earth metal cations and halide anions; 
wherein the composition is prepared by first compound 
the polyester, the epoxide compound, and the catalyst to 
form a compounded mixture, and then compounding the 
compounded mixture with the filler. 


5,300,547 
REINFORCED POLYPROPYLENE COMPOUNDS WITH 
IMPROVED PROPERTIES 
Mary J. Hagenson, and William H. Beever, both of Bartlesville, 
Okla., assignors to Phillips Petroleum Company, Bartlesville, 
Okla. 
Filed Oct. 30, 1992, Ser. No. 968,779 
Int. Cl.5 CO8K 5/17, 3/46 
US. Cl. 524—188 
1. A composition comprising: 
(a) at least one polymer of propylene; 
(b) glass; 
(c) at least one amino-functional silane; and 
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(d) at least one polyurethane; 

wherein said at least one polymer of propylene is present in 
an amount within the range of about 30 to about 95 weight 
percent, based on total weight of said composition; 

wherein said glass is present in an amount within the range 
of about 5 weight percent to about 70 weight percent, 
based on total weight of said composition; 

wherein said at least one amino-functional silane is present in 
an amount within the range from a finite amount to about 
2 weight percent, based on total weight of said composi- 
tion; and 

wherein said at least one polyurethane is present in an 
amount within the range from a finite amount to about 5 
weight percent, based on total weight of said composition. 


5,300,548 
PROCESS FOR THE PREPARATION OF A GRAFT 
COPOLYMER INCLUDING A MONOMER OF ESTERS 
OF UNSATURATED CARBOXYLIC ACIDS OR VINYL 
ESTERS AND POLYAMIDE OLIGOMERS 
Hideo Akimoto; Shiro Narasaki, and Reiji Miyamoto, all of 
Ichihara, Japan, assignors to Du Pont-Mitsui Polychemicals 
Co., Ltd., Tokyo, Japan 
Continuation of Ser. No. 718,235, Jun. 20, 1991, abandoned, 
which is a division of Ser. No. 403,659, Sep. 6, 1989, Pat. No. 
5,049,626. This application Oct. 27, 1992, Ser. No. 967,560 
Ciaims priority, application Japan, Sep. 8, 1988, 63-225730; 
Aug. 17, 1989, 1-65423 
Int. CL.5 CO8G 67/02; CO8L 33/06, 93/04 
USS, Cl. 524—271 2 Claims 

1. A process for the preparation of a graft copolymer which 

comprises graft polymerizing: 

1 to 40% by weight, based on the weight of said graft co- 
polymer, of a polyamide oligomer (B) having a primary 
amino group at one end of its molecule and a carboxyl 
group at another end of its molecule, said carboxyl group 
being encapsulated with a primary amine having from 1 to 
20 carbon atoms, said polyamide oligomer having a num- 
ber average molecular weight of from 600 to 10,000; onto 
a stock copolymer (A) including at least one monomer 
selected form esters of unsaturated carboxylic acids (a), 
ethylene (b) and carbon monoxide (c), said stock copoly- 
mer (A) having a weight average molecular weight of 
from 104 to 10°, 

wherein said polyamide oligomer is graft polymerized onto 
said stock copolymer is the presence of a carboxyl group 
containing compound being selected from the group con- 
sisting of rosin, hydrogenated rosin, a low molecular 
weight copolymer of ethylene and and acrylic acid and a 
low molecular weight copolymer of ethylene and meth- 
acrylic acid, said compound having a number average 
molecular weight of from 200 to 10,000 and an acid value 
of from 15 to 300. 


5,300,549 
POLYOLEFIN COMPOSITIONS AND METHOD AND 
COMPOSITIONS FOR THEIR PREPARATION 

James J. Ward, Collierville, and Thomas E. Breuer, Cordova, 

both of Tenn., assignors to Witco Corporation, New York, 

N.Y. 

Filed Apr. 11, 1991, Ser. No. 683,996 
Int. Cl.5 CO8K 5/09 

US. Cl. 524—321 7 Claims 

1. A composition useful for nucleating polyolefins consisting 
essentially of at least one aliphatic dicarboxylic acid containing 
from about 4 to about 21 carbon atoms and at least one ali- 
phatic monocarboxylic acid containing from about 8 to about 
24 carbon atoms in a weight ratio between about 4:1 and about 
1:4. 
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5,300,550 
THERMOPLASTIC MOLDING COMPOSITIONS 
Thomas Eckel, Dormagen; Dieter Wittmann, Kéln; Karl-Heinz 
Ott, Leverkusen; Claus H. Wulff, and Dieter Freitag, both of 
Krefeld, all of Fed. Rep. of Germany, assignors to Bayer 
Aktiengesellschaft, Leverkusen, Fed. Rep. of Germany 
Filed Feb. 23, 1993, Ser. No. 21,379 
Claims priority, application Fed. Rep. of Germany, Mar. 13, 
1992, 4208108 
Int. Cl.5 CO8K 3/34 
U.S. Cl. 524—444 11 Claims 
1. A thermoplastic molding composition comprising 
(i) a thermoplastic resin selected from the group consisting 
of homopolymers of ethylenically unsaturated monomers, 
copolymers of ethylenically unsaturated monomers, and 
polycondensation polymers of bifunctional reactive com- 
pounds 
(ii) a functional additive having a molecular weight of less 
than 2000 g/mol selected from the group consisting of a 
stabilizer, pigment, mold release agent, antistatic agent 
and flame retarding agent, and 
(iii) a carrier material which includes a magnesium- 
aluminum silicate having a bulk density of less than 1 
g/cm, a particle diameter of 1 to 5000 ym and a content 
of transition metal compounds of less than 5 percent rela- 
tive to the weight of said magnesium-aluminum silicate, 
said (ii) being present in an amount of 0.1 to 40 percent and 
said (iii) being present in an amount of about 0.1 to 50 
percent relative to the weight of said (i). 


5,300,551 
PROCESS FOR THE PRODUCTION FOR MULTIMODAL 
LATICES OF VINYL CHLORIDE POLYMERS 

Paul Candries, Grimbergen, Belgium, and Haimo Zekoll, Hal- 

lein, Austria, assignors to Solvay, Brussels, Belgium 

Filed Sep. 17, 1991, Ser. No. 760,456 
Claims priority, application Belgium, Sep. 17, 1990, 09000884 
Int. Cl.5 CO8F 2/16 

USS. Cl. 524—458 9 Claims 

1. A process for the production of a multimodal latex of 
vinyl chloride polymers comprising: initiating nonmicellar 
aqueous emulsion polymerization of vinyl chloride in the pres- 
ence of a seed consisting of a multimodal latex originating from 
a preceding polymerization cycle to produce a multimodal 
latex having an identical number of classes of particles as said 
seed, said classes of particles having an identical mean grain 
size distribution as said seed. 


5,300,552 
POLY(ARYLENE SULFIDE) COMPOSITION 

Majid H. Hindi; Mark W. Woods, both of Bartlesville, Okla.; 

Nathaniel Harry, Southfield, Mich., and Tomoe Wakida, 

Ginowan, Japan, assignors to Phillips Petroleum Company, 

Bartlesville, Okla. 

Filed Oct. 7, 1991, Ser. No. 772,732 
Int. Cl.5 CO8K 3/40 


U.S. Cl. 524—494 30 Claims 


COMPOUND 1 
COMPOUND 2 
COMPOUND 3 
COMPOUND 4 


EJECTION FORCE 
mvVOLTS 





16 20 22 


COOLING TIME, SECONDS 
1. A poly(arylene sulfide) composition suitable for injection 


molding which comprises a poly(arylene sulfide) polymer and 
about 5 to 60 weight percent of a fibrous reinforcing material 
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and about 0.1 to about 3 weight percent of a polyolefin pre- 
pared from at least one branched olefin monomer having from 
4 to 12 carbons, wherein said weight percentages are based on 
the total weight of said composition. 


5,300,553 
METHOD OF PRODUCING ELECTRICALLY 
CONDUCTIVE COMPOSITE 
Hidenori Yamanashi; Makoto Katsumata, and Toshiaki Kanno, 
all of Shizuoka, Japan, assignors to Yazaki Corporation, 
Tokyo, Japan 
Filed Oct. 14, 1992, Ser. No. 960,646 
Claims priority, application Japan, Oct. 15, 1991, 3-266060 
Int. Cl.5 CO8K 3/04 
US. Cl. 524—496 20 Claims 
1. A method for manufacturing an electrically conductive 
solid composite, comprising the steps of: 
dry-mixing a powdery graphite intercalation compound and 
a powder thermosetting plastic to produce a composition 
consisting essentially of dry mixed powder; and 
hot-pressing said composition to mold such into an electri- 
cally conductive solid composite of a desired shape hav- 
ing improved electrical conductivity. 


5,300,554 
AQUEOUS CONTACT ADHESIVE DISPERSIONS, 
PROCESS FOR THEIR PREPARATION, AND THEIR USE 
Manfred Krell, Muhldorf am Inn; Wilfried Huster, and Joachim 
Fischer, both of Emmerting, all of Fed. Rep. of Germany, 
assignors to Wacker Chemie GmbH, Munich, Fed. Rep. of 
Germany 
Filed Dec. 10, 1992, Ser. No. 988,673 
Claims priority, application Fed. Rep. of Germany, Dec. 13, 
1991, 4141168 
Int. Cl.5 CO9J 129/02 
U.S. Cl. 524—547 9 Claims 
1. An aqueous contact adhesive dispersion which contains, 
based on the total weight of the dispersion, from 40 to 70% by 
weight of a copolymer which has been prepared by emulsion 
polymerization, whose glass transition temperature is in the 
range from —20 to +20° C. and whose Fikentscher K value is 
between 50 and 180, wherein the copolymer comprises the 
following components; 
a) from 40 to 70% by weight of vinyl esters of aliphatic 
carboxylic acids having 2 to 12 carbon atoms, 
b) from 10 to 40% by weight of acrylic acid esters of ali- 
phatic alcohols having 4 to 12 carbon atoms, 
c) from 8 to 15% by weight of methacrylic acid esters of 
aliphatic alcohols having 4 to 12 carbon atoms, 
d) from 0.1 to 3% by weight of ethylenically unsaturated 
compounds which cause cross-linking, 
e) from 0.1 to 5% by weight of ethylenically unsaturated 
carboxylic acids, 
f) from 0.1 to 2% by weight of substituted or unsubstituted 
(meth)acrylamides, 
g) from 0.5 to 3% by weight of ethylenically unsaturated 
hydroxyalkyl-functional compounds, and 
h) from 0.5 to 3% by weight of ethylenically unsaturated 
sulfates and/or sulfonates, where the amount for each 
component is based 
on the total weight of the copolymer, and the total amount of 
the components is 100% by weight. 


5,300,555 

STABLE BUTADIENE HOMOPOLYMERS LATICES 
Mark A. Weih, Cambridge Springs, and Gregory J. Czarnecki, 

Erie, both of Pa., assignors to Lord Corporation, Erie, Pa. 

Filed May 31, 1991, Ser. No. 708,972 
Int. Cl1.5 CO8K 9/00 

U.S, Cl. 524—571 23 Claims 

1. A butadiene homopolymer latex prepared by an emulsion 
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polymerization in the presence of polyvinyl alcohol and a 
water-miscible organic solvent. 


5,300,556 
PROCESS FOR THE PREPARATION OF AQUEOUS 
DISPERSIONS CONTAINING BOTH BLOCKED 
POLYISOCYANATES AND POLYHYDROXYL 
COMPOUNDS 

Robin E. Tirpak, Wheeling, and James W. Rosthauser, Glendale, 

both of W. Va., assignors to Miles Inc., Pittsburgh, Pa. 
Continuation of Ser. No. 733,560, Jul. 23, 1991, abandoned. This 

Nov. 17, 1992, Ser. No. 977,330 

Int. Cl.5 CO8J 3/00; CO8K 3/20; CO8L 75/00; CO8G 18/00 
US. Cl. 524—591 12 Claims 

1. A process for the preparation of an aqueous dispersion 
containing both a blocked polyisocyanate and a polyhydroxyl 
compound which comprises reacting an aqueously dispersed 
polyisocyanate having an isocyanate content of at least 12% by 
weight, based on the weight of the polyisocyanate, with a 
monofunctional blocking agent which is more reactive with 
isocyanate groups than water at an equivalent ratio of mono- 
functional blocking groups to isocyanate groups of 0.5:1 to 2:1 
in the presence of a polyhydroxyl compound which is either 
water soluble or water dispersible, wherein the polyhydroxy] 
compound is present in an amount which is sufficient to pro- 
vide an equivalent ratio of hydroxyl groups to blocked isocya- 
nate groups of 0.6:1 to 1.25:1. 


5,300,557 
MOLDING COMPOSITIONS WHICH ARE STABLE TO 
ALCOHOLS AND BOILING WATER 
Martin Bartmann, Recklinghausen; Jiirgen Finke, Marl; Hans- 
Joachim Panoch, Haltern, and Markus Wenzel, Recklinghau- 
sen, all of Fed. Rep. of Germany, assignors to Huels Aktien- 
geselischaft, Marl, Fed. Kep. of Germany 
Continuation of Ser. No. 599,941, Oct. 19, 1990, abandoned. 
This application Jun. 25, 1992, Ser. No. 904,898 
Claims priority, application Fed. Rep. of Germany, Oct. 20, 
1989, 3934926 
Int. Cl.5 CO8J 3/20; CO8K 3/00; CO8L 77/00; CO8G 69/26 
US. Cl. 524—606 20 Claims 
1. A molding composition which is stable with respect to 
alcohols and boiling water, comprising an amorphous copoly- 
amide obtained by polycondensation of: 
(A) terephthalic acid, isophthalic acid or mixtures thereof; 
and 
(B) about 10-70 mol % of decamethylenediamine, about 
10-80 mol % of trimethylhexamethylenediamine, and 
about 10-50 mol % of bis(4-aminocyclohexyl)-methane; 
and an additive acceptable for use in molding compositions. 


5,300,558 
CURABLE RESIN COATING COMPOSITION 
Masayoshi Kurisu, Chiba; Koji Utaka, Tokyo; Hajime Inagaki; 

Suguru Tokita, both of Yamaguchi; Kazuyuki Miyamoto; 

Yukari Hattori, both of Chiba; Noriyuki Murakoshi, and 

Tsutomu Saito, both of Tokyo, all of Japan, assignors to 

Mitsui Petrochemical Industries, Ltd., Tokyo, Japan 

Filed Apr. 3, 1992, Ser. No. 863,715 
Claims priority, application Japan, Apr. 5, 1991, 3-73059; Sep. 
13, 1991, 3-234725; Sep. 24, 1991, 3-243787 
Int. Cl.5 CO8K 5/04, 5/05, 5/32, 5/52 
U.S. Cl. 524—707 4 Claims 

1. A curable resin coating composition consisting essentially 

of: 

(A) at least one urethane meth(acrylate); 

(B) 5 to 1,500 parts by weight per 100 parts by weight com- 
ponent (A) of an organic solvent comprising an alcoholic 
organic solvent, said alcoholic organic solvent comprising 
at least 40% by weight of said organic solvent; 

(C) 0.005 to 25 parts by weight per 100 parts by weight 
component (A) of a compound having at least one penta- 
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valent phosphor-containing phosphoryl group repre- 
sented by the formula: 


(D) 0.01 to 20 parts by weight per 100 parts by weight 
component (A) of a polymerization initiator. 


5,300,559 
POLYAMINES DERIVED FROM THPB AND 
PROCESSES FOR PREPARING THE SAME 
Michael T. Sheehan, and James R. Sounik, both of Corpus 
Christi, Tex., assignors to Hoechst Celanese Corporation, 
Somerville, N.J. 
Filed May 28, 1993, Ser. No. 69,966 
Int. Cl1.5 CO8G 18/30 
US. Cl. 524—714 21 Claims 
1. Polyamino compounds having the structural formula (I): 


R3 Rg 


O)n 


R Ry 
\ 7 


N 

| 

R3 
wherein n is 0-1000; and Rj =R2, and Ry and R2 are from the 
group —CH2—CH2—; —CH2—C(CH3)H—; and —C(CH3. 
YH—CH?2—; and R3 and Rg are each independently selected 


from the group consisting of H, —CH3, —CH2CH3; —CH- 
2OH; and —CH2—CH2—OH. 


5,300,560 
SLOWER REACTING RIM SYSTEMS BASED UPON 
ALIPHATIC AMINE TERMINATED POLYETHERS 
Stephen J. Harasin, Morgan, and Renee M. Hunkele, Allison 
Park, both of Pa., assignors to Miles Inc., Pittsburgh, Pa. 
Continuation-in-part of Ser. No. 733,551, Jul. 22, 1991, 
abandoned. This application Mar. 24, 1993, Ser. No. 36,570 
Int. Cl.5 CO8K 5/20; CO8G 18/50; CO8L 75/02, 75/08 
USS. Cl. 524—724 6 Claims 
1. In a process for producing a molded product by reacting 
a reaction mixture in a closed mold, the improvement wherein 
said reaction mixture comprises: 
A) an organic polyisocyanate having an isocyanate group 
content of from about 15 to about 40% by weight, 
B) one or more organic hydroxyl group containing com- 
pounds having molecular weights of from about 100 to 
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about 6000 and having hydroxyl functionalities of from 2 
to 4, 

C) one or more aliphatic amine terminated polyethers hav- 
ing molecular weights of from about 1400 to about 5000, 
and having amine functionalities of from 2 to 6, and 

D) from more than 3 to about 9% by weight based upon the 
combined weight of components B) and C) of an additive 
containing at least 25 aliphatic carbon atoms, said additive 
being a salt of an aliphatic carboxylic acid with an amine 
containing amide groups, said amine containing amide 
groups being the reaction product of an aliphatic carbox- 
ylic acid and a di- or polyamine such that the amine con- 
tains at least one free primary, secondary, or tertiary 
amino group, 

with the weight ratio of component B) to component C) being 
from about 0.6:1 to about 1.5:1, and wherein the isocyanate 
index is from about 1.0 to about 1.5. 


5,300,561 
SOLUTION CONTAINING AMPHIPHILIC MOLECULES 
Brij P. Singh, North Royalton; Raj Subramaniam, Parma, and 
Scott E. Rickert, Lakewood, all of Ohio, assignors to Nano- 
Film Corporation, Valley View, Ohio 
Division of Ser. No. 774,456, Oct. 10, 1991, Pat. No. 5,166,000. 
This application Aug. 5, 1992, Ser. No. 924,921 
Int. Cl.5 CO8K 5/05 
US. Cl. 524—765 


1. A solution consisting essentially of 0.1-1.0% by volume 
film forming amphiphilic molecules, 1-10% by volume solvent 
miscible in water, 0.01-1% by volume catalyst, and the remain- 
der deionized water. 


5,300,562 

PROCESS FOR PREPARING PHENOLIC BINDER 
Kathleen H. Coventry, Exton, Pa., and David A. Segal, Hot 

Springs, Ark., assignors to CertainTeed Corporation, Valley 

Forge, Pa. 

Continuation-in-part of Ser. No. 740,599, Aug. 5, 1991, 
abandoned, which is a continuation-in-part of Ser. No. 697,765, 
May 9, 1991, abandoned. This application Jun. 8, 1993, Ser. No. 

74,037 
Int. Cl.5 CO8L 61/10; CO8K 5/21, 3/28; CO8G 8/10 
USS. Cl. 524—841 15 Claims 

1. A process for preparing a phenolic binder for glass fibers, 

the process comprising: 

a) preparing a water-soluble phenol-formaldehyde resole 
resin in a single stage process by: 

1) preparing an initial aqueous mixture including formalde- 
hyde and phenol; 

2) maintaining the aqueous mixture at a first temperature of 
from about 40° C. to 50° C. while adding a basic polymeri- 
zation catalyst; 

3) permitting the temperature of the aqueous mixture to rise 
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to a second temperature between from about 60° C. and 
80° C.; 

4) maintaining the aqueous mixture at the second tempera- 
ture during reaction of the phenol and formaldehyde to 
form the water-soluble phenol-formaldehyde resole resin 
until the free formaldehyde content of the aqueous mix- 
ture drops to a predefined level; 

5) cooling the aqueous mixture to a third temperature be- 
tween 20° C. and 30° C.; and, 

6) neutralizing the aqueous mixture; 

b) preparing an aqueous reaction mixture including the 
phenol-formaldehyde resole resin, urea, and ammonia, the 
phenol-formaldehyde resole resin being prepared by a 
basic process not including an acid-catalyzed step; 

c) permitting the urea to react with the phenol-formalde- 
hyde resole resin in the presence of the ammonia by wait- 
ing at least about 30 minutes after mixing the urea and the 
resole resin to form a modified resin; and, 

d) subsequently completing preparation of the binder by 
adding a catalyst for curing the modified resole resin. 


5,300,563 
POLYESTER-BASED ADHESIVES AND COMPOSITE 
STRUCTURES 
Webster W. Kiang, Lisle, and Peter D. Becker, Roselle, both of 
Ill, assignors to Quantum Chemical Corporation, Cincinnati, 
Ohio 
Continuation of Ser. No. 559,716, Jul. 30, 1990, abandoned. This 
application Sep. 24, 1992, Ser. No. 951,022 
Int. Ci.5 CO8F 283/01 
USS. Cl. 525—42 19 Claims 

1. An adhesive composition comprising a graft copolymer 

of: 

(a) an elastomeric ethylenically unsaturated polyester co- 
polymer including recurring ester units along the chain 
thereof, grafted with 

(b) a grafting monomer consisting essentially of an acid or 
anhydride selected from the group consisting of crotonic 
acid and ethylenically unsaturated dicarboxylic acids and 
anhydrides, said grafting monomer comprising up to 
about 10 wt. % of said graft copolymer. 


5,300,564 
DOPED SOL-GEL GLASSES FOR OBTAINING 
CHEMICAL INTERACTIONS 

David Avnir; Michael Ottolenghi; Sergei Braun, and Rivka 

Zusman, all of Jerusalem, Israel, assignors to YISSUM, 

Research Development Company of the Hebrew University of 

Jerusalem, Jerusalem, Israel 

Filed Jan. 8, 1991, Ser. No. 637,873 
Claims priority, application Israel, Jan. 23, 1990, 93134 
Int. Cl.5 C086 63/48; BO1D 53/00; GOIN 21/00, 33/00 

US. Cl. 525—54.1 26 Claims 

1. A method for obtaining an interaction between a reagent 
and a component, comprising (a) trapping a reagent in an 
inorganic sol-gel porous glass formed by polymerization of at 
least one metal alkoxide, semi-metal alkoxide, metal ester or 
semi-metal ester, the reagent being trapped in the sol-gel glass 
by conducting the polymerization in the presence of the rea- 
gent, the reagent being reactive after preparation of the sol-gel 
glass, and the sol-gel glass providing a solid support for the 
reagent, the polymerization including a gelling step conducted 
at not greater than room temperature and a drying step con- 
ducted at not greater than 45° C.; and (b) interacting the rea- 
gent trapped in the sol-gel glass with a component which is in 
a liquid or gas phase in pores of the sol-gel glass and which is 
reactive with the reagent in the pores of the sol-gel glass. 
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5,300,565 
PARTICULATE, ABSORBENT, POLYMERIC 
COMPOSITIONS CONTAINING INTERPARTICLE 
CROSSLINKED AGGREGATES 

Charles J. Berg; Frank H. Lahrman, and Donald C. Roe, all of 

Cincinnati, Ohio, assignors to The Procter & Gamble Com- 

pany, Cincinnati, Ohio 

Filed Apr. 2, 1990, Ser. No. 503,506 
Int. Cl.5 CO8G 63/48 


US, Cl. 525—54.2 29 Claims 


1600 


Me 


1. A particulate, absorbent, polymeric composition compris- 
ing interparticle crosslinked aggregates, said interparticle 
crosslinked aggregates comprising (i) precursor particles of 
substantially water-insoluble, absorbent, hydrogel-forming, 
polymer material, and (ii) an interparticle crosslinking agent 
reacted with said polymer material of said precursor particles 
to form covalent crosslink bonds between said precursor parti- 
cles, said interparticle crosslinked aggregates being present in 
the polymeric composition in an amount such that the poly- 
meric composition has a mass average particle size at least 
about 25% greater than the mass average particle size of said 
precursor particles. 


5,300,566 
METHOD FOR PREPARING POLY(VINYL 
ALCOHOL)-CO-POLY(VINYLAMINE) VIA A 
TWO-PHASE PROCESS 
Robert K. Pinschmidt, Jr., and Ta-Wang Lai, both of Allentown, 
Pa., assignors to Air Products and Chemicals, Inc., Allentown, 
Pa. 
Filed Apr. 15, 1988, Ser. No. 181,887 
Int. Cl.5 CO8F 16/06 
US. Cl. 525—60 8 Claims 
1. A method for preparing poly(vinyl alcohol)-co-poly(- 
vinylamine) which comprises slurrying particles of poly(vinyl 
alcohol)-co-poly(N-vinyl formamide) in methanol and hydro- 
lyzing the slurried copolymer particles under acid or base 
conditions to particles of the vinylamine copolymer. 


5,300,567 
LOW TEMPERATURE TOUGHENING OF POLYESTERS 
WITH A MODIFIED BLOCK COPOLYMER 
Michael J. Modic, Houston, Tex., assignor to Shell Oil Com- 
pany, Houston, Tex. 
Filed Dec. 30, 1992, Ser. No. 998,206 
Int. Cl.5 CO8L 51/00, 51/04, 53/00; CO8G 63/127 
US. Cl. 525—64 8 Claims 
1. A toughened polyester composition comprising: 
from 10% to 40% by weight of a modified block copolymer 
comprising at least 95% by weight of a hydrogenated 
conjugated diene and a star structure; and 
from 60% to 90% by weight of a polybutylene terephthalate 
polyester; 
wherein the modified block copolymer comprises an effec- 
tive amount of a grafted compound having alpha-beta 
ethylenic unsaturation and at least one epoxy group to 
give the polyester composition a 4” notched Izod impact 
strength of at least 10 ft-lb/in as determined by ASTM- 
D256 at —20° C. 
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5,300,568 
THERMOPLASTIC RESIN COMPOSITION 
Hiroomi Abe; Takeshi Fujii; Masashi Yamamoto, all of Chiba; 

Shinichi Yachigo; Hideo Nagasaki, both of Osaka, and Naoki 

Inui, Nara, all of Japan, assignors to Sumitomo Chemical 

Company, Limited, Osaka, Japan 

PCT No. PCT/JP90/00759, § 371 Date Apr. 8, 1991, § 102(e) 
Date Apr. 8, 1991, PCT Pub. No. WO91/19762, PCT Pub. 
Date Dec. 26, 1991 

PCT Filed Jun. 11, 1990, Ser. No. 667,408 
Int. Cl.5 CO8K 5/32; CO8L 53/00, 71/12 

US. Cl. 525—68 17 Claims 

1. A thermoplastic resin composition consisting essentially 

of: 

95-5% by weight of a polyolefin-resin (A); 

5-95% by weight of a polyphenylene-ether-resin (B); and 

0.001-10 parts by weight of a dinitrodiamine (D) per 100 
parts by weight of (A)+(B), wherein (A) is at least one 
member selected from the group consisting of polyolefins 
selected from homopolymers of one of ethylene and a-ole- 
fin and copolymers of two or more of ethylene and a- 
olefin, and modified polyolefins obtained by modifying 
said polyolefins with a modifier, 

said modifier being at least one member selected from the 
group consisting of polyfunctional compounds (E) having 
at least one of a carboxylic acid group, an acid anhydride 
group, an acid amide group, an imide group, a carboxylic 
acid ester group, an epoxy group, an amino group and a 
hydroxyl group and unsaturated monomers (L) other than 
the polyfunctional compounds (E), 

(B) is at least one member selected from the group consisting 
of polyphenylene ethers, modified polyphenylene ethers 
obtained by modifying said polyphenylene ethers with 
said modifier, compositions comprising a polyphenylene 
ether and at least one aromatic vinyl polymer resin (M) 
selected from the group consisting of an aromatic vinyl 
polymer, a copolymer of an aromatic vinyl compound 
with another monomer and a rubber-modified aromatic 
vinyl polymer and compositions comprising said modified 
polyphenylene ethers and at least one aromatic vinyl 
polymer resin (M), and 

(D) is a dinitrodiamine represented by the formula (I): 


4) 
R! R2 
| | 
N—CH?—C—NO)? 


3 
= 2 


wherein X represents one of a divalent chain aliphatic 
group, a cyclic aliphatic group, an aromatic group, and an 
aromatic group containing one of a halogen and oxygen, 
R! represents one of a hydrogen atom, a chain aliphatic 
group, a cyclic aliphatic group and an aromatic group, 
with the proviso that when both X and R! are chain ali- 
phatic groups, the nitrogen atoms may further bond to 
each other to form a heterocyclic ring through X and R!, 
R?2 and R3 are independently one of a hydrogen atom and 
an alkyl group of 1-12 carbon atoms, and R2 and R3 may 
bond to form a ring. 


5,300,569 
ADHESIVE RUBBER COMPOUNDS 
Ronald E. Drake, and John M. Labriola, both of Grand Junc- 
tion, Colo., assignors to Ricon Resins, Inc., Grand Junction, 
Colo. 

Continuation of Ser. No. 575,990, Aug. 31, 1990, abandoned, 
which is a continuation of Ser. No. 571,459, Aug. 21, 1990, 
abandoned. This application Feb. 10, 1993, Ser. No. 16,487 

Int. Cl.5 CO8L 33/02 
US. Cl. 525—78 17 Claims 
1. An uncured, curable elastomeric composition comprising: 
(a) an uncured unsaturated polymeric adduct, formed by 
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C—C bonds in the presence of a free radical polymeriza- 
tion inhibitor, by reacting a polymer having unsaturation 
in the backbone of the polymer chain with an unsaturated 
dicarboxylic acid or dicarboxylic acid derivative wherein 
the acid or derivative moiety comprises at least about 
three weight percent of said adduct; 
(b) an uncured elastomer different from the adduct of para- 
graph (a) consisting essentially of synthetic elastomer; 
wherein said adduct of paragraph (a) is present in an amount 
sufficient such that said composition upon curing exhibits 
increased adhesive properties compared to a standard upon 
curing, which standard consists of said elastomer of paragraph 
(b) without the adduct of paragraph (a), based on the ASTM D 
816-70 lap shear test on steel. 


5,300,570 
PLASTIC ARTICLES WITH COMPATIBILIZED 
BARRIER RESIN 
Casmir S. Ilenda, Hulmevill, Pa.; Thomas M. Frantz, Claymont, 

Del., and William T. Freed, Stockton, N.J., assignors to Rohm 

and Haas Company, Philadelphia, Pa. 

Continuation of Ser. No. 687,642, Apr. 19, 1991, abandoned, 
which is a division of Ser. No. 413,943, Sep. 28, 1989, Pat. No. 
5,035,933, which is a continuation-in-part of Ser. No. 315,501, 
Mar. 1, 1989, Pat. No. 4,957,974. This application Jul. 8, 1992, 

Ser. No. 912,080 
Int. Cl.5 B65D 25/00; B32B 27/08; CO8L 31/02 
US. Cl. 525—80 1 Claim 

1. A monolayer film with low permeability to gases, com- 

prising a blend of: 

(A) a melt-processible polyolefin; 

(B) a gas barrier resin; and 

(C) a polyolefin-acrylic graft copolymer compatibilizer for 
the barrier resin and polyolefin; 

in which the graft copolymer compatibilizer comprises: 

(a) a non-polar polyolefin trunk selected from the group 
consisting of polyethylene, polypropylene, polybutylene, 
poly(4- methylpentene), copolymers of said olefins with 
each other, and one or more copolymers of said olefins 
with minor amounts of 1-alkenes, vinyl esters, vinyl chlo- 
ride, methacrylic ester, and methacrylic acid, said trunk 
having a molecular weight of between about 50,000 and 
about 1,000,000; and 

(b) at least one methacrylate chain grafted with a covalent 
bond to said trunk, having a weight ratio with said trunk 
of from about 1:9 to 4:1, said chain being a polymer de- 
rived from at least about 80% of a monomer of meth- 
acrylic ester of the formula CH2—C(CH3)COOR, which 
R is alkyl, aryl, substituted alkyl, substituted aryl, or sub- 
stituted alkaryl, and less than about 20% of an acrylic or 
styrenic monomer copolymerizable with the methacrylic 
ester, said chain having a molecular weight of from about 
20,000 to about 200,000. 


5,300,571 
HARDENABLE COMPOSITION BASED ON A MICHAEL 
ADDITION PRODUCT, PROCESS FOR ITS 
PREPARATION AND ITS USE 

Werner A. Jung, Ascheberg, and Peter Hoffmann, Miinster, 

both of Fed. Rep. of Germany, assignors to BASF Lacke+- 

Farben Aktiengesellschaft, Munster, Fed. Rep. of Germany 
PCT No. PCT/EP89/00950, § 371 Date Mar. 26, 1991, § 102(e) 

Date Mar. 26, 1991, PCT Pub. No. WO90/03404, PCT Pub. 

Date Apr. 5, 1990 

PCT Filed Aug. 11, 1989, Ser. No. 663,826 

Claims priority, application Fed. Rep. of Germany, Sep. 28, 

1988, 3832958 
Int. Cl.5 CO8L 61/00 

U.S. Cl. 525—153 

1. A hardenable composition containing 

A) compounds having at least two activated double bonds 


20 Claims 
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(I) based on a,B-unsaturated carbonyl compounds or 
a,B-unsaturated nitrile groups, and 

B) compounds containing either at least one primary amino 
group (II) which is blocked by an aldehyde or ketone 
having not more than 10 C atoms or at least 2 groups 
which can be hydrolyzed to NH groups, 

wherein either component A or component B or components 
A and B are obtained by the reaction of a compound (1) having 
at least one activated double bond (I) or compound (2) having 
at least one primary amino group (II) which is blocked by an 
aldehyde or ketone having not more than 10 C atoms or at least 
2 groups which can be hydrolyzed to NH groups, or both 
compounds (1) and (2), respectively, with a branched acrylate 
copolymer P obtained by copolymerization of 

a) 5 to 30% by weight of monomers having at least two 
ethylenically unsaturated polymerizable double bonds, 

b) 5 to 60% by weight of monomers having a functional 
group reactive with compound (1) or compound (2) or 
both and 

c) 5 to 90% by weight of other ethylenically unsaturated 
monomers, different from a) or b), 

the sum of a, b, and c being 100% by weight. 


5,300,572 
MOLDABLE POLYESTER RESIN COMPOSITIONS AND 
MOLDED ARTICLES FORMED OF THE SAME 
Yoshihisa Tajima; Kuniaki Kawaguchi, and Toshio Nakane, all 
of Shizuoka, Japan, assignors to Polyplastics Co., Ltd., 
Osaka, Japan 
Filed Jun. 12, 1992, Ser. No. 897,673 


Claims priority, application Japan, Jun. 14, 1991, 3-169229; 
Jun, 24, 1991, 3-180152 


Int. Cl.5 CO8L 67/02 
US. Cl. 525—167 3 Claims 

1. A moldable polyester resin composition comprising, based 

on the total weight of all resin components: 

(A) between 2 to 98% by weight of a compatibilizing metal 
sulfonate group-containing aromatic polyester copolymer 
which is the polycondensation reaction product of (a) an 
aromatic dicarboxylic acid or a lower alkyl ester of an 
aromatic dicarboxylic acid, (b) a diol compound, and (c) 
an ester-forming compound containing a metal sulfonate 
group; 

(B) between 2 to 98% by weight of an olefin copolymer 
additive resin which is the copolymerization reaction 
product between an olefin with at least one of an a,B- 
unsaturated carboxylic acid or its derivative and/or a 
vinyl alcohol or its ester; and optionally 

(C) between 0 to 96% by weight of a non-compatibilizing 
aromatic polyester resin which is the polycondensation 
reaction product of (a) an aromatic dicarboxylic acid and 
(b) a diol compound or its ester-forming derivative, and 
wherein 

the ester-forming compound containing a metal sulfonate 
group is represented by the formulas (I) and/or (II): 


(XOCO)m— Ar—(SO3)M)n 
(HORO)m—Ar—(SO3)M)n 


@) 
ap 


wherein -Ar- represents a benzene ring or a naphthalene ring; 
X represents a hydrogen atom or a lower alkyl group; m and n 
are each 1 or 2; M represents an alkali metal selected from the 
group consisting of lithium, sodium and potassium, with the 
proviso that when n is 2, the M moieties may be the same or 
different; and R represents a divalent group selected from 
among —CH7CH2—, —CH(CH3)CH3—, —CH2CH(CH3)—, 
and —CH2CH20CH2CH2—. 
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5,300,573 
HIGH TEMPERATURE STABLE, LOW SOLVENT 
SWELLING THERMOPLASTIC ELASTOMER 
COMPOSITIONS 
Raman Patel, Akron, Ohio, assignor to Advanced Elastomer 

Systems, L.P., St. Louis, Mo. 

Continuation-in-part of Ser. No. 662,157, Feb. 28, 1991, 
abandoned, which is a continuation-in-part of Ser. No. 382,372, 
Jul. 20, 1989, abandoned, which is a division of Ser. No. 179,814, 
Apr. 11, 1988, abandoned. This application Jan. 21, 1993, Ser. 

No. 6,551 
Int. Cl.5 CO8L 13/00, 15/02, 19/00, 33/08 
USS. Cl. 525—109 15 Claims 

1. A thermoplastic elastomer composition comprising a 

blend of 

(a) a thermoplastic non-segmented polyester resin having a 
melting point of from 160° to 280° C., 

(b) a covalently-crosslinked acrylate rubber which in its 
uncured state is sufficiently polar so as to form a co-con- 
tinuous phase with said polyester, and 

(c) a polyfunctional covalent crosslinking agent, wherein 
said polyester comprises 10 to 45 parts per hundred of 
polyester and rubber, said polyester is not significantly 
crosslinked, and wherein said rubber is crosslinked by 
dynamic vulcanization of the blend of (a), (b) and (c), and 
is in the form of small particles dispersed in a polyester 
matrix or in a co-continuous phase with the polyester. 


5,300,574 
SUBSTANTIALLY NON-CROSSLINKED MALEIC 
ANHYDRIDE-MODIFIED ETHYLENE POLYMERS AND 
PROCESS FOR PREPARING SAME 

Robert Bacskai, Kensington, Calif., assignor to Chevron Re- 

search and Technology Company, San Francisco, Calif. 

Continuation of Ser. No. 669,140, Mar. 14, 1991, abandoned. 
This application Jul. 14, 1993, Ser. No. 91,526 
Int. Cl.5 CO8F 8/30; CO8L 77/00 

USS. Cl. 525—181 21 Claims 

1. A process for preparing an anhydride-modified, saturated 
ethylene polymer having decreased crosslinking comprising 
mixing together in the absence of solvent: 

(a) maleic anhydride; 

(b) a free radical initiator; 

(c) a saturated ethylene polymer; and 

(d) a polyamide 
at a temperature at which the saturated ethylene polymer and 
polyamide undergo deformation and are converted to a molten 
or fluid state. 


5,300,575 
POLYTHIOPHENE DISPERSIONS, THEIR 
PRODUCTION AND THEIR USE 

Friedrich Jonas, Aachen, and Werner Krafft, Leverkusen, both 

of Fed. Rep. of Germany, assignors to Bayer Aktiengesell- 

schaft, Leverkusen, Fed. Rep. of Germany 
Continuation of Ser. No. 647,093, Jan. 29, 1991, abandoned. This 

application Dec. 10, 1992, Ser. No. 989,731 

Claims priority, application Fed. Rep. of Germany, Feb. 8, 

1990, 4003720 
Int. C1.5 CO8L 37/00 

USS. Cl. 525—186 3 Claims 

1. A solution of a polythiophene comprising water or a 
mixture of water with a water-miscible organic solvent as the 
dispersing medium, a polythiophene made up of structural 
units of the formula 
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in which 

R; and R2 each independently is hydrogen or a C-4 alkyl 
group or, together, form an optionally substituted C)4 
alkylene group, and a polyanion derived from polystyrene 
sulfonic acid having a molecular weight in the range from 
2,000 to 500,000, the polythiophene having been polymer- 
ized in the presence of a polyanion of polystyrene sulfonic 
acid having a molecular weight in the range from 2,000 to 
500,000 by oxidative chemical polymerization. 


5,300,576 
HIGHER HEAT DEGRADABLE POLYMER ALLOYS 
Speros P. Nemphos, Clinton, and Gregory B. Kharas, Chelms- 
ford, both of Mass., assignors to Camelot Technologies, Inc., 
Leominster, Mass. 
Filed Oct. 3, 1991, Ser. No. 770,320 
Int. Cl.5 CO8L 67/04; CO08G 63/08 
U.S. Cl. 525—190 10 Claims 
1. A polymer alloy having a Tg of not less than 62° C. 
comprising: 
(i) from 50 to 75 weight % of one or more polymers having 
a molecular weight from 60,000 to 100,000 comprising 
repeating units of the formula: 


—OCR!R*(CR3R*),CO— 


—OCH(CH3)CH2CO— II 


wherein Formula 1, Ri, R2, R3, and R4 are independently 
selected from the group consisting of a hydrogen atom and a 
C-4alky] radical, and n is 0 or an integer from 1 to 5, provided 
that when n is 1 and Ro, R3, and Rg are hydrogen, R; can not 
be a methy! radical; and 
(ii) from 50 to 25 weight % of one or more polymers having 
a Tg from 75° C. to 175° C. and a difference in the range 
of Hildebrand parameters (co) from those of for the poly- 
mers of component (i) of not more than 2 MPA} selected 
from the group of polymers consisting of: 
(a) polycarbonates; 
(b) polymers comprising: 

(i) from 40 to 95 weight % of one or more Cg_12 vinyl 
aromatic monomers which are unsubstituted or sub- 
stituted by a C_4 alkyl radical; 

(ii) from 5 to 40 weight % of an anhydride of a C46 
ethylenically unsaturated dicarboxylic acid; and 

(iii) from 0 to 50 weight % of one or more C}_4 alkyl or 
hydroxy alkyl acrylates or methacrylates; and 

(c) acrylate polymers comprising: 

(i) from 100 to 50 weight % of one or more C}-¢ alkyl 
or hydroxy alkyl acrylates or methacrylates; and 

(ii) from 0 to 50 weight % of one or more Cs-}2 vinyl 
aromatic monomers which are unsubstituted or sub- 
stituted by a C;~4 alkyl! radical, 

which acrylate polymers have been imidized to from 
10% to 95%. 
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5,300,577 
RUBBER BLEND AND TIRE WITH TREAD THEREOF 
Raymond R. DiRossi, Akron; Gregory M. Holtzapple, Kent; 
Joseph K. Hubbell, Akron; Mark H. Seloover, Clinton, and 
John J. A. Verthe, Kent, all of Ohio, assignors to The Good- 
year Tire & Rubber Company, Akron, Ohio 
Continuation-in-part of Ser. No. 698,007, May 9, 1991, Pat. No. 
5,087,668, which is a continuation of Ser. No. 600,381, Oct. 19, 
1990, abandoned. This application Feb. 6, 1992, Ser. No. 832,113 
The portion of the term of this patent subsequent to Feb. 11, 
2009, has been disclaimed. 
Int. Ci.5 CO8L 9/06, 9/00, 7/00; B60C 1/00 
US. Cl. 525—237 12 Claims 
1. A sulfur cured rubber composition comprising, based on 
100 parts by weight rubber (phr); 
(A) 5 to about 35 parts by weight 1,3-polyisoprene rubber; 
(B) about 5 to about 50 parts by weight cis 1,4-polybutadiene 
having 95% or more cis 1,4 structure or at least 90% cis 
and trans 1,4 structure; and 
(C) about 20 to about 90 parts by weight terpolymer of 
styrene/isoprene/butadiene (SIBR); 
wherein said 3,4-polyisoprene rubber, in its uncured state, is 
characterized by having a glass transition temperature 
(Tg) in the range of about —15° C. to about —20° C., a 
Mooney (ML1 +4) value in the range of about 70 to about 
90, and a polymer structure containing about 40 to about 
70 percent 3,4-vinyl isoprene units, about 28 to about 50 
percent 1,4-cis and trans units and about 2 to about 10 
percent 1,2-isoprene units with the total of its 3,4- and 
1,2-units being in the range of about 56 to about 63 per- 
cent; 
wherein said SIBR is comprised of 
(a) about 5 to about 70 weight percent bound styrene; 
(b) about 20 to about 70 weight percent bound isoprene, 
and 
(c) about 10 to about 60 weight percent bound butadiene 
and is characterized by having a glass transition temper- 
ature (Tg) in the range of about —70° C. to about —5° 
C. and, further, the said bound butadiene structure 
contains about 10 to about 50 weight percent 1,2-vinyl 
units, the said bound isoprene structure contains about 
10 to about 40 weight percent 3,4 units, and the sum of 
the weight percent 1,2-vinyl units of the bound butadi- 
ene and the weight percent 3,4 units of the bound iso- 
prene is in the range of about 20 to about 90 percent. 


5,300,578 
METHOD FOR PREPARING A VINYL 
POLYMER-POLYOLEFINE COMPOSITE 
Torvald Vestberg, and Ismo Lehtiniemi, both of Porvoo, Finland, 
assignors to Neste Oy, Finland 
Filed Jan. 27, 1993, Ser. No. 9,772 
Claims priority, application Finland, Jan. 27, 1992, 920359 
The portion of the term of this patent subsequent to Nov. 17, 
2009, has been disclaimed. 
Int. Cl.5 CO8F 2/20, 255/02, 255/04 
USS. Cl, 525—252 19 Claims 
1. A method for preparing a polyolefine-vinyl polymer 
composite, comprising: 
impregnating vinyl monomer and a free radical polymeriza- 
tion initiator into polyolefine particles by slowly blending 
from about 10 to about 200 parts by weight vinyl mono- 
mer, from about 0.01 to about 4 parts by weight free 
radical polymerization initiator, based upon 100 parts by 
weight vinyl monomer, and 100 parts by weight polyole- 
fine particles at a temperature from about 20° to about 
130° C. in the absence of water and while maintaining the 
particle structure of the polyolefine, 
adding a suspending agent and from about 80 to about 1000 
parts by weight water based on 100 parts by weight of 
polyolefine and vinyl monomer, when from about 50 to 
about 99% of the amount of the vinyl monomer has been 
absorbed in the polyolefine particles, and thereafter 
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polymerizing the vinyl monomer by increasing the tempera- 
ture of the suspension. 


5,300,579 
VULCANIZABLE RUBBER COMPOSITION AND 
VULCANIZED RUBBER PRODUCT 

Masashi Aoshima; Hironobu Shigematsu; Takeru Wadaki, all of 

Ibaraki, and Mitsuji Tsuji, Ichihara, all of Japan, assignors to 

Sumitomo Chemical Company, Limited, Osaka, Japan 

Filed Apr. 14, 1992, Ser. No. 868,189 
Claims priority, application Japan, Apr. 18, 1991, 3-086569 
Int. Cl.5 CO8F 255/04, 255/06 

US. Cl. 525—290 25 Claims 

1. A vulcanizable rubber composition comprising an ethy- 
lene-a-olefin copolymer having a 30-90 wt% of ethylene 
content which is graft-modified with an alkenyl aromatic com- 
pound and a vulcanizing agent, wherein the modified ethylene- 
a-olefin copolymer has a bound alkenyl aromatic compound 
content of 5-60 wt% of the graft-modified copolymer. 


5,300,580 
MODIFIED ETHYLENE/N-BUTYL ACRYLATE 

COPOLYMERS HAVING IMPROVED ADHESION 
Leslie Wild, Wyoming, and Kari Koch, deceased, late of Cincin- 
nati, both of Ohio by Audrey M. Koch, administratrix , assign- 

ors to Quantum Chemical Corporation, Cincinnati, Ohio 

Filed May 22, 1991, Ser. No. 703,972 
Int. Cl.5 CO8F 265/04 

US. Ci. 525—301 7 Claims 
1. A modified ethylene/n-butyl acrylate copolymer having a 
melt index greater than 0.5 and acid number from 4 to 15 
consisting of a random ethylene/n-butyl acrylate copolymer 
backbone grafted with a C;_3 alkyl monoester of maleic acid. 


5,300,581 
PROCESS FOR PRODUCING THERMOPLASTIC 
ELASTOMER 
Yasuhiko Otawa, Ichihara; Katsuo Okamoto, Funabashi; 
Mamoru Kioka, and Takashi Ueda, both of Iwakuni, all of 
Japan, assignors to Mitsui Petrochemical Industries, Ltd., 
Tokyo, Japan 
PCT No. PCT/JP91/00194, § 371 Date Oct. 18, 1991, § 102(e) 
Date Oct. 18, 1991, PCT Pub. No. WO91/12283, PCT Pub. 
Date Aug. 22, 1991 
PCT Filed Feb. 18, 1991, Ser. No. 773,650 
Claims priority, application Japan, Feb. 19, 1990, 2-38037 
Int. Cl.5 CO8F 265/02, 269/00 
US, Cl. 525—301 18 Claims 
1. A process for producing a graft-modified and crosslinked 
thermoplastic elastomer, which comprises melting and knead- 
ing a material mixture containing 
(A) polymer particies comprising a crystalline olefin poly- 
mer portion and a noncrystalline olefin polymer portion, 
said polymer particles having a sea-islands structure with 
said islands comprised of said noncrystalline olefin poly- 
mer portion, said islands having an average diameter of 
not more than 0.5 ym, 
(B) a graft-modifier, and 
(C) a radical initiator to form a graft-modified and cross- 
linked thermoplastic elastomer having a cyclohexane- 
insoluble content of at least 40% by weight. 
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5,300,582 
COUPLED ELASTOMERIC BLOCK COPOLYMERS 
Eric R. S. Debier, and Martine J. Dupont, both of Ottignies 
Louvain-la-Neuve, Belgium, assignors to Shell Oil Company, 
Houston, Tex. 
Filed Jun. 4, 1993, Ser. No. 72,211 
Claims priority, application European Pat. Off., Jun. 4, 1992, 
92201623.3 
Int. Cl.5 CO8F 297/04; CO8L 53/02 
US. Cl. 525—314 
1. A block copolymer of the formula 


7 Claims 


(AB)p (B)g X 


wherein A is a block of polymerized styrene, B is a block of 
polybutadiene, X is the residue of a tetrafunctional coupling 
agent, each of p and q have a number average value from about 
1.5 to about 2.5 inclusive and the sum of p and q is 4, the 
polymer having a styrene content from about 7% by weight to 
about 35% by weight based on total polymer, a total apparent 
molecular weight of from about 50,000 to about 1,500,000 and 
a vinyl content in the polybutadiene blocks of from about 35% 
to about 70%. 


5,300,583 

POLYMER COMPOUNDS CONTAINING STERICALLY 
HINDERED AMINO GROUPS, SUITABLE TO BE USED 

AS STABILIZERS AND POLYMER COMPOSITIONS 

COMPRISING THEM 

Marco Foa’; Francesco Casagrande, both of Novara; Umberto 

Giannini, Milan, and Giancarlo Caselli, Ferrara, all of Italy, 

assignors to Himont Incorporated, Wilmington, Del. 

Filed Jun. 17, 1992, Ser. No. 899,790 

Claims priority, application Italy, Jun. 17, 1991, MI9- 

1A001659 
Int. Cl.5 CO8F 8/32 

US. Cl. 525—333.2 8 Claims 

1. Polymer compounds containing sterically hindered amino 
groups, suitable to be used as stabilizers, having the general 
formula: 


P(ZA)n 


where: 

P is a polymer chain deriving from a polymer selected from: 
polymers or copolymers of olefins having a terminal dou- 
ble bond and from 2 to 10 carbon atoms, or polymers of 
conjugated di-olefins having 4 or 5 carbon atoms, or their 
copolymers with the olefins defined above; 

n is a number from 1 to 20; and 

the ZA groups, equal or different, directly bonded to the 
polymer chain, can be present in the terminal position, 
inserted in the polymer chain or in one of its branches, and 
are selected from the group consisting of: 


—CH2—CH— 
(CH2)p-—CH)— A 


—CH2?—CH— 


plier laa 
CH3 


Ri 
—(CH2);—CH—CH—Q-—; 
(CHa)g 
All 
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-continued 
Ri 


—(CH2);—C—CH2—Q-—-; 
CH2—A/! 
where: 
f is 1 or 2; 
g is Oor 1; 
tis O or 1; 
R; is selected from H or a C;-Cs alkyl or phenyl radical; 
Q is H or —(CH2);-— depending on whether the ZA group 
is terminal, inside the chain or lateral; and 
A/Tis a radical containing the structure of a polyalkyl piperi- 
dine, always bonded to the carbon of the polymer chain 
through an N atom; 


—CH2—-CH— ; 


(CH2),—CH All 


—CH2—CH— ; 


cH AMI 


CH3 
-—-C-Cii— 


Cc 


CH3 


Ri 
—(CH2);—CH—CH—Q—; 
CH 


All 


Ri 
—(CH2);—CH—C—Q-—; and 


All 


Ri 
i cmedi ‘dipadiiiall 
CH 


Alll 


where: A//7 is a bivalent radical, containing the structure 
of a polyalkyl piperidine and it forms a cyclic structure 
with the carbon atom of the polymer chain to which it is 
bonded, since it is bonded to this carbon through two N or 
O atoms, or it forms a double bond with the carbon atom 
of the polymer chain to which it is bonded. 
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5,300,584 
LOW VISCOSITY DIPRIMARY AMINE REACTIVE 
MODIFIERS FOR EPOXY RESINS 
Julius Farkas, Westlake, Ohio, assignor to The B.F. Goodrich 
Company, Akron, Ohio 
Continuation of Ser. No. 649,274, Jan. 30, 1991, abandoned, 
which is a continuation of Ser. No. 304,434, Jan. 31, 1989, 
abandoned. This application Sep. 17, 1992, Ser. No. 947,078 
Int. Cl.5 CO8F 36/00, 236/00 
US. Cl. 525—329.3 6 Claims 
1. A low viscosity, diprimary amine-terminated reactive 
liquid polymer having a low residual amine content, compris- 
ing; 
the reaction product of about 4 moles of a diprimary amine 
and about one mole of a carboxyl-terminated or an ester- 
terminated reactive liquid polymer, said polymer compris- 
ing one or more of polyethylene, polyisobutylene, polybu- 
tadiene, polyisoprene, poly(vinyl ethyl ether), poly(ethyl 
acrylate), copolymers of butadiene and acrylonitrile, co- 
polymers of butadiene and styrene, or copolymers of vinyl 
ethyl ether and a-methyl styrene, wherein said diprimary 
amine has the formula 


H)N—R—NH? 


wherein NH? is a primary terminal amine group and wherein R 
is a C4-C12 aliphatic chain having alkyl branches containing 1 
to 4 carbons wherein the positions of said alkyl branches within 
the C4-C12 aliphatic chain are such that they impart relatively 
different rates of reactivity resulting from steric hindrance of 
the terminal primary amine groups, and wherein the amine-ter- 
minated reactive liquid polymer has a viscosity of from about 
73,000 to about 555,000 centipoise at 27° C. and a residual 
amine content of from about 4.0 percent to about 17.0 percent 
by weight. 


5,300,585 
METHYLOL MODIFIED BISMALEIMIDES FOR 
RUBBER COMPOSITION 
Lawson G. Wideman, Tallmadge, and Richard M. D’Sidocky, 
Ravenna, both of Ohio, assignors to The Goodyear Tire & 
Rubber Company, Akron, Ohio 
Filed Mar. 25, 1993, Ser. No. 37,160 
Int. Cl.5 CO8C 19/20 
U.S. Cl. 525—332.7 14 Claims 
1. A composition comprising (a) a sulfur vulcanizable rub- 
ber; (b) a sulfur vulcanizing agent; and (c) 0.25 to 5.0 phr of a 
methylol modified bismaleimide which is prepared by reacting 
under condensation conditions: 
(1) an aldehyde selected from the group consisting of formal- 
dehyde, acetaldehyde or mixtures thereof; with 
(2) a bismaleimide of the formula: 


wherein R is a divalent radical selected from the group 
consisting of an acyclic aliphatic group, a cyclic aliphatic 
group, an aromatic group, and one to three alkylaromatic 
groups and wherein these groups may contain a hetero 
atom selected from O, N and S. 
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5,300,586 
HYDROXYL FUNCTIONAL DERIVATIVES OF 
EPOXIDIZED DIENE BLOCK COPOLYMERS AND 
PROCESS FOR MAKING THEM (ID 
Robert C. Bening; James R. Erickson, both of Katy; David J. St. 
Clair; Carma J. Gibler, both of Houston, and Joe J. Flores, 
Sugarland, all of Tex., assignors to Shell Oil Company, Hous- 
ton, Tex. 
Filed Apr. 3, 1992, Ser. No. 863,648 
Int. Cl.5 CO8F 8/00 
USS. Cl. 525—332.8 3 Claims 
1. A conjugated diene block polymer containing hydroxyl 
groups and having the formula 


(An—B)q—Yy—(A—B—A), 


where B is a block comprising hydrogenated conjugated 
diene monomer, said block having a molecular weight of 
from 3000 to 7000, and 

where A is a polymer block having a molecular weight of 
from 600 to 1200 and containing alcohol units of the for- 
mula 


X R2 
aes CH2— or 


R,; X’ 
R2—CH— x’ 


wherein R and R2 are hydrogen or alkyl radicals and X and 
X’ are either —OH or —Cl and at least one of them is 
—OH, and 

wherein Y is a coupling agent or coupling monomers or 
initiator, and 

wherein less than 1 Meq/g polymer of hydroxyl groups is 
present in the polymer, r>0, q20, r+q is from 1 to 100 
and n and p are 0 or 1. 


5,300,587 
OIL REPELLENT POLYMERIC COMPOSITION AND 
USE THEREOF, FOR PREPARING FORMED ARTICLES 
HAVING SURFACES ENDOWED WITH A HIGH 
STABILITY FORMED ARTICLES HAVING SURFACES 
ENDOWED WITH A HIGH STABILITY TO SOLVENTS 
AND A HIGH RESISTANCE TO SOILING 
Francesco Mascia, Como; Lucio Pinetti, and Corrado Brichta, 
both of Milan, all of Italy, assignors to Centro Sviluppo Set- 
tori Impiego S.r.1., Milan, Italy 
Filed Oct. 18, 1991, Ser. No. 781,995 
Claims priority, application Italy, Oct. 24, 1990, 21865 A/90 
Int. Cl.5 CO8F 8/18 
USS. Cl. 525—359.3 8 Claims 

1. Oil-repellent polymeric compositions prepared by a pro- 

cess comprising the following steps: 

(a) adding a perfluoropolyether having a molecular weight 
greater than 500 and a radical initiator to a thermoplastic 
molten polymer selected from the group consisting of 
polystyrene, impact-resistant polystyrene, polyolefins, 
ethylene-vinylacetate copolymers, styrene-acrylonitrile 
copolymers, ethylene-propylene copolymers, acryloni- 
trile-butadiene-styrene terpolymers, and ethylene-propy- 
lene-diene terpolymers, 

(b) mixing said perfluoropolyether, radical initiator, and 
thermoplastic molten polymer for a time which is suffi- 
cient to form macroradicals from said thermoplastic mol- 
ten polymer, and 

(c) subsequently cooling the mixture of step (b) to room 
temperature. 
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5,300,588 
THERMOSETTING RESIN COMPOSITIONS 
Toshio Shiobara, Annaka; Kazutoshi Tomiyoshi, Takasaki; 
Hisashi Shimizu, and Manabu Marumi, both of Annaka, all of 
Japan, assignors to Shin-Etsu Chemical Co., Ltd., Tokyo, 
Japan 
Filed Apr. 3, 1992, Ser. No. 863,271 
Claims priority, application Japan, Apr. 4, 1991, 3-99554 
Int. Cl.5 CO8L 63/04, 63/10 
U.S. Cl. 525—422 
1. A thermosetting resin composition comprising 
(A) an imide compound having a maleimide group of the 
formula (1): 


8 Claims 


@) 


(B) a resin having at least two epoxy groups in a molecule, 
and 

(C) a resin having a phenolic hydroxyl group in a molecule, 
wherein at least one of components (B) and (C) has a double 
bond conjugated with a naphthalene ring, components (B) and 
(C) are present in a total amount of about 20 to about 400 parts 
by weight per 100 parts by weight of component (A), the 
naphthalene ring is present in an amount of at least about 10% 
by weight, based on the total weight of components (B) and 
(C), and the functional group ratio B’/A’ is from 0.1 to 2, 
wherein component (A) contains A’ mol of the unsaturated 
bond in the maleimide group and components (B) and (C) 
together contain B’ mol of a vinyl group as a double bond 
conjugated with a naphthalene ring. 


5,300,589 
SUBSTITUTED TRIPHENYL COMPOUNDS & 
PROCESSES FOR PREPARING THE SAME 

Michael T. Sheehan; James R. Sounik, both of Corpus Christi, 
and William W. Wilkison, III, Richardson, all of Tex., assign- 

ors to Hoechst Celanese Corporation, Somerville, N.J. 

Filed May 28, 1993, Ser. No. 69,965 
Int. Cl.5 CO8G 18/30 

US. Cl. 525—437 10 Claims 


1. Substituted triphenyl compounds having the structural 
formula (1): 


O¢Ri\—0};R2—OH 


3 


wherein n is 0-1000; R;=Ro2, and R; and R2are from the group 
consisting of —CH2,—CH2—; —CH2—C(CH3)H—; and 
—C(CH3)H—CH2—. 


5,300,590 
MACROCYCLIC POLYESTER COMPOSITIONS 
CONVERTIBLE TO LINEAR POLYESTERS OF 
IMPROVED INTEGRITY 
Todd D. Cook, Hilliard, Ohio; Thomas L. Evans, Clifton Park, 
N.Y.; Kevin P. McAlea, Clifton Park, N.Y., and Eric J. 
Pearce, Clifton Park, N.Y., assignors to General Electric 
Company, Schenectady, N.Y. 
Filed Nov. 30, 1992, Ser. No. 983,200 
Int. Cl.5 CO8F 20/00 
US. Cl. 525—444 20 Claims 
1. A composition comprising (A) at least one macrocyclic 
poly(1,4-butylene terephthalate) oligomer in combination with 
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(B) at least one macrocyclic or linear second poly(alkylene 
dicarboxylate), reagent B being present in an amount effective 
to reduce the heat of melting of a linear polyester composition 
formed by polymerization of said macrocyclic oligomers to a 
value no higher than 60 J/g. 


5,300,591 
BLENDS CONTAINING CYANATE-SILOXANES 
Zeng K. Liao, Lake Jackson, Tex., and Chun S. Wang, Tainan, 
Taiwan, assignors to The Dow Chemical Company, Midland, 
Mich. 

Division of Ser. No. 837,464, Feb. 14, 1992, Pat. No. 5,260,398, 
which is a continuation-in-part of Ser. No. 505,310, Apr. 5, 1990, 
abandoned. This application Jul. 16, 1993, Ser. No. 93,497 
Int. Cl.5 CO8F 283/00, 283/12; CO8G 77/00; CO8L 83/00 
U.S. Cl. 525—474 5 Claims 

1. A blend comprising (1) from about | to about 99 percent 
by weight based upon the combined weight of components (1) 
and (2) of at least one compound containing an average of 
more than one cyanate group and at least one organosiloxane 
moiety per molecule; and (2) from about 99 to about | percent 
by weight based upon the combined weight of components (1) 
and (2) of at least one compound containing an average of 
more than one cyanate group per molecule which is substan- 
tially free of organosiloxane moieties. 


5,300,592 
THERMOSETTING RESIN COMPOSITION AND A 
COMPOSITE MATERIAL COMPRISING CURED 
PRODUCT AND SAID RESIN COMPOSITION AND ITS 
MATRIX 

Shuichi Kanagawa, Osaka; Kunimasa Kamio, Suita; Shigeo 

Hozumi, Minoo; Hiroshi Nakamura, and Masao Yamagiwa, 

both of Ibaraki, ail of Japan, assignors to Sumitomo Chemical 

Company, Limited, Osaka, Japan 

Continuation of Ser. No. 711,016, Jun. 6, 1991, abandoned, 
which is a division of Ser. No. 360,589, Jun. 2, 1989, Pat. No. 
5,041,507, which is a continuation of Ser. No. 933,893, Nov. 24, 
1986, abandoned. This application Nov. 4, 1992, Ser. No. 971,263 

Claims priority, application Japan, Nov. 26, 1985, 60-265613; 
May 29, 1986, 61-125382; Jun. 20, 1986, 61-145565; Jun. 27, 
1986, 61-152579 

Int. Cl1.5 CO8L 63/04, 79/08; CO8G 59/40 

USS, Cl. 525—488 14 Claims 

1. A_ thermosetting resin composition comprising a 
polymaleimide compound having two or more maleimide 
groups in its molecule, a phenol novolac resin of which some 
of the phenolic hydroxyl groups have been allyl-etherified and 
the residual phenolic hydroxyl groups have been converted to 
an epoxide moiety and the ratio of the allyl-etherified hydroxyl 
groups to the epoxidized hydroxyl groups is in the range of 0.5 
to 9.0 and, as an optional ingredient, a curing agent. 


5,300,593 
LIGNIN MODIFIED BINDING AGENTS 
Arno Gardziella, Witten-Riidinghausen; Achim Hansen, Iser- 
lohn-Letmathe; Stephan Schréter, Essen, and Josef Suren, 
Wiinnenberg Haaren, all of Fed. Rep. of Germany, assignors 
to Rutgerswerke Aktiengesellschaft AG, Fed. Rep. of Ger- 
many 
Division of Ser. No. 966,298, Oct. 26, 1992, Pat. No. 5,260,405. 
This application Aug. 17, 1993, Ser. No. 108,111 
Claims priority, application Fed. Rep. of Germany, Nov. 7, 
1991, 4136563 
Int. Cl.5 CO8G 8/34 
U.S. Cl. 525—489 8 Claims 
1. A process for the preparation of a binding agent mixture 
comprising reacting a iow molecular weight lignin from the 
Organosolv process with phenol in a weight ratio of 1:20 to 3:1 
at 100° to 180° C., adjusting the pH to an acidic value and 
condensing the mixture with 0.2 to 0.9 moles of formaldehyde 
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per mole of phenol at 60° to 120° C. to form the binding agent, 
intensively mixing the resulting lignin-phenol novalac with a 
phenol novolac in a weight ratio of 10:90 to 90:10 at 100° to 
200° C., cooling and optionally drying the homogeneous mix- 
ture and granulating or finely grinding the mixture to form a 
powdered binding agent. 


5,300,594 
BIS(AMINOPHENOXY)-ALPHA-SUBSTITUTED 
STILBENES, CURABLE MIXTURES WITH EPOXY 
RESINS AND CURED PRODUCTS 
V. Rao Durvasula; Robert E. Hefner, Jr., and Jimmy D. Earls, 

all of Lake Jackson, Tex., assignors to The Dow Chemical 
Company, Midland, Mich. 
Filed May 6, 1993, Ser. No. 58,100 
Int. Cl.5 CO8G 59/00, 65/08, 65/14 
U.S, Cl, 525—502 12 Claims 
1. A curable composition comprising (A) a curing amount or 
more bis(aminophenoxy)-alpha-substituted stilbenes repre- 
sented by the following Formula I 


(Rs 


OO. 


hi 


wherein each R is independently hydrogen or a hydrocarbyl or 
hydrocarbyloxy group having from one to about 10 carbon 
atoms, a halogen atom, a nitro group, a nitrile group or a 
—CO—R? group; each R! is independently hydrogen or a 
hydrocarbyl group having from one to about 10 carbon atoms; 
Xisa 


R3 R3 
| | 
(CHR), (CHR), 
—C=CH— or —~HC=C— 


group, each R? is independently hydrogen or a hydrocarbyl 
group having from one to about 10 carbon atoms; R3 is a 
hydrocarbyl group having from one to about 10 carbon atoms 
and may be chlorine or a nitrile group when n has a value of 
zero; and n has a value of zero or one; and (B) one or more 
epoxy resins. 


5,300,595 
EPOXY RESIN POWDER COATING COMPOSITION 
CONTAINING PHYSICAL BLEND OF 
2-PHENYLIMIDAZOLINE AND ISOCYANURIC ACID 
Christian J. C. De Cock; Marianne N. M. Godts, both of Ottig- 
nies Louvain-la-Neuve, Belgium; Willem Karzijn, The Hague, 
and Wouter W. Jongepier, Rotterdam/Pernis, both of Nether- 
lands, assignors to Shell Oil Company, Houston, Tex. 
Filed Jun. 3, 1992, Ser. No. 892,864 
Claims priority, application United Kingdom, Jun. 5, 1991, 
9112051 
Int. Cl.5 CO8G 59/50 
US, Cl. 525—523 
1. A powder coating composition comprising: 
(a) an epoxy resin having at least one 1,2-epoxy group per 
molecule and (b) from about 2 to about 10 weight percent, 
based on the weight of component (a), of a physical blend 
of isocyanuric acid and 2-phenylimidazoline wherein the 
blend comprises about 5 to about 55 weight percent 2- 
phenylimidazoline, based on the weight of the blend. 


4 Claims 
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5,300,596 
REDUCTION OF a-OLEFIN-CARBON MONOXIDE 
COPOLYMERS TO POLYALCOHOLS WITH 
BOROHYDRIDE SALT 
Gregory G. Hlatky, 1114 Indian Autumn, Houston, Tex. 77062 
Filed Jul. 8, 1991, Ser. No. 726,615 
Int. Cl.5 CO8G 67/02 


US. Cl. 525—539 9 Claims 


1. A process for the reduction of alpha-olefin/carbon mon- 
oxide copolymers to polyalcohols consisting essentially of: 
1) suspending an alpha-olefin/carbon monoxide copolymer 
in water, 
2) adding a borohydride salt to the suspension, and 
3) recovering the polyalcohol product. 


5,300,597 

OLEFIN POLYMERIZATION CATALYST AND PROCESS 
Nemesio D. Miro, League City, Tex., assignor to Phillips Petro- 

leum Company, Bartlesville, Okla. 
Division of Ser. No. 366,720, Jun. 15, 1989, Pat. No. 5,238,891. 

This application Feb. 12, 1993, Ser. No. 17,163 
Int. Cl.5 CO8F 4/656 

U.S. Ci. 526—114 16 Claims 

1. A method for polymerizing an olefin comprising contact- 
ing said olefin under suitable reaction conditions with a cata- 
lyst and a cocatalyst, wherein said catalyst is a particulate 
olefin polymerization catalyst produced by forming a solution 
from components comprising a magnesium-containing compo- 
nent and a transition metal-containing component and then 
contacting the solution with the product resulting from the 
combination of an organoaluminum halide compound with a 
silicon compound, to obtain a particulate catalyst component, 
wherein said magnesium-containing component is selected 
from the groups consisting of: 

(1) oxygen-containing organomagnesium compounds, 

(2) compounds having the formula 


RMgX 


wherein X is a halogen atom, and R is an alkyl, aryl, or 
cycloalkyl radical containing 1-20 carbon atoms, and 

(3) inorganic Mg halides, Mg oxide, Mg hydroxide, Mg 
hydroxyhalide, and Mg salts of inorganic oxygen-contain- 
ing acids, 

wherein said transition metal-containing component is se- 
lected from the group consisting of Ti, V, or Zr com- 
pounds having at least one OR” group wherein R” is a 
hydrocarbyl radical selected from straight or branched 
chain alky] radicals, cycloalkyl radicals, arylalkyl radicals, 
aryl radicals, and alkylary! radicals having 1 to 20 carbon 
atoms, 

wherein said organoaluminum halide is selected from com- 
pounds having the general formula AIR,;,X3—, wherein 
each R is individually selected from saturated and unsatu- 
rated hydrocarbyl radicals containing 1 to 20 carbon 
atoms per radical, X is a halogen and n is any number in 
the range of 1 to 2, 

and wherein said silicon compound is selected from hy- 
drocarbyloxy silane compounds having at least one Si- 
—O—R group wherein R is a hydrocarbyl radical con- 
taining 1-20 carbon atoms and polysiloxane polymers 
having repeating units of the formula 


it 
as lial 
R 
wherein each R is individually selected from alkyl radicals 
having 1-12 carbon atoms and alkoxy radicals having 


1-12 carbon atoms; and 
wherein said cocatalyst is selected from the group consisting 





428 


of the hydrides and organometallic compounds of metals 
of Group IA, II, and IIIA of the Periodic Table. 


5,300,598 
METHOD OF POLYMERIZING EXO-METHYLENE 
CYCLIC ORGANIC COMPOUNDS USING 
HOMOGENEOUS RING-OPENING CATALYSTS 

Tobin J. Marks, Evanston; Xinmin Yang, Chicago, and Li Jia, 

Evanston, all of Ill., assignors to Northwestern University, 

Evanston, Ill. 

Filed Oct. 16, 1992, Ser. No. 962,390 
Int. Cl.5 CO3G 61/06; COBF 4/64 

USS. Cl. 526—134 10 Claims 

1. A method for the ring-opening copolymerization of an 
exomethylene substituted cyclic organic compound with one 
or more a-olefin comprising the steps of adding a solvent and 
an exo-methylene cyclic organic compound at a temperature 
of about —78° C. to a flask containing a catalyst, said catalyst 
including an electrophilic methallocene cation, adding an 
a-olefin, stirring, quenching and recovering the polymer prod- 
uct. 


5,300,599 
MODIFIER FOR ANIONIC POLYMERIZATION OF 
DIENE MONOMERS 
Wen-Liang Hsu, Copley, and Adel F. Halasa, Bath, both of 
Ohio, assignors to The Goodyear Tire & Rubber Company, 
Akron, Ohio 
Continuation-in-part of Ser. No. 864,264, Apr. 6, 1992, Pat. No. 
5,231,153. This application Apr. 8, 1993, Ser. No. 43,712 
Int. Cl.5 CO8F 4/48 
US. Cl, 502—154 10 Claims 
1. A catalyst system which is particularly useful in the ani- 
onic polymerization of conjugated diene monomers into 
polydiene polymers having high vinyl contents which consists 
essentially of (a) an initiator which is selected from the group 
consisting of organolithium compounds, organosodium com- 
pounds, organopotassium compounds, and oranomagnesium 
compounds, and (b) a modifier having the structural formula: 


(CH2)n 


\6 


CH—CH2—O°8M® 


wherein n represents the integer 3 and wherein M represents a 
metal selected from the group consisting of lithium, potassium, 
rubidium, and cesium. 


5,300,600 
AQUEOUS DISPERSIONS OF PEROXIDES 
Lawrence A. Bock, Walnut Creek; Ronald L. Pastorino, San 
Anselmo, both of Calif., and Douglas Nordhaus, Houstin, 
Tex., assignors to Witco Corporation, New York, N.Y. 
Continuation of Ser. No. 420,568, Oct. 12, 1989, abandoned. 
This application May 7, 1992, Ser. No. 881,304 
Int. CL.5 CO8F 4/34, 2/00; CO9K 3/00 
US. Cl. 526—202 22 Claims 
1. An aqueous dispersion consisting of about 10 to about 65 
percent by weight of an organic peroxide which is solid at 
about 20° C.; an effective dispersing amount of a dispersing 
agent consisting essentially of an alkyl aryl polyether alcohol; 
an oxylated phenolic resin; from 0 to about 5 percent by weight 
of a partial ester of a carboxylated acid copolyer; from 0 to 
about 1 percent by weight of a thickening agent; from 0 to 
about 1.5 percent by weight of anionic emulsifier and the 
remainder water. 
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5,300,601 
SUSPENSION POLYMERS BASED ON METHYL 
METHACRYLATE 
Siegmund Besecke, Seeheim-Jugenheim; Wilfried Schoen, Ingel- 
heim, and Karl-Ludwig Endlich, Mainz, all of Fed. Rep. of 
Germany, assignors to BASF Aktiengesellschaft, Ludwigsha- 
fen, Fed. Rep. of Germany 
Filed Dec. 2, 1991, Ser. No. 801,293 
Claims priority, application Fed. Rep. of Germany, Dec. 4, 
1990, 4038625 
Int. Cl.5 CO8F 4/38, 20/14, 4/36 
U.S. Cl. 526—228 2 Claims 
1. A process for the preparation of a suspension polymer of 
a) from 80 to 100% by weight of methyl methacrylate and 
b) from 0 to 20% by weight of further monomers capable of 
undergoing free radical polymerization, 
by polymerization by means of an initiator system consisting of 
two or more initiators I having different decomposition tem- 
peratures T of from 60° to 140° C., at which in each case half 
the initiator has decomposed after 1 hour, wherein 
the initiator Iin having the lowest decomposition tempera- 
ture possesses a decomposition temperature Tin of from 
60° to 100° C., 
the initiator Ingx having the highest decomposition tempera- 
ture possesses a decomposition temperature Tmax of from 
100° to 140° C., the difference between Tmax and T min is 
greater than 10° C. and Ix is a perketal of the formula (1) 


R! (1) 


O—O—R?> 
i ee 
Cc 


R?2 O—O—R3 
where R! and R2 are identical or different alkyl radicals of 
1 to 5 carbon atoms and R! and R? may be bonded to form 
a 5-membered or 6-membered ring and R3 is tert-butyl or 
tert-amyl, and 

further initiators I, which, if desired, may be concomitantly 
used have a decomposition temperature T, of from Tmin 
to Tmax and 

the polymerization temperature is from 100° to 140° C. and 
is kept virtually constant over the major part of the poly- 
merization time. 


5,300,602 
PROCESS FOR PRODUCING WATER-SOLUBLE 
POLYMER AND WATER-SOLUBLE POLYMER 
Yoshihiro Arita, Osaka; Kiyoshi Kawamura, Hyogo, and Kenta 
Kanaida, Osaka, all of Japan, assignors to Nippon Shokubai 
Co., Ltd., Osaka, Japan 
Filed Mar. 26, 1993, Ser. No. 38,199 
Claims priority, application Japan, Mar. 30, 1992, 4-074720; 
Apr. 22, 1992, 4-103273; May 18, 1992, 4-125117 
Int. C15 CO8F 226/06 
US. Cl. 526—260 3 Claims 
1. A process for producing a water-soluble polymer contain- 
ing a 2-oxazoline group, comprising polymerizing a monomer 
component containing an addition-polymerizable oxazoline; 
the process being characterized by that said monomer com- 
ponent further contains an acrylic ester and said monomer 
component is polymerized in an aqueous medium, said 
monomer component comprising a monomer mixture 
comprising 5 to 95.25% by weight of a an addition-polym- 
erizable oxazoline (a); 0.25 to 95.0% by weight of an 
acrylic ester (b); 0 to 94.75% by weight of a monomer (c) 
which is not an addition-polymerizable oxazoline or an 
acrylic ester; and said monomer mixture containing a 
hydrophilic monomer in an amount of 50% by weight or 
more. 
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5,300,603 
DIALKYLIDENECYCLOBUTANE/ACRYLATE/BIS- 
MALEIMIDE COMPOSITION 
Larry S. Corley, Houston, Tex., assignor to Shell Oil Company, 

Houston, Tex. 

Division of Ser. No. 890,059, May 28, 1992, Pat. No. 5,250,643, 
which is a continuation-in-part of Ser. No. 733,947, Jul. 22, 1991, 
Pat. No. 5,147,953. This application May 19, 1993, Ser. No. 

64,561 
Int. Cl.5 CO8F 22/40 
USS. Cl. 526—262 
1. A composition comprising 
(a) a difunctional bisimide of an unsaturated dicarboxylic 
acid; 
(b) a polyacrylate monomer; and 
(c) a 1,2-dialkylidenecyclobutane represented by the struc- 
tural formula 


16 Claims 


in which each R is selected independently from the group 
consisting of hydrogen, C.19 alkyl, halo, aryl, alkoxy, 
aryloxy, alkylthio, arylthio and dialkylamino. 


5,300,604 
PROCESS FOR MAKING A MACROPOROUS STYRENE 
POLYMER 
Jan-Anders H. Nisman, Rakuunatie 58 a C 48, SF-20720 Turku; 
Osmo Hormi, Kaitovaéyla 32 A 14, SF-90570 Oulu; Esko 
Pajunen, YO-kyla 18 A 4, SF-20540 Turku, and Mats J. 
Sundell, Kuppisgatan 89 b 8, SF-20510 Turku, all of Finland 
Continuation-in-part of Ser. No. 823,326, Jan. 21, 1992, Pat. No. 
5,200,554. This application Dec. 11, 1992, Ser. No. 989,155 
Int. Cl.5 CO8F 30/02 
US. Cl. 526—278 16 Claims 
1. Ina process for making a surface functionalized macropo- 
rous styrene polymer wherein styrene monomer units are 
polymerized in the presence of a divinyl cross linking agent 
and a surfactant in a water in-monomer microemulsion, the 
improvement comprising admixing with the microemulsion as 
a functionalizing agent a bisphosphonic acid derivative having 
the formula: 


O OR; 
i7 
P—OR?2 


CH2=CH— tail Se 


® 


P—OR3 


IN 
O OR, 


wherein each one of the groups Ri, R2, R3 and Rg is indepen- 
dently selected from the group consisting of hydrogen, 
lower alkyl, —CH2CH2OH or R, and R2 are together 
—CH2CH?2—, or R3 and Ry are together —CH2CH2—; 

X is selected from the group consisting of hydrogen, methyl, 
ethyl and COOH; 

Y is selected from the group consisting of an optionally 
unsaturated alkylene group (CH2),—where n has the 
value 0 to 12, --OCH2CH20, —OCH2C*H(OH)CH2—, 
wherein the carbon atom marked with * is chiral and is in 
a form selected from the group consisting of the R-form, 
S form, and a racemate; and 

Ph is a phenyl group which carries the vinyl group in metaor 
para position to the methylene group; and, 

reacting the mixture to form a macroporous styrene polymer 
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functionally modified with the bisphosphonic acid deriva- 
tive. 


5,300,605 
CROSS-LINKABLE POLY(UNSATURATED 
CARBOSILANE) HOMOPOLYMERS AND 
COPOLYMERS AND METHOD OF MAKING SAME 
William P. Weber, Los Angeles, and Xiugao Liao, Almonte, both 
of Calif., assignors to University of Southern California, Los 
Angeles, Calif. 

Continuation-in-part of Ser. No. 838,068, Feb. 18, 1992, 
abandoned, which is a continuation-in-part of Ser. No. 758,638, 
Sep. 12, 1991, Pat. No. 5,171,810, which is a continuation-in-part 

of Ser. No. 636,639, Dec. 31, 1990, Pat. No. 5,169,916. This 
application Mar. 19, 1993, Ser. No. 34,545 

The portion of the term of this patent subsequent to Dec. 8, 2009, 
has been disclaimed. 
Int. Cl.5 CO8F 230/08 

US. Cl. 526—279 17 Claims 

1. A poly(unsaturated carbosilane) comprising repeating 
units of the general formula 


Si(R)(H)CH2C(R 1) =C(R2)CH2 Fn 


where R is hydrogen, an alkyl radical containing from one to 
four carbon atoms or phenyl, R; and R2 are hydrogen, an alkyl 
radical containing from one to four carbon atoms, phenyl or a 
halogen, and n is from about 10 to about 10,000, and wherein 
both cis and trans double bonds are present in the main chain 
of the polymer. 


5,300,606 
LIQUID ABSORPTION AGENT 
Toshiyuki Aizawa; Hitoshi Nakamura, both of Oita, and Yo- 
shikazu Hosoda, Kawasaki, all of Japan, assignors to Showa 
Denko K.K., Tokyo, Japan 
Continuation of Ser. No. 701,911, May 17, 1991, abandoned. 
This application Mar. 11, 1993, Ser. No. 31,022 
Claims priority, application Japan, Sep. 3, 1990, 2-230550 
The portion of the term of this patent subsequent to Jan. 18, 
2011, has been disclaimed. 
Int. Cl.5 CO8F 236/02, 236/02, 226/02 
USS. Cl. 526—307.6 8 Claims 
1. A liquid absorption agent for water or organic solvents 
comprising a crosslinked N-vinylcarboxylic acid amide resin 
comprising repeating units of the formula shown below, cross- 
linked with a crosslinking agent: 


(et and/or Jo 
1 2 
R! NCOR? | x MOOC (CH2),COOM | | 


wherein R!, R2, and R3 independently represent a hydrogen 
atom or methyl; 

X represents a group —COOY, where Y represents a hydro- 
gen atom, an alkali metal, a C)-C¢ alkyl, or a lower alkyl 
substituted with a hydroxyl, a dialkylamino or a quater- 
nary ammonium group; a group —CONHZ, where Z 
represents a hydrogen atom or a lower alkyl substituted 
with a dialkylamino group, a quaternary ammonium 
group, a sulfonic acid or an alkali metal salt thereof; a 
cyano, a 2-ketopyrrolidinyl, a lower alkoxy, a lower acyl, 
a lower acyloxy or a lower alkyl substituted with sulfonic 
acid or an alkali metal salt thereof, with a proviso that 
when R3 is a methyl, X is not a cyano, a 2-ketopyrrolidi- 
nyl, a lower alkoxy, a lower acyl, a lower acyloxy and a 
lower alky] substituted with sulfonic acid or a salt thereof; 

M represents a hydrogen atom or an alkali metal; 

p represents 0 or 1; and the molar ratio of m:n is 50-100:50-0, 

said crosslinking agent comprising, as an essential constitu- 
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ent, at least one compound selected from the group con- 
sisting of N,N’-a,w-lower alkylenebis (N-vinylcarboxylic 
acid amides), N,N’-(diacetyl)-N,N’-(divinyl)-a,w- 
diaminopolyethers and xylylene bis (N-vinylcarboxylic 
acid amides), the amount of the crosslinking agent being 
2x 10-4 mol % to 0.2 mol %, based on the (co)polymer- 
ized component. 


5,300,607 
METHOD FOR PREPARING SILICONE RESINS 
Junji Nakanishi; Toshio Saruyama, and Atsushi Togashi, all of 
Chiba, Japan, assignors to Dow Corning Toray Silicone Co., 
Ltd., Tokyo, Japan 
Filed Sep. 11, 1992, Ser. No. 944,141 
Claims priority, application Japan, Sep. 30, 1991, 3-278226 


Int. Cl.5 CO8G 77/06 
US. Cl. 528—14 3 Claims 
1. A method for preparing an organosiloxane resin, said 
method consisting essentially of the sequential steps of 
(1) cohydrolyzing (a) an organotrihalosilane of the general 
formula 


R'Six; 
and a diorganodihalosilane of the general formula 
R2SiX2 


in an aqueous medium, 

(2) subjecting the resulting hydrolysis product to a conden- 
sation reaction, 

(3) subsequently adjusting the solids concentration in the 
reaction mixture within the range from 0.1 to 90 weight 
percent, based on the weight of said mixture, and 

(4) subjecting the resultant mixture to an alkali metal-cat- 
alyzed re-equilibration reaction, 


where R! and R2? are individually selected from the group 
consisting of substituted and unsubstituted monovalent hydro- 
carbon radicals and X represents a halogen atom. 


5,300,608 
PROCESS FOR PREPARING ALKOXY-TERMINATED 
ORGANOSILOXANE FLUIDS USING 
ORGANO-LITHIUM REAGENTS 

Hsien-Kun Chu, Wethersfield; Robert P. Cross, Rocky Hill; 
Patrick J. Courtney, Newington, and David I. Crossan, He- 
bron, all of Conn., assignors to Loctite Corporation, Hartford, 
Conn. 

Continuation-in-part of Ser. No. 861,143, Mar. 31, 1992, 
abandoned. This application Feb. 19, 1993, Ser. No. 14,143 
Int. Cl.5 CO8G 77/08 
US. Cl. 528—14 20 Claims 

1. A process for preparing an alkoxy silyl-terminated mate- 
rial from a material having at least one end terminating in a 
silanol group comprising, reacting said material having at least 
one end terminating with a silanol group with a silane contain- 
ing at least two alkoxy groups, said reacting occurring in the 
presence of a catalytically effective amount of an organo- 
lithium reagent in the absence of added polar or aprotic solvent. 


5,300,609 
FLUOROSILICONE BLOCK COPOLYMERS 

Hideki Kobayashi, Chiba, Japan, assignor to Dow Corning 

Toray Silicon Co., Ltd., Tokyo, Japan 

Filed Mar. 10, 1993, Ser. No. 28,846 
Claims priority, application Japan, Mar. 31, 1992, 4-108961 
Int. Cl.5 CO8G 77/06 

US. Cl. 528—14 

1. A fluorosilicone block copolymer comprised of 

(a) a siloxane unit described by formula 


3 Claims 


(Me2SiO),{MeQSiO), , 
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where Me represents a methyl group, Q represents an 

alkenyl group, x is an integer with a value of at least 40, 

and z is an integer with a value of zero or greater and 
(b) one or two siloxane units described by formula 


AF(CF2)¢C2H4SiMeO} {MeQSiO), , 


where a is an integer with a value of at least 1, y is an 
integer with a value of at least 40, and v is an integer with 
a value of zero or greater. 


5,300,610 
MANUFACTURED METHOD OF ALKOXY 
RADICAL-CONTAINING SILICONE RESIN 
Junji Nakanishi, and Toshio Saruyama, both of Chiba, Japan, 
assignors to Dow Corning Toray Silicone Co., Ltd, Tokyo, 
Japan 
Filed Feb. 5, 1993, Ser. No. 13,901 
Claims priority, application Japan, Feb. 25, 1992, 4-073537 
Int. Cl.5 CO8G 77/06 
US. Cl. 528—14 12 Claims 
1. A method for manufacturing an alkoxy radical-containing 
silicone resin wherein the method comprises, combining, under 
anhydrous conditions, 

(A) an alkoxysilane represented by the formula R4,Si- 
(OR5)4.¢ or its partial hydrolysis product, wherein R‘ is 
selected from the group consisting of a monovalent hy- 
drocarbon radical and a monovalent halogenated hydro- 
carbon radical, R5 is selected from an alkyl radical con- 
taining 1 to 4 carbon atoms, and a has the value of 0 to 3; 
and 

(B) an organopolysiloxane or a mixture of organopolysilox- 
anes selected from the group consisting of 
(1) an organopolysiloxane (a) made of siloxane units repre- 

sented by the formula R'SiO3/2 wherein R! is selected 
from the group consisting of a monovalent hydrocarbon 
radical and a monovalent halogenated hydrocarbon 
radical; 

(2) a mixture of said organopolysiloxane (a) and an or- 
ganopolysiloxane (b) made of siloxane units represented 
by R2R3SiO wherein R? and R?} are independently 
selected from the group consisting of monovalent hy- 
drocarbon radicals and monovalent halogenated hydro- 
carbon radicals; 

(3) an organopolysiloxane (c) made of the siloxane units 
represented by the formula R!SiO3,2 and the siloxane 
units represented by R2R3SiO wherein R!,R2 and R3 
are as defined above; 

(4) a mixture of said organopolysiloxane (a) and said or- 
ganopolysiloxane (c); 

(5) a mixture of said organopolysiloxane (b) and said or- 
ganopolysiloxane (c); and 

(6) a mixture of said organopolysiloxane (a), said organo- 
polysiloxane (b) and said organopolysiloxane (c); 

wherein said organopolysiloxane or mixture of organopoly- 
siloxanes is essentially free of silanol, alkoxy or other 
hydrolytic radicals; followed by heating the mixture of 

(A) and (B) in the presence of a basic catalyst under anhy- 

drous conditions to perform a reequilibration reaction for 

said components (A) and (B). 
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5,300,611 
ROOM TEMPERATURE CURABLE 
ORGANOPOLYSILOXANE COMPOSITIONS 

Kazutoshi Fujioka, Annaka; Tokuo Satou, Usui, and Masatoshi 

Arai, Annaka, all of Japan, assignors to Shin-Etsu Chemical 

Co., Ltd., Tokyo, Japan 

Filed Oct. 21, 1992, Ser. No. 963,471 
Claims priority, application Japan, Oct. 21, 1991, 3-302290 
Int. Cl.5 CO8G 77/06 

US, Cl. 528—15 20 Claims 

1. A room temperature curable organopolysiloxane compo- 
sition comprising: 

(A) a diorganopolysiloxane of formula (1): 


R! 

| 
HO—(SiO),H 

R! 


wherein each R! independently is an unsubstituted or a 
substituted monovalent hydrocarbon group, and n is an 
integer of at least 10, 
(B) a quaternary functional silane of formula (2): 
Si(OR*)4 (2) 
wherein each R? independently is an unsubstituted or a 
substituted monovalent hydrocarbon group, or a partially 
hydrolyzed product of said silane; 
(C) a curing catalyst; 
(D) a filler; 
(E) a tertiary functional silane of formula (3): 
R3Si(OR*)3 (3) 
wherein R3 is an unsubstituted or a substituted monova- 
lent hydrocarbon group with from 1 to 8 carbon atoms, 
and each R4, independently, is an unsubstituted or a substi- 
tuted monovalent hydrocarbon group or a partially hy- 
drolyzed product of said silane, and 
(F) (i) a silane with a functional amine group of formula (4): 
(R50)3Si—R®°—NH—R? (4) 
wherein each R5, independently, is an unsubstituted or a 
substituted monovalent hydrocarbon group; R® is an un- 
substituted or a substituted divalent organic group; and 
R’ is a hydrogen atom, an unsubstituted or a substituted 
monovalent hydrocarbon group, or an aminoalkyl group, 
or 
(ii) an addition product of a silane of formula (4) with an 
acrylic acid or methacrylic acid ester. 


5,300,612 
MODULUS CONTROLLABLE 
ROOM-TEMPERATURE-CURABLE SILICONE 
ELASTOMER COMPOSITION 
Toshio Saruyama, Chiba, Japan, assignor to Dow Corning Toray 
Silicone Co., Ltd., Tokyo, Japan 
Filed Jun. 17, 1993, Ser. No. 78,535 
Claims priority, application Japan, Jun. 22, 1992, 4-187661 
Int. Cl.5 CO8G 77/06 
U.S. Cl. 528—17 12 Claims 
1. A modulus controllable room-temperature-curable sili- 
cone elastomer composition consisting essentially of 
(a) 100 parts by weight silanol-terminated polydiorganosi- 
loxane that has a viscosity at 25° C of 0.0005 to 0.3 m2/s, 
(b) 0.5 to 20 parts by weight siloxane with the formula 
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OR? 
R!;SiO—Si—OSiR'; 
OR? 


in which R! represents monovalent hydrocarbon groups 
and R? represents monovalent hydrocarbon groups hav- 
ing 1 to 8 carbon atoms, 

(c) 0.5 to 20 parts by weight organosilane with the formula 


R!4_ ,Si(OR*), 


in which R! and R? are defined as above and n is 3 or 4 or 
partial hydrolyzate thereof, and 
(d) 0.01 to 20 parts by weight curing catalyst. 


5,300,613 
FLUORINE-CONTAINING ORGANOSILICON 
COMPOUNDS 
Hirofumi Kishita; Shinichi Sato, and Takashi Matsuda, all of 

Annaka, Japan, assignors to Shin-Etsu Chemical Co., Ltd., 

Tokyo, Japan 

Filed Jun. 1, 1993, Ser. No. 69,847 

Claims priority, application Japan, Jun. 2, 1992, 4-167025; 

Jun. 17, 1992, 4-183167 
Int. Cl.5 CO8G 77/24, 77/26; COTF 7/16 

U.S. Cl. 528—26 3 Claims 

1. A fluorine-containing organosilicon compound which has 
the following general formula (1): 


CH)=CHCH)NHCO—[Rf—CONH(CH). 
)3—Q—(CH2)3NHCO},—R- 
f—CONHCH2CH—CH? (1) 

wherein a is an integer of 1 or above, Rf is a divalent fluorine- 


containing organic group having the following general for- 
mula (2): 


“CCF:CFOCK2){GFOCF 2) CF2)CF20CPn( CROCFCE 2}; (2) 
x CF; CF3 x 


wherein X is a fluorine atom or CF3 group, | is an integer from 
0 to 8, k and m are each an integer from 1 to 20, and j and n are 
each an integer of 0 or 1; and Q is a siloxane group having one 
of the following general formulas (3), (4) and (5): 


R! R! 

| | 
—si—O—sSi— 

La R2 


R! R! 


| | 
eT 


re) re) 
| | 
R?—Si—O—Si— 


R! R! 


R! R! 

| | 
—Si—O—Si— 

| | 

1g 
R2—si—O—Si—R? 


R! R! 


wherein R! and R?2 are each an unsubstituted or substituted 
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monovalent hydrocarbon group without an aliphatically unsat- 
urated group. 


5,300,614 
SILICON CARBIDE PRECURSORS 
Michael J. Michalcezyk, Wilmington, Del., assignor to E. I. Du 
Pont de Nemours and Company, Wilmington, Del. 

Division of Ser. No. 751,526, Aug. 29, 1991, Pat. No. 5,202,405, 
which is a continuation-in-part of Ser. No. 573,419, Aug. 27, 
1990, abandoned. This application Dec. 22, 1992, Ser. No. 
994,867 
Int. Cl.5 CO8G 77/24 
US, Cl. 528—42 13 Claims 

1. A process for making polycarbosilane comprising reacting 
chloromethyltrichlorosilane with magnesium in a non cyclic 
aliphatic ether at temperatures from 20° C. to reflux of said non 
cyclic aliphatic ether and reacting the polychlorocarbosilane 
with a reduction agent at — 10° C. to 25° C. 


5,300,615 
POLYURETHANES CONTAINING ACRYLOYL GROUPS, 
A PROCESS FOR THEIR PREPARATION AND THEIR 
USE AS BINDERS FOR COATING COMPOSITIONS 
Jiirgen Meixner, Krefeld, and Wolfgang Fischer, Meerbusch, 
both of Fed. Rep. of Germany, assignors to Bayer Aktien- 
geselischaft, Leverkusen, Fed. Rep. of Germany 
Filed Sep. 20, 1993, Ser. No. 123,630 
Claims priority, application Fed. Rep. of Germany, Sep. 24, 
1992, 4232013 
Int. Cl.5 CO8G 18/68, 18/73; CO8F 2/46; CO8I 3/28 
USS. Cl. 528—49 4 Claims 
1. A polyurethane which contains acryloyl groups, has a 
viscosity at 23°°C. of 800 to 100,000 mPa.s, and is prepared by 
reacting at an NCO/OH equivalent ratio of 0.7:1 to 1:1, 
I) an organic isocyanate component comprising 

a) 20 to 50 mole % of one or more organic diisocyanates, 
other than hexamethylene diisocyanate, which have 
aliphatically and/or cycloaliphatically bound isocya- 
nate groups and a molecular weight of less than 300 and 

b) 50 to 80 mole % of hexamethylene diisocyanate with 

II) a hydroxyl component comprising 

c) 43 to 93 hydroxyl equivalent % of an alcohol compo- 
nent which has an average hydroxyl functionality of 0.8 
to 1.5 and contains one or more alcohols having acry- 
loyl groups and a molecular weight of 116 to 1000, 
provided that at least 50 mole % of component c) is 
made up of ether group-containing esterification prod- 
ucts of acrylic acid with ether group-containing alco- 
hols which are at least trihydric, wherein the esterifica- 
tion products have an average molecular weight of 300 
to 1000 and an average hydroxyl functionality of 0.8 to 
1.5, 

d) 7 to 50 hydroxyl equivalent % of one or more monohy- 
dric or dihydric branched alcohols having a molecular 
weight of 130 to 300 and 

e) 0 to 50 hydroxyl equivalent % of one or more monohy- 
dric or polyhydric alcohols having a molecular weight 
of less than 130. 


5,300,616 
PROCESS FOR ISOLATING POLYISOCYANATE 
ISOMERS FROM POLYISOCYANATE MIXTURES 

Wolfgang Friederichs, Cologne, Fed. Rep. of Germany, assignor 

to Bayer Aktiengesellschaft, Leverkusen, Fed. Rep. of Ger- 

many 

Filed Dec. 30, 1992, Ser. No. 998,306 

Claims priority, application Fed. Rep. of Germany, Jan. 8, 

1992, 4200236 
Int. Cl.5 CO8G 18/70 

US. Cl. 528—67 15 Claims 

1. A process for isolating mixtures of polyisocyanate isomers 
or carbamic acid halides of polyisocyanate isomers in more 
pure or concentrated form from a mixture of at least two 
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different polyisocyanate isomers or carbamic acid halides of 
polyisocyanate isomers in an aprotic organic solvent compris- 
ing 
a) mixing a two-phase system composed of 
1) a non-polar solvent and 
2) a polar solution of an anhydrous halide in which the 
isomer mixture to be isolated in more pure or concen- 
trated form is present in at least one of 1) and 2) until the 
system is homogeneous, 
b) allowing the distinct phases to form, and 
c) separating the phases formed in b). 


5,300,617 
POTASSIUM PARA-DIPHENYL PHOSPHINO BENZENE 
SULFONATE LIGAND 
Elena N. Suciu, Bridgewood; Joel R. Livingston, Jr., Basking 
Ridge, and Edmund J. Mozeleski, Califon, ali of N.J., assign- 
ors to Exxon Chemical Patents Inc., Linden, N.J. 
Filed Jan. 21, 1993, Ser. No. 6,910 
Int. Cl.5 CO7F 9/14; CO7C 45/50 
USS. Cl. 558—78 15 Claims 
1. A method for producing potassium para-dipheny! phos- 
phino sulfonate ligands which comprises reacting potassium 
diphenyl phosphide with lithium salt of para-chloro benzene- 
sulfonic acid. 


5,300,618 
RESORCINOL-BASED EPOXY RESINS 

Raj B. Durairaj, Monroeville, Pa., assignor to Indspec Chemical 

Corporation, Pittsburgh, Pa. 

Filed Jan. 15, 1993, Ser. No. 3,987 
Int. Cl.5 CO7D 303/12, 303/34 

US, Cl. 528—101 3 Claims 

1. A curable epoxy resin having the general structural for- 


mula (V) 


R3 (Vv) 


° 
OCH,CAi—cH 


re) 
H»C——RCH,CO. 


Ri 


R7 


wherein R; and R3 may be the same or different and selected 
from the group consisting of (a) hydrogen, (b) the general 
structural formula (VI) 


(vD 


and (c) an allyl group, and wherein R¢ and R7 may be the same 
or different and selected from the group consisting of hydro- 
gen and an alkyl group having 1 to about 4 carbon atoms. 
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5,300,619 
POLYIMIDE RESIN FILM AND METHOD OF MAKING 
SAID FILM 

Koji Okada; Yoshihide Ohnari; Toshinori Mizuguchi, and Juni- 
chi Hazama, all of Otsu, Japan, assignors to Kanegafuchi 
Kagaku Kogyo Kabushiki Kaisha, Osaka, Japan 

PCT No. PCT/JP91/00673, § 371 Date Mar. 18, 1992, § 102(e) 
Date Mar. 18, 1992, PCT Pub. No. WO91/17880, PCT Pub. 
Date Nov. 28, 1991 

PCT Filed May 20, 1991, Ser. No. 820,864 
Claims priority, application Japan, May 21, 1990, 2-132068 
Int. Cl.5 CO8G 73/00; B32B 27/00 


USS. Cl. 528—170 2 Claims 


1. A polyimide resin film containing more than 90 mol % of 
a recurring unit expressed by the general formula: 


re) fe) 
ll ll 
Cc Cc 
ie ae 
N oR} N fe) 
ee ONE 
Cc Cc 
I I 
oO oO a 


where, Rj represents 


KOBOnO 
or GL 


R2 represents a hydrogen atom or a monovalent substituent; 
and m,n represent integral numbers, m/n assuming a value of 
from 0.1 to 100, and the film is characterized in that the ratio 
(a/b) of the linear expansion coefficient (a) of the film in the 
machine direction to the linear expansion coefficient (b) in the 
transverse direction is more than 0.2 but less than 1.0, and the 
linear expansion coefficient in the machine direction is 
0.4 103! 5—2.0« 10-3 °C. -1. 
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5,300,620 
HEAT-RESISTANT ADHESIVE AND METHOD OF 
ADHESION BY USING ADHESIVE 
Hideaki Okikawa; Shoji Tamai, both of Kanagawa; Katsuaki 
Iiyama, Kanagawa; Saburo Kawashima, Kanagawa; Akihiro 
Yamaguchi, Kanagawa, and Tadashi Asanuma, Kanagawa, all 
of Japan, assignors to Mitsui Toatsu Chemicals, Incorporated, 
Tokyo, Japan 
Division of Ser. No. 871,517, Apr. 21, 1992, Pat. No. 5,252,700. 
This application Jun. 22, 1993, Ser. No. 79,753 
Claims priority, application Japan, Apr. 30, 1991, 3-98647; 
Mar. 3, 1992, 4-45248 
Int. Cl.5 CO8G 73/10, 69/26; CO8L 79/08 
USS. Cl. 528—172 6 Claims 
1. A heat-resistant adhesive comprising polyamic acid and- 
/or polyimide which are blocked at the polymer chain end 
with an aromatic monoamine represented by the formula (3): 
Q—NH2 GB) 
wherein Q is a monovalent radical selected from the group 
consisting of a monoaromatic radical, condensed polyaromatic 
radical and noncondensed aromatic radical connected to each 
other with a direct bond or a bridge member, and essentially 
consist of recurring structural units represented by the formula 


(2): 
(2) 


wherein Y is: 


OH 
it | 


JOO, 


o 
re) fe) 
Il UI 
Cc c 
/ x \ 
\ Vi TOL / 
Cc Cc 
Il UI 
oO oO 


wherein X is a direct bond or a divalent radical of —CO— or 
—O—. 


5,300,621 
SEMICRYSTALLINE AROMATIC POLYESTER, 
PROCESS FOR ITS PRODUCTION AND RESIN 
COMPOSITION CONTAINING IT 
Hiroo Inata; Shunichi Matsumura; Nobuaki Kido, all of 
Iwakuni, and Toshio Hatayama, Sagamihara, all of Japan, 
assignors to Teijin Limited, Osaka, Japan 
Filed Feb. 3, 1993, Ser. No. 12,631 
Claims priority, application Japan, Feb. 13, 1992, 4-026643; 
Jul. 20, 1992, 4-192089 
Int. Cl.5 CO8G 63/00, 63/02 
U.S. Cl. 528—195 
1. An aromatic polyester: 
(1) consisting essentially of a polymer unit A of the formula 


(1), 


27 Claims 
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a polymer unit B of the formula (2), 


and a polymer unit C of the formula (3), 


CH3 
ee 
CH; 


the above polymer units being bonded together forming 
ester linkages in a polymer chain, 

(2) the amount of the polymer unit C is 10 to 35 mol % based 
on the total amount of the polymer units B and C, 

(3) the polyester being semicrystalline, 

(4) the polyester having an inherent viscosity, measured in a 
phenol/1,1,2,2-tetrachloroethane mixed solvent (weight 
ratio= 60/40) at 35° C., of at least 0.3. 


5,300,622 
POLYCARBONATE FROM HETEROCYCLIC 
BIS(@4-HYDROXYPHENYL)CYCLOALKANE 
John C. Schmidhauser, Schenectady, N.Y., assignor to General 
Electric Company, Schenectady, N.Y. 
Filed Dec. 11, 1992, Ser. No. 989,316 
Int. Cl.5 CO8G 64/06, 64/08, 64/12 
U.S. Cl. 528—196 13 Claims 
1. A polycarbonate comprising structural units of the for- 
mula 


si @) © ot. 


wherein X is S, SO or SOQ. 


5,300,623 
METHOD FOR MAKING POLYCARBONATE 
SUBSTANTIALLY FREE OF DIARYL CARBONATE 
Eugene P. Boden, Scotia, and Peter D. Phelps, Schenectady, 
both of N.Y., assignors to General Electric Company, Sche- 
nectady, N.Y. 
Filed May 24, 1993, Ser. No. 66,380 
Int. Cl.5 CO8G 64/24 
US. Cl. 528—199 6 Claims 
1. A method for making polycarbonate having a predeter- 
mined molecular weight which is substantially free of diaryl- 
carbonate, which comprises, 

(1) adding phosgene to a bisphenol under interfacial reaction 
conditions at a pH in the range of about 10 to 12 in the 
presence of an amount of a phase transfer catalyst which 
is effective for catalyzing reaction between phosgene and 
the bisphenol until about 1 to 70 mole % of phosgene has 
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been added, based on the total moles of available arylhy- 
droxy of the bisphenol, 

(2) lowering the pH of the mixture of (1), to a value in the 
range of about 8.0 to 9.0, and while maintaining such pH 
range, continuing to add phosgene to the mixture until up 
to about a 2 mole % excess of phosgene has been intro- 
duced which is at least adequate to generate sufficient 
chloroformate end groups capable of reacting with avail- 
able bisphenol hydroxy groups and the calculated moles 
of hydroxy in phenolic chain-stopper hydroxy groups 
sufficient to provide polycarbonate having the predeter- 
mined molecular weight, 

(3) introducing into the resulting mixture, the calculated 
moles of phenolic chain-stopper sufficient to achieve the 
desired predetermined polycarbonate molecular weight 
range, 

(4) raising the pH of the resulting mixture to a value in the 
range of 10 to 12, and 

(5) eliminating any excess chloroformate groups in the re- 
sulting mixture. 


5,300,624 
METHOD FOR MAKING FLAME RETARDANT 
POLYCARBONATE 
Eugene P. Boden, Scotia, and Peter D. Phelps, Schenectady, 
both of N.Y., assignors to General Electric Company, Sche- 
nectady, N.Y. 
Filed May 24, 1993, Ser. No. 66,381 
Int. Cl.5 CO8G 64/24 
U.S. Cl. 528—199 4 Claims 
1. A method for making flame retardant polycarbonates 
which comprises, 
(1) adding phosgene to a tetrahalobisphenol mixture com- 
prising up to about 50 mole % of a bisphenol of the for- 
mula, 


x2 


x! x3 
where X-X3 are halogen atoms, and Y is a member se- 
lected from the group consisting of —O—, —S—, 


Oo R 
lt | 
—-C— 
| 
= ae. R., 


o -S— oO 
Il UI ll 
—Ss—-, O 


and R is a C(1.4) alkyl group, under interfacial reaction 
conditions at a pH in the range of about 9 to about 11 and 
in the presence of an effective amount of a condensation 
catalyst mixture comprising a tertiary organic amine and a 
phase transfer catalyst until up to about 90 mole % of the 
phosgene required to react with the available phenolic 
hydroxy groups in the mixture has been introduced, 

(2) altering the pH of the mixture to a range of about 10.5 to 
12 to effect the substantial elimination of chloroformate 
groups in the resulting reaction mixture of (1), and 

(3) further introducing into the mixture of (2), at least a 
stoichiometric amount, and up to about a 3 mole % excess 
of phosgene based on the total moles of phenolic hydroxy 
groups in the bisphenol mixture of (1). 
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5,300,625 
HETEROAROMATIC POLYETHER 
Brigitte Helmreich, Garching; Klaus Burger, Kranzberg; Ger- 
hard Maier; Reinhold Hecht, both of Bayreuth, and Oskar 
Nuyken, Miinchen, all of Fed. Rep. of Germany, assignors to 
Hoechst Aktiengesellschaft, Frankfurt am Main, Fed. Rep. of 
Germany 
Filed Jan. 10, 1992, Ser. No. 819,061 
Claims priority, application Fed. Rep. of Germany, Jan. 14, 
1991, 4100802 
Int. Cl.5 CO8G 65/00 
US. Cl, 528—211 8 Claims 
1. A polyether containing recurring units of the formula I 


F3C 


in which 
A is a divalent arylene or heteroarylene radical, 
X is O, S or NR, 
Z is a divalent aryl or heteroaryl radical or the ethinylene, 
azo or (CF2), group, wherein n is an integer from | to 4, 


@® 


5,300,626 
PROCESS FOR OBTAINING MODIFIED 
POLYETHYLENE TEREPHTHALATE PILLING-FREE 
FIBRES ORIGINATING FROM THE POLYMER THUS 
MODIFIED 
Denis Jehl, Gauchy; Bernard Millaud, Beaurains, and Jean 
Staron, Saint Chamond, all of France, assignors to Rhone- 
Poulenc Fibres, Lyons, France 
Filed Apr. 3, 1991, Ser. No. 678,844 
Claims priority, application France, Apr. 5, 1990, 90 04621 
Int. Cl.5 CO8G 63/695 
U.S, Cl. 528—274 6 Claims 
1. A pilling-free fiber capable of being employed in a mixture 
with at least one cotton fiber for weaving applications, based 
on polyethylene terephthalate modified with —SiO— groups 
bonded chemically to the macromolecular chains in an amount 
of 300 to 700 ppm of silicon and having: 
an elongation at break greater than zero and less than 25%; 
a tenacity greater than or equal to 40 cN/tex; 
a boiling water shrinkage of between 1.5 and 6%; and 
a flex abrasion index after dyeing greater than zero and less 
than or equal to 6,500 at 130° C. and under pressure; 
said modified polyethylene terephthalate being obtained by 
the process comprising the continuous reaction of direct 
esterification between terephthalic acid and ethylene gly- 
col and modified by the introduction of methoxyethyl or 
propy] silicate in an amount of 300-700 ppm of silicon at 
a time when the prepolymer has a molecular mass of 
between 9,000 and 16,000, a polydispersity index of be- 
tween 1.5 and 2, and when the temperature of the reaction 
is between 260° and 290° C. and at a pressure of between 
1.5 and 2.5 bars, the silicate/prepolymer reaction time 
being at least 5 min, 
wherein after polycondensation, the polyester is drawn in 
the presence of steam. 


CHEMICAL 


5,300,627 
ADHESIVE POLYIMIDE FILM 

Kouichi Kunimune, Ichiharashi; Yoshihiro Soeda, Yokohamashi; 

Setsuo Itami, and Kazutsune Kikuta, both of Ichiharashi, all 

of Japan, assignors to Chisso Corporation, Osaka, Japan 

Filed Sep. 15, 1992, Ser. No. 944,968 

Claims priority, application Japan, Oct. 17, 1991, 3-298333; 

May 11, 1992, 4-144890 
Int. Cl.5 CO8G 69/26, 73/10 

U.S, Cl. 528—353 3 Claims 

1. A silicon-modified, adhesive polyimide film composed 
mainly of the repetition units expressed by the formula (I): 


® 
co cor 
>N—R3-¢SILO+R>-NZ {PI} TOOL 
co co~ 


wherein 
L! independently represents —O— or —CO—; 
R3 independently represents either one of the groups ex- 
pressed by the formulas (II) to (V): 


wherein s represents an integer of 1 to 4; 
(SILO) is expressed by the formula (VI) 


—Si{R5(3—m)}{O(m— 1)/2}—O—Si{R5(3—m- 


}HO(m—1)/2}— (vl) 


wherein R5 independently represents an alkyl group of 1 
to 6 carbon atoms, phenyl group or an alkylsubstituted 
phenyl group of 7 to 12 carbon atoms, and m falls in a 
range of 1<m33; 

(PI) is expressed by the formulas (VII) 


(VID 


co co 
oa 1 i 2 a 
SOHO (Oro, 
Ri 


co co 
< Ore +O SN—R?-+Si—O-FR2—NZ_ I 
co co HM 


1 
1 


wherein L? independently represents —O—, or —CH3—, 
R! independently represents an alkyl group of 1 to 6 car- 
bon atoms, phenyl group or an alkylsubstituted phenyl 
group of 7 to 12 carbon atoms, R? independently repre- 
sents either one of groups expressed by the formulas (II) to 
(V), 1 falls in a range of 11100, n falls in a range of 
1=n33, and p and q each fall in the ranges expressed by 
the formulas (VIII) and (IX): 
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SELECTED CHELATE RESINS AND THEIR USE TO 
REMOVE MULTIVALENT METAL IMPURITIES FROM 
RESIST COMPONENTS 
Kenji Honda, Barrington, R.1., assignor to OCG Microelec- 

tronic Materials, Inc., West Paterson, N.J. 

Filed Jun. 29, 1992, Ser. No. 906,183 
Int. Cl.5 CO8SF 12/36, 6/08 
U.S. Cl. 528—482 11 Claims 
1. A method for removing multivalent metal impurities from 
a resist component, comprising the steps of: 

(1) dissolving a resist component containing multivalent 
metal impurities in a solvent; 

(2) contacting said resist component solution with a chemi- 
cally modified chelate resin for a sufficient amount of time 
to attach at least a portion of said metal impurities onto 
said chelate resin, wherein said chemically modified resin 
is the reaction product of a cross-linked polymer bead 
chelate resin containing amine reaction sites with an aro- 
matic aldehyde selected from the group consisting of 
4-Formy]-benzo-15-Crown-5; 4-Formyl-benzo-18-Crown- 
6; 3,4-dihydroxybenzaldehyde; 3-ethoxy salicylaldehyde; 
salicylaldehyde; 2-pyridine carboxaldehyde; 3-pyridine 
carboxaldehyde; 4-pyridine carboxaldehyde; and pyrrole- 
2-carboxaldehyde; and 

(3) separating said chemically modified chelate resin bearing 
said multivalent metal impurities from said resist compo- 
nent solution. 


5,300,629 
BACTERICIDAL AND/OR BACTERIOSTATIC PEPTIDES 
ISOLATED FROM HEMOLYMPH OF HONEYBEES 
Peter Casteels, Erpe-Mere, Belgium; Paul Tempst, Boston, 
Mass.; Frans Jacobs, Scheldewindeke, and Mark Vaeck, Ele- 
wijt, both of Belgium, assignors to Plant Genetic Systems, 
N.V., Belgium 
Continuation of Ser. No. 214,659, Jul. 1, 1988, abandoned. This 
application Nov. 14, 1991, Ser. No. 794,369 
Claims priority, application United Kingdom, Jul. 1, 1987, 
87401530 
Int. Cl.5 CO7K 7/08 
U.S. Cl. 530—326 5 Claims 
1. An apidaecin of 12 to 18 amino acid residues having the 
following formula: 
H2N-Gly-Asn-Asn-Arg-Pro-X-Tyr-lle-Pro-Gln-Pro-Arg- 
Pro-Pro-His-Pro-Arg-Z-OH 
wherein 
X is a valyl or isoleucyl residue and 
Z is a leucyl or isoleucyl residue, said apidaecin being trun- 
cated by up to 6 amino acid residues at its N-terminus. 


5,300,630 
ONCOFETAL FIBRONECTIN EPITOPE 
Hidemitsu Matsuura; Sen-itiroh Hakomori, both of Seattle, 

Wash., and Koiti Titani, Aichi, Japan, assignors to Fred 

Hutchinson Cancer Research Institute; The Biomembrane 

Institute and The Board of Regents of the University of Wash- 

ington, Seattle, Wash. 

Continuation of Ser. No. 825,308, Jan. 22, 1992, Pat. No. 
5,177,015, which is a continuation of Ser. No. 231,576, Aug. 12, 
1988, abandoned. This application Oct. 2, 1992, Ser. No. 955,488 

Int. CL.5 A61K 37/02; COTK 7/06 
US. Cl. 530—329 
1. A peptide consisting essentially of: 


1 Claim 
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Val-Thr-His-Pro-Gly-Tyr, 


having NeuAca2-+3-GalB1—3-GalNAc, GalB1—3GalNAc, 
or GalNAc linked at the threonine residue, the peptide capable 
of binding to antibody FDC-6. 


5,300,631 
ANTIBODIES SPECIFIC FOR EITHER RAS 
PHOTO-ONCOGENE ENCODED P21 PROTEINS OR 
RAS ONCOGENE ENCODED PROTEINS P21 BUT NOT 
FOR BOTH AND METHOD OF PRODUCING SAME 
Robert A. Weinberg, Brookline; Clifford J. Tabin, Cambridge, 
both of Mass., and Scott M. Bradley, McLean, Va., assignors 
to Massachusetts Institute of Technology, Cambridge, Mass. 
Continuation of Ser. No. 327,362, Mar. 22, 1989, abandoned, 
which is a continuation of Ser. No. 763,631, Aug. 8, 1985, 
abandoned, which is a division of Ser. No. 432,337, Oct. 1, 1982, 
Pat. No. 4,535,058. This application Jan. 27, 1992, Ser. No. 
826,254 
The portion of the term of this patent subsequent to Nov. 22, 
2005, has been disclaimed. 
Int. Cl.5 CO7K 15/28; C12N 5/12, 15/02; C12P 21/08 
US. Cl. 530—387.7F 9 Claims 
5. An antibody which is specific for a p21 protein encoded 
by a human ras oncogene but which is not specific for a p21 
protein encoded by the corresponding human ras p21 proto- 
oncogene, wherein said p21 protein encoded by the human ras 
oncogene and said protein encoded by the human ras proto- 
oncogene differ from each other by a single amino acid differ- 
ence. 
7. The antibody of claim 5, wherein the human ras oncogene 
differs from the human ras proto-oncogene at codon 12. 


5,300,632 
METHOD FOR PURIFYING AN OUTER MEMBRANE 
PROTEIN OF HAEMOPHILUS INFLUENZAE 
Timothy F. Murphy, East Amherst, and Michael A. Apicella, 
Pendleton, both of N.Y., assignors to Research Foundation of 
State University of New York, Albany, N.Y. 
Continuation-in-part of Ser. No. 330,229, Mar. 29, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 92,948, 
Oct. 8, 1987, Pat. No. 5,173,294, and a continuation-in-part of 
Ser. No. 932,872, Nov. 18, 1986, abandoned. This application 
Dec. 12, 1991, Ser. No. 807,049 
Int. C15 COTK 3/24; A233 3/20 
USS. Cl. 530—420 15 Claims 

1. A method for purifying an immunogenic outer membrane 

protein of Haemophilus influenzas consisting essentially of: 

a) suspending H. influenzas micro-organisms by incubating 
the organisms in a detergent buffer solution to form an 
insoluble fraction comprising the outer membrane protein 
and peptidoglycan component and a soluble fraction com- 
prising the remainder of the cellular components; 

b) separating the insoluble fraction of step a) from the solu- 
ble fraction; 

c) suspending the insoluble fraction of step b) in detergent 
buffer containing RNase and allowing for RNA digestion; 

d) separating the insoluble fraction of step c) from the solu- 
ble fraction comprising the RNase and digested RNA; 

e) solubilizing the insoluble fraction of step d) by heat-treat- 
ing in a detergent-free buffer; and 

f) separating the soluble fraction containing the purified 
outer membrane protein from the insoluble fraction of step 
e) containing the peptidoglycan component. 
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5,300,633 
WATER-SOLUBLE, FIBER-REACTIVE AZO 
COMPOUNDS HAVING SUBSTITUTED ISOPROPYL-OR 
ISOPROPYLENE-SULFONYL GROUP AS WELL AS 
TRIAZINYL GROUP 
Jérg Dannheim, Frankfurt am Main, and Werner H. Russ, 
Florsheim am Main, both of Fed. Rep. of Germany, assignors 


to Hoechst Aktiengesellshaft, Frankfurt am Main, Fed. Rep. 
of Germany 
Filed May 8, 1992, Ser. No. 880,958 

Claims priority, application Fed. Rep. of Germany, May 11, 
1991, 4115470; Jan. 27, 1992, 4202162 

Int. C1.5 CO9B 62/028, 62/085, 62/825; DO6P 1/38, 3/66 
U.S. Cl. 534—638 15 Claims 

1. An azo compound of the formula 


D°—N=N—K? 


in which 
D? is a group of the formula 


X—CH—R 
Y—CH2—CH-—SO?2 


X~—-CH-R 
CH2=C—SO? 


in which 

Y is a substituent which is eliminated by alkali to form the 
vinyl group, 

X is chlorine or bromine and 


R is hydrogen, alkyl having 1 to 4 carbon atoms, phenyl or 
halogen; and 


K? is a group of the formula 


ee or 


in which 
R? is hydrogen or alkyl having 1 to 4 carbon atoms, 
Z is a group of the formula 


A 


20 


N N R 
ae 
N \ 


R21 


in which 

A is halogen or cyanoamido, 

R20 is hydrogen or alkyl having 1 to 4 carbon atoms, or 
is alkyl having 1 to 4 carbon atoms, which is substi- 
tuted by sulfo, carboxy, sulfato, phosphato, hydroxy, 
methoxy, ethoxy, phenyl, monosuifopheny! or disul- 
fophenyl, or is alkyl having 1 to 6 carbon atoms, 
which is substituted by a group of the formula —SO- 
2—CH=CH)? or —SO2.—CH2—CH2—Y!, in which 
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Y! has one of the meanings given above for Y or is the 
hydroxy group, or is alkyl having 2 to 8 carbon 
atoms, which is interrupted by 1 or 2 hetero groups 
chosen from the group consisting of the formulae 
—O—, —NH— and —N(R°)—, where R® has the 
abovementioned meaning, and which is unsubstituted 
or substituted by a group of the formula —SO- 
2—CH=CH)? or —SO2—CH2—CH2— Y! where Y! 
has the abovementioned meaning, and 

R21 is hydrogen or alkyl having 1 to 4 carbon atoms, or 
is alkyl having 1 to 4 carbon atoms, which is substi- 
tuted by sulfo, carboxy, sulfator phosphato, hydroxy, 
methoxy, ethoxy, phenyl, monosulfophenyl or disul- 
fophenyl, or is cycloalkylene having 5 or 6 carbon 
atoms, which is unsubstituted or substituted by 1, 2 or 
3 methyl groups, or is phenyl, which is unsubstituted 
or substituted by substituents selected from the group 
consisting of methyl, ethyl, methoxy, ethoxy, chlo- 
rine, sulfo and carboxy, or by 1 or 2 of these substitu- 
ents and by 1 or 2 groups of the formula —SO- 
2—CH=CH)? or —SO2—CH2—CH?2—Y! or by both, 
where Y! has the abovementioned meaning, or by 1 
or 2 groups —SO2—CH—CH2, or —SO2—CH- 
2—CH2—Y'or by both, or is alkyl having 1 to 6 
carbon atoms, which is substituted by a group of the 
formula —SO2—CH—CH? or —SO2—CH2—CH- 
2—Y!, where Y! has the abovementioned meaning, or 
is alkyl having 2 to 8 carbon atoms, which is inter- 
rupted by | or 2 hetero groups chosen from the group 
consisting of the formulae —O—, —NH— and —N(- 
R°)—, where R? has the abovementioned meaning, 
and which is unsubstituted or substituted by a group 
of the formula —SO2—CH=—CH)2 or —SO2—CH- 
2—CH2—Y!, where Y! has the abovementioned 
meaning, or 

R20 and R2!, together with the nitrogen atom, form an 
N-piperidino, N-piperazino or N-morpholino 5- or 
6-membered heterocyclic radical, 

E is a group of the formula 


in which 

R! is hydrogen, alkyl having 1 to 4 carbon atoms, cyano, 
carboxy, carbalkoxy having 2 to 5 carbon atoms, car- 
bamoyl or phenyl, 

Q is a benzene or naphthalene ring, 

R? is hydrogen, alkyl having 1 to 4 carbon atoms, alkoxy 
having I to 4 carbon atoms, fluorine, bromine, chlorine, 
sulfo, carboxy, carbalkoxy having 2 to 5 carbon atoms, 
trifluoromethyl, carbamoyl or N-(C;-C,-alkyl)-car- 
bamoyl, if Q is a‘benzene ring, or 

R? is hydrogen or sulfo, if Q is a naphthalene ring, 

R3 is hydrogen, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, chlorine or sulfo, if Q is a 





OFFICIAL GAZETTE 


benzene ring, or is hydrogen or sulfo, if Q is a naphtha- 
lene ring, 

R‘ is hydrogen, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, bromine, chlorine, trifluo- 
romethyl, sulfo, carboxy or cyano, 

R5 is hydrogen, alkyl having 1 to 4 carbon atoms, alkoxy 
having 1 to 4 carbon atoms, chlorine, amino, alkylamino 
having 1 to 4 carbon atoms, alkanoylamino having 2 to 
5 carbon atoms, benzoylamino, ureido, N’- 
phenylureido, N’-(C;-C4-alkyl) -ureido. phenylsulfony] 
or alkylsulfonyl having 1 to 4 carbon atoms, 

R° is hydrogen or sulfo, 

M is hydrogen or an alkali metal, 

m is the number 1 or 2, 

v is the number zero or | and 

—K—N(R°)— is the bivalent radical of a water-soluble 
coupling component, 

G is 1-amino-8-hydroxy-3,6- or -4,6-disulfonaphth-2,7-ylene 
or 1,3-phenylene, which is substituted by one hydroxy or 
by one amino and is not substituted by additional substitu- 
ents or is additionally substituted by substituents selected 
from the group consisting of sulfo, alkyl having 1 to 4 
carbon atoms, hydroxy and amino, or is 1,8-dihydroxy- 
3,6-or-4,6-dioulfo-naphth-2,7-ylene, and 

D is a group of the formula 


SO3M 


in which 
M has one of the abovementioned meanings. 


5,300,634 
PROCESS FOR PRODUCING 
MALTOOLIGOSACCHARIDE DERIVATIVE 

Atsunori Sano, Kawagoe, and Naoki Teno, Amagasaki, both of 

Japan, assignors to Wako Pure Chemical Industries, Ltd., 

Osaka, Japan 

Filed May 4, 1992, Ser. No. 878,266 
Claims priority, application Japan, May 7, 1991, 3-131880 
Int. Cl.5 CO7H 15/00 

US. Cl. 536—17.1 2 Claims 

1. A process for producing a maltooligosaccharide deriva- 
tive of the formula: 


CH20H 
oO 


CH20Z 
oO 


OY 
Oo 


Ox Ox Ox 


m 


wherein R° is a hydrolyzable group, which after hydrolysis 
absorbs visible or ultraviolet light, or is fluorescent, or when 
coupled to a coupler by the action of an oxidase or by an 
oxidizing agent forms a dye, or is an acyl group; X, Y and Z are 
independently the same or different acyl groups or hydrogen, 
provided that X, Y and Z cannot all be hydrogen at the same 
time; and m is an integer of 1 to 5; 

which comprises reacting an oligosaccharide compound of the 
formula: 
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CH20H 
Oo 


CH20H 
Oo 


OH OH OH 


m 


wherein R! is a hydrolyzable group as defined above or hydro- 
gen; and m is an integer of 1 to 5, 
with a compound of the formula: 


OH 


ne—BC 


OH 


wherein R? is an alkyl, hydroxyl, alkenyl or aralkyl group, or 
an aryl group optionally substituted by one or more substitu- 
ents selected from the group consisting of lower alkyl, lower 
alkoxy, nitro, amino and halogen; to convert at least the hy- 
droxyl groups at the 4-position and the 6-position of the non- 
reducing end glucose residue of said oligosaccharide com- 
pound into a cyclic boric acid ester; acylating the cyclic boric 
acid ester; and then treating the acylated product with water. 


5,300,635 

QUATERNARY AMINE SURFACTANTS AND METHODS 
OF USING SAME IN ISOLATION OF NUCLEIC ACIDS 
Donald E. Macfarlane, Iowa City, Iowa, assignor to University 

of Iowa Research Foundation, Iowa City, Iowa 

Filed Feb. 1, 1993, Ser. No. 13,419 
Int. Cl.5 CO7H 21/00 

US. Cl. 535—25.4 15 Claims 

1. A method for isolating nucleic acids from a biological 
sample comprising the step of contacting the sample with an 
aqueous quaternary amine surfactant, wherein said quaternary 
amine has the formula 


R3 


wherein R1 through R4 are independently selected from an 
alkyl chain containing from the 1 to 20 carbons, and an aryl 
group containing from 6 to 26 carbons and X~ is selected from 
the group consisting of phosphate, sulfate, formate, acetate, 
propionate, oxalate, malonate, succinate and citrate. 


5,300,636 
2'-ALKYLINDENEPYRIMIDINE NUCLEOSIDE 
COMPOUNDS AND A PROCESS FOR PRODUCTION OF 
SAME 
Akira Matsuda; Tohru Ueda; Kenji Takenuki, all of Sapporo, 

and Haruhiko Machida, Choshi, all of Japan, assignors to 
Yamasa Shoyu Kabushiki Kaisha, Choshi, Japan 
Division of Ser. No. 295,948, Nov. 18, 1988, Pat. No. 5,047,520. 
This application Jun. 26, 1991, Ser. No. 721,828 
Claims priority, application Japan, Mar. 19, 1987, 62-65405; 
Jan. 30, 1988, 63-20032 
Int. Cl.5 CO7H 19/06 
US. Cl. 536—28.5 5 Claims 
1. A process for producing a 2'-alkylidenepyrimidine nucleo- 
side compound represented by formula [I]: 
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1H) 


N 
CH—R?3 


HO 
wherein R! is a member selected from the group consisting of 
an amino group and a hydroxy group, R? is a member selected 
from the group consisting of a hydrogen atom, a halogen atom 
and a lower alkyl group, R3 is a member selected from the 
group consisting of a hydrogen atom and a lower alkyl group, 
and R‘4 is a member selected from the group consisting of a 
hydrogen atom and a phosphate moiety, 
which process comprises 

(1) alkylidenating the 2'-position in the sugar moiety of a 
compound of formula [II] with Wittig’s reagent repre- 
sented by the formula: 


(C6Hs)3P =CH—R? 


wherein R3 is a member selected from the group consist- 
ing of a hydrogen atom and a lower alkyl group, to obtain 
a compound of formula [III]: 


\ 


ZO CH—R?3 


() 


wherein R? and R3 are as defined above, R5 is a member 
selected from the group consisting of alkoxy of 1 to 3 
carbon atoms, hydroxy, amino and acylamino of the for- 
mula —NHR® where R® is a member selected from the 
group consisting of acetyl, chloroacetyl, dichloroacetyl, 
trichloroacetyl, trifluoroacetyl, methoxyacetyl, propio- 
nyl, n-butyryl, isobutyryl, (E)-2-methyl-2-butenoyl, pen- 
tanoyl, pivaloyl, benzoyl, o-(dibromomethyl)benzoyl, 
p-phenylbenzoyl, 2,4,6-trimethylbenzoyl, p-toluoyl, p- 
anisoyl, p-halobenzoyl, p-nitrobenzoyl and p-methoxy- 
benzoyl, and Z is a hydroxy protecting group in the sugar 
moiety; 

(2) removing the hydroxy protecting groups in the sugar 
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moiety of the compound of formula [III] to obtain a com- 
pound of formula [IV]: 


\ 
emesaid 


HO 
{IV} 


wherein R2, R3, R4, R5 and Z are as defined above; and 

(3) hydrolyzing or aminating the 4-position in the base moi- 
ety of the compound of formula [IV] when R5is an alkoxy 
group of 1 to 3 carbon atoms, or removing the acyl pro- 
tecting group when R° is an acylamino group of the for- 
mula —NHR‘, and then phosphorylating the 5’-position in 
the sugar moiety when R‘ is a phosphate moiety, to obtain 
the compound of formula [I]: 


RS 

a R2 
ted 
ii 
oO N 
ag 


—> 


\ 


HO CH—R? 


[IV] 


) 


wherein R!, R2, R3, R4 and R95 are as defined above. 
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5,300,637 
2-BENZOTHIAZOLYL TETRAZOLIUM SALT 
INDICATORS 
Robert P. Hatch, Elkhart, Ind.; Nan-Horng Lin, Mundelein, Iil., 
and Scott Ruetten, Granger, Ind., assignors to Miles Inc., 
Elkhart, Ind. 

Continuation of Ser. No. 883,892, May 12, 1992, abandoned, 
which is a continuation of Ser. No. 584,902, Sep. 19, 1990, 
abandoned. This application Jun. 18, 1993, Ser. No. 77,796 

Int. Cl.5 CO7D 417/04 

US. Cl. 518—162 2 Claims 

1. 2-Benzothiazol tetrazolium salts which are selected from 
the group consisting of 2-(benzothiazol-2-yl)-3-(4-nitro- 
phenyl)-5-(4-acetamidophenyl) tetrazolium salt; 2-(benzo- 
thiazol-2-yl)-3-(4-methoxypheny])-5-(4-acetamidopheny]) | tet- 
razolium salt; 2-(6-ethoxybenzothiazol-2-yl)-3-(4-nitrophenyl)- 
5-(4-acetamidophenyl) tetrazolium salt; 2-(6-ethoxybenzo- 
thiazol-2-yl)-3-(4-nitro-1-naphthy])-5-(4-acetamidopheny]) tet- 
razolium salt; 2-(6-ethoxybenzothiazol-2-yl)-3-(8-quinolyl)-5- 
(4-acetamidopheny]) tetrazolium salt; 2-(6-ethoxybenzothiazol- 
2-yl)-3-(1-naphthyl)-5-(4-acetamidophenyl) tetrazolium salt; 
2-(6-ethoxybenzothiazol-2-yl)-3-(1-naphthyl!)-5-(4-nitrophenyl) 
tetrazolium | salt; 2-yl)-3-(2-methyl-4-carboxypheny])-5-(4- 
acetamidopheny]) tetrazolium salt; 2-(6-ethoxybenzothiazol-2- 
yl)-3-(4-carboxyphenyl)-5-(4-acetamidophenyl) _ tetrazolium 
salt; 2-(6-ethoxybenzothiazol-2-yl)-3-(4-chloro-1-naphthyl)-5- 
(4-acetamidophenyl) tetrazolium salt; 2-[(5,6,7,8)-tetrahy- 
dronaphtho (2,3-d) thiazolyl-2-yl]-3-(4-nitronaphthyl)-5-(4- 
methoxyphenyl) tetrazolium salt; 2[(5,6,7,8)-tetrahydronaph- 
tho(2,3-d)thiazol-2-yl]-3-(4-nitronaphthy])-5-(3,4-methylene- 
dioxy-phenyl) tetrazolium salt; 2-[(5,6,7,8)-tetrahydronaph- 
tho[2-3-d]thiazol-2-yl]-3-(4-nitronaphthyl)-5-(4-fluorophenyl) 
tetrazolium salt; 2[(5,6,7,8)-tetrahydronaphtho(2,3-d)-thiazo- 
lyl-2-yl]-3-(4-nitrophenyl])-5-(4-methoxyphenyl) tetrazolium 
salt; 2-(6-methylbenzothiazol-2-yl)-3-(3,4,5-trimethoxy- 
phenyl)-5-(4-acetamidophenyl) tetrazolium salt; 2-(6-methyl- 
benzothiazol-2-yl)-3-(3,4,5-trimethoxypheny]l)-5-(3,4,5-trime- 


thoxyphenyl) tetrazolium salt; 2-(6-methylbenzothiazol-2-yl)- 
3-(4-methoxypheny])-5-(4-acetamidophenyl) tetrazolium salt; 
2-(6-carboxybenzothiazol-2-yl)-3-(3,4,5-trimethoxypheny])-5- 
(3,4-methylenedioxyphenyl) tetrazolium salt; 2-[naphtho(1,2- 
d)-thiazol-2-yl]-3-(2-methoxy-4-carboxyphenyl-5-[4-(2-(2- 
hydroxyethoxy)-ethoxy)-ethoxy)-ethoxy-pheny]]tetrazolium 


salt; 2-[naphtho(1,2-d)-thiazol-2-yl]-3-(4-acetamidopheny])-5- 
(methylenedioxyphenyl) tetrazolium salt; 2-[naphtho-(1,2-d)- 
thiazol-2-yl]-3-(8-quinolyl)-5-(3,4,5-trimethoxypheny]) tetrazo- 
lium salt; 2[naphtho-(1,2-d)-thiazol-2-yl]-3-(2-methoxypheny])- 
5-(3,4-methylenedioxypheny]) tetrazolium salt; 2-[naphtho(1,2- 
d)-thiazol-2-yl]-3-(4-nitronaphthyl)-5-(3,4-methylenedioxyphe- 
nyl) tetrazolium salt; 2-[naphtho(1,2-d)-thiazol-2-yl]}-3-(4- 
nitronaphthyl)-5-pheny! tetrazolium salt; 2-[naphtho-(1,2-d)- 
thiazol-2-yl]-3-(4-nitropheny])-5-[4-(2',3’-dihydroxypropylthi- 
o)phenyl] tetrazolium salt; 2-[naphtho-(1,2-d)-thiazol-2-yl]-3- 
(4-carboxypheny])-5-(4-acetamidophenyl) tetrazolium _ salt; 
2-[naphtho-(1,2-d)-thiazol-2-yl]-3-(4-carboxy phenyl)-5-[4-(2- 
(2-(2-hydroxyethoxy)ethoxy)ethoxy)phenyl] tetrazolium salt; 
2-[naphtho-(1,2-d)-thiazol-2-yl]-3-(2-methyl-4-carboxypheny])- 
5-(3,4-methylenedioxypheny]) tetrazolium salt; 2-[naphtho(1,2- 
d)-thiazol-2-yl]-3-(2-methy]-4-nitropheny])-5-(3,4-methylene- 

dioxypheny]) tetrazolium salt; and 2-[naphtho(1,2-d)-thiazol-2- 
yl]-3-(4-cyanopheny])-5-(3-methoxypheny]) tetrazolium salt. 


5,300,638 
ASYMMETRIC SYNTHESIS OF TAXOL SIDE CHAIN 
Vittorio Farina, West Hartford, and Sheila I. Hauck, West 
Haven, both of Conn., assignors to Bristol-Myers Squibb 
Company, New York, N.Y. 
Continuation of Ser. No. 739,018, Jul. 31, 1991, abandoned. This 
application Jul. 16, 1992, Ser. No. 914,909 
Int. Cl.5 CO7D 205/08; COTB 53/00 
US. Cl, 540—357 6 Claims 
1. A process for the preparation of an (3R,4S)-2-azetidinone 
derivative having the formula 
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wherein 

Ar is phenyl; 

R!2is an acyl radical of a carboxylic acid or a carbonic acid 
ester radical; 

R22 is a carboxy protecting group; and 

R32 is a hydroxy protecting group selected from the group 
consisting of t-butyldiphenylsily! and t-butoxydiphenylsi- 
lyl; which comprises the steps of (a) reacting an imine 
derivative of (L)-threonine having the formula 


Ar 
HC~ OR34 
Il = 
N 


CO2R24 


wherein Ar, R24 and R34 are as defined above; with an 
acetyl halide having the formula 


i 
1 
R OL -™ x 


wherein R!4 is as defined above and X is a halogen; in an 
inert organic solvent and in the presence of a base, to 
provide a diastereomeric product mixture in which the 
ratio of (3R,4S) to (4S,3R) of the azetinone derivative is at 
least 10:1; and (b) separating the desired diastereomer. 
2. A process for the preparation of an (3R,4S)-2-azetidinone 
derivative having the formula R 


R49 Ar 


", “ 


Fm 
Oo 


CO2R24 


wherein 

Ar is phenyl; 

R!2is an acyl radical of a carboxylic acid or a carbonic acid 
ester radical; 

R24 is a carboxy protecting group; and 

R34 is a hydroxy protecting group selected from the group 
consisting of t-butyldiphenylsily! and t-butoxydiphenylsi- 
lyl; which comprises the steps of (a) reacting a (L)-threo- 
nine derivative having the formula 


R3a 


CO2R4 


with an aldehyde ArC(O)H, wherein Ar, R24 and R34 are 
as defined above; (b) treating the resulting imine of step (a) 
with an acetyl halide having the formula 
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wherein R!2 is as defined above and X is a halogen; in an 
inert organic solvent and in the presence of a base, to 
provide a diastereomeric product mixture in which the 
ratio of (3R,4S) to (4S,3R) of the azetinone derivative is at 
least 10:1; and (c) separating the desired diastereomer. 


5,300,639 
THIAZOLO [5,4-B]AZEPINE COMPOUNDS 

Tetsuya Aono, Nagaokakyo; Masahiro Suno, Kobe, and Go Kito, 

Yao, all of Japan, assignors to Takeda Chemical Industries, 

Ltd., Osaka, Japan 
Division of Ser. No. 558,507, Jul. 27, 1990, Pat. No. 5,118,806, 
which is a division of Ser. No. 383,071, Jul. 21, 1989, Pat. No. 

4,956,360. This application Mar. 17, 1992, Ser. No. 852,657 

Int. Cl1.5 CO7D 223/12 

U.S. Cl. 540—527 

1. A compound of the formula 


11 Claims 


2 
Ren 
lt 
oe. 
“0 


bi 


wherein R! is 
(1) a straight, branched or cyclic Cj-¢ alkyl or a straight or 
branched C2.¢ alkenyl or alkynyl, each of which is unsub- 
stituted or substituted by one to three substituents selected 
from the group Al consisting of hydroxy, C1.3 alkoxy, 
phenoxy, naphthoxy, phenyl-C}-2-alkoxy, mercapto, C1-3 
alkylthio, phenylthio, naphthylthio, phenyl-C;-2- 
alkylthio, amino, mono or di-C}.3 alklyamino, halogen, 

C24 alkoxycarbonyl, benzyloxycarbonyl, C2-4 alkoxycar- 

bonyloxy, formyl, C2.3 alkanoyl, benzoyl, C.5 al- 

kanoyloxy, bonylamino, phenyl-lower-alkoxycar- 
bonylamino, pyrrolidino, morpholino, carboxyl, and car- 
bamoy]; 

(2) a group of the formula R3CO— wherein R3 is 

(i) a straight, branched or cyclic C}-13 alkyl or a straight or 
branched C2.¢ alkenyl or alkynyl, each of which is 
unsubstituted or substituted by one to three substituents 
selected from the group A1 as defined above: 

(ii) phenyi or naphthyl, each of which is unsubstituted or 
substituted by one to three substituents selected from 
the group A2 consisting of halogen; nitro; amino which 
is unsubstituted or substituted by one or two substitu- 
ents selected from the group consisting of C-3 alkyl, 
C24 alkenyl, C3.g cycloalkyl and phenyl; sulfo; mer- 
capto; hydroxy; sulfoxy; sulfamoyl; C1. alkyl which is 
unsubstituted or substituted by amino, di C}-3 alkyl- 
amino, mono C}.3 alkylamino, halogen, hydroxy, cyano 
or carboxy; C}.¢ alkoxy which is unsubstituted or substi- 
tuted by a C}.3 alkylthio, benzyloxy, C;.3 alkylsulfon- 
amido, or amidino which is unsubstituted or substituted 
by C}.3 alkyl or benzyl; methylenedioxy; alkoxy formi- 
nidoyl; C;.3 alkylsulfonyl; C;.3 alkylsulfonylamino; C24 
alkoxycarbonyl; benzyloxycarbonyl; formyl; C2.3 al- 
kanoyl; benzoyl; alkanoyloxy; cyano; phthalimido; al- 
kanoylamino; benzamido; C24 alkoxycarbonylamino; 
phenyl lower alkoxycarbonylamino; pyrrolidino; mor- 
pholino; carboxy; carbamoyl; and pheny! which is un- 
substituted or substituted by a halogen or a methoxy- 
C}.3 alkyl; or 

(iii) a 5- or 6-membered heterocyclic group B1 containing 
one to four heteroatoms selected from the group con- 
sisting of nitrogen, oxygen and sulfur atoms, or a con- 
densed group D1 selected from the group consisting of 
indolyl, quinolyl, benzimidazolyl, imidazopyridyl, and 
thiazolopyridyl, wherein the heterocyclic group B1 and 
the condensed group D1 are unsubstituted or substi- 


CHEMICAL 


441 


tuted by one to three substituents selected from the 
group A3 consisting of amino optionally substituted 
with C2.19 alkanoyl, benzoyl, halogen-substituted C24 
alkanoyl, phenyl or Cj.3 alkyl; halogen; nitro; sulfo; 
cyano; hydroxy; carboxy; oxy; C}-19 alkyl which may 
be substituted by phenyl, halogen, amino, hydroxy, 
carboxy, C}.3 alkoxy, C1-3 alkylsulfonyl or C;-3 dialkyl- 
amino; C3.6 cycloalkyl; C1.3 alkoxy; C2-19 alkanoyl; 
benzoyl; phenyl which may be substituted by halogen, 
nitro, lower alkyl, lower alkoxy, amino, sulfo, hydroxy 
or cyano; and C}-.19 alkylthio which may be substituted 
by phenyl, halogen, amino, hydroxy, carboxy, C}.3 
alkoxy, C1-3 alkylsulfonyl and di-C1-3 alkylamino; or 

(3) a Cj.3 alkylsulfonyl which is unsubstituted or substituted 
by one to three substituents selected from the group Al as 
defined above or a phenylsulfonyl which is unsubstituted 
or substituted by one to three substituents selected from 
the group A2 as defined above; 

and R? is 

(1) a hydrogen atom; 

(2) a straight, branched or cyclic Cj. alkyl which is unsub- 
stituted or substituted by one to three substituents selected 
from the group A1 as defined above; 

(3) a straight or branched C?.;9 alkenyl or alkynyl, each of 
which is unsubstituted or substituted by one to three sub- 
stituents selected from the group consisting of: 

(i) the group A1 as defined above; 

(ii) an oxo group; 

(iii) a phenyl which is unsubstituted or substituted by one 
to three substituents selected from the group A2 as 
defined above; and 

(iv) a heterocyclic group B1 or a condensed group D1 as 
defined above, each of which is unsubstituted or substi- 
tuted by one to three substituents selected from the 
group A3 as defined above; 

(4) a phenyl or a naphthyl, each of which is unsubstituted or 
substituted by one to three substituents selected from the 
group A2 as defined above; or 

(5) a heterocylic group B1 or a condensed group D1 as 
defined above, each of which is unsubstituted or substi- 
tuted by one to three substituents selected from the group 
A3 as defined above; or 
a pharmaceutically acceptable salt thereof. 


5,300,640 
PYRIMIDINE DERIVATIVES, THEIR PRODUCTION 
AND USE 
Mitsumori Hiratsuka, Takarazuka; Naonori Hirata, Sanda; 
Kazuo Saito, and Hideyuki Shibata, both of Toyonaka, all of 
Japan, assignors to Sumitomo Chemical Company, Limited, 
Osaka, Japan 
Division of Ser. No. 602,689, Oct. 24, 1990, Pat. No. 5,125,957. 
This application Dec. 19, 1991, Ser. No. 810,166 
Claims priority, application Japan, Nov. 1, 1989, 1-287133; 
May 30, 1990, 2-142390; Aug. 10, 1990, 2-213934 
Int. CL.5 AOIN 43/54; COTD 239/34, 239/52, 401/12 
US. Cl. 544—58.2 1 Claim 
1. A compound represented by the formula, 


R! 


wherein each of R! and R2, which may be the same or differ- 
ent, represents a hydrogen atom, a Cj-C¢ alkyl group, a C3-C¢ 
alkenyl group, a C3-C¢ alkynyl group, a halo C;-C¢ alkyl 
group, a C}-C¢ alkoxy C;-C¢ alkyl group, a C3-C¢ alkenyloxy 
C1-C¢ alkyl group, a C3—C¢ alkynyloxy C;-C¢ alkyl group, a 
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C1-C¢ alkoxycarbonyl C;-C¢ alkyl group, a C3-C¢ alkenylox- 
ycarbonyl C;-C¢ alkyl group, a C3-C¢ alkynyloxycarbonyl 
C1-C¢ alkyl group, a cyano C;-C¢ alkyl group, a group repre- 
sented by the formula, 


RS 
eA 
¢CH27;,C— at 
RE 


(in which each of R5 and R®°, which may be the same or differ- 
ent, represents a hydrogen atom, a C;}—C¢ alkyl group, a C3-C¢ 
alkenyl group or a C3-C¢ alkynyl group, and n represents an 
integer of 1, 2, 3, or 4), a group represented by the formula, 


CCHagE—R’ 
(O)m 


(in which n is as defined above, R’ represents a Cj-C¢ alkyl 
group, a C3-C¢ alkenyl group or a C3-C¢ alkynyl group, and m 
represents an integer of 0, 1 or 2), a cyclo C3-Cg alkyl group, 
or an optionally substituted phenyl group, an optionally substi- 
tuted benzyl group, or R! and R?2, bonded together at their 
ends, form an optionally substituted C4-C7 alkylene group or 
an optionally substituted C3-C¢ alkylene group containing a 
hetero atom; the hetero atom in R! and R? means a nitrogen 
atom, an oxygen atom or a sulfur atom; X represents an oxygen 
atom or a sulfur atom; Z represents CY‘; each of Y!, Y2, Y3, 
which may be the same or different, represents a hydrogen 
atom, a halogen atom, a C;-C¢ alkyl group, or a C;-C¢ alkoxy 
group; and Y‘ represents a hydrogen atom, a hydroxy! group, 
a mercapto group, a nitro group, a halogen atom, a C;-C¢ alkyl 
group, a C2-C¢ alkenyl group, a C2-C¢ alkynyl group, a C;-C¢ 
alkoxy group, a C3-C¢ alkenyloxy group, a C3-C¢ alkynyloxy 
group, a halo C;-C¢ alkyl group, a halo C2-C¢ alkenyl group, 
a halo C2-C¢ alkynyl group, a halo C;-C¢ alkoxy group, a halo 
C3-C¢ alkenyloxy group, a halo C3-C¢ alkynyloxy group, a 
Ci-C¢ alkoxy C;-C¢ alkyl group, a C3-C¢ alkenyloxy C)-C¢ 
alkyl group, a C3-C¢ alkynyloxy C;-C¢ group, a cyano group, 
a formyl group, a carboxyl group, a C;-C¢ alkoxycarbonyl 
group, a C3-C¢ alkenyloxycarbonyl group, a C3-C¢ alkynylox- 
ycarbonyl group; an optionally substituted phenyl group, an 
optionally substituted phenoxy group, an optionally substi- 
tuted phenylthio group, an optionally substituted benzyloxy 
group, an optionally substituted benzylthio group, a group 
represented by the formula, 


RS 
7 
—N 
es 


(in which R5 and R® are as defined above), a group represented 
by the formula, 


(in which R5 and R° are as defined above), 


—S—R’ 
ll 
(O)m 


(in which R’ and m are as define above), a group represented 
by the formula, 
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i 
—X—C—R’ 


(in which R’ and X are as defined above), or a group repre- 
sented by the formula, 


CCHS —R” 
(O)m 


(in which R’, m and n are as defined above), each optionally 
substituted group in the above being substituted with a C;-C¢ 
alky! group, a C;-C¢ alkoxy group, a halo C;-C¢ alkyl group, 
a C)-C¢ alkoxycarbonyl group or a halogen atom. 


5,300,641 

PALLADIUM BLACK CATALYZED PROCESS FOR 
PREPARATION OF (PIPERAZINYLORGANO) SILANES 
Paul C. Dinh, and Peter Y. K. Lo, both of Midland, Mich., 

assignors to Dow Corning Corporation, Midland, Mich. 

Filed Jan. 8, 1993, Ser. No. 1,964 
Int. Cl.5 CO7F 7/10 

US. Cl. 544—229 11 Claims 

1. A process for preparation of (piperazinylorgano)silanes, 

the process comprising: 

(A) contacting an (aminoorgano)silane selected from a 
group consisting of (CH3)3Si(CH2)3NH2, (CH30)3- 
Si(CH2)3NH2, (CH30)3Si(CH2)2NH2, (CH30)2CH- 
3Si(CH2)3NH2, (CH30)3Si(CH2)20(CH2)2NH2, 
(CH3CH20)3Si(CH2)3NH2, (CH3)2C6HsSi(CH2)3NH2, 
and (CH3)2(CsHo9)Si(CH2)3NH2, a piperazine compound 
selected from a group consisting of piperazine and 1- 
methylpiperazine, and palladium black, at a temperature 
within a range of about 180° C. to 250° C., where the final 
mole ratio of the piperazine compound to the (aminoor- 
gano)silane is within a range of about 1.0 to 3.0; and 

(B) recovering (piperazinylorgano)silane product. 


5,300,642 
a, a-DISUBSTITUTED AROMATICS AND 
HETEROAROMATICS AS COGNITION ENHANCERS 
Richard A. Earl; Melvyn J. Myers, both of Wilmington, Del., 
and Victor J. Nickolson, Hermelijnedreef, Netherlands, as- 
signors to The Du Pont Merck Pharmaceutical Company, 
Wilmington, Del. 
Division of Ser. No. 234,382, Aug. 23, 1988, Pat. No. 5,173,489, 
which is a continuation-in-part of Ser. No. 105,156, Oct. 6, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 944,953, 
Jan. 5, 1987, Pat. No. 4,760,083, which is a continuation-in-part 
of Ser. No. 850,015, Apr. 10, 1986, abandoned. This application 
Sep. 30, 1992, Ser. No. 953,274 
Int. Cl.5 CO7D 401/08, 403/08 
US. Cl. 544—238 
1. A process for preparing a compound of formula: 


1 Claim 


> 

f et 
‘ a" 
‘ 

ny CH2-Het? 


CH>-Het! 


or a salt thereof, wherein: 

X and Y are taken together to form a saturated or unsatu- 
rated carbocyclic or heterocyclic first ring and the shown 
carbon in said ring is a to at least one additional aromatic 
ring or heteroaromatic ring fused to the first ring, the total 
number of carbocyclic fused rings being 3-5, the sole 
heterocyclic substituents on said fused rings being Het! 
and Het?; 
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one of Het! or Het? is 2, 3, or 4-pyridyl or 2, 4, or 5-pyrimidi- 
nyl and the other is selected from: 
(a) 2, 3, or 4-pyridyl 
(b) 2, 4, or 5-pyrimidinyl, 
(c) 2-pyrazinyl, 
(d) 3 or 4-pyridazinyl, 
(e) 3 or 4-pyrazolyl, 
(f) 2 or 3-tetrahydrofuranyl, and 
(g) 3-thieny!; 
which comprises: 
(a) contacting a compound of the formula 


x 
BS 


7 
Y 


with a suitable base in an aprotic solvent, said base se- 
lected from sodamide, lithium diisopropylamide, sodium 
hydride, sodium alkoxide, potassium alkoxide, lithium 
alkoxide, potassium hydride, lithium 2,2,6,6-tetramethyl- 
piper-idide, butyl lithium, and lithium, sodium or potas- 
sium hexamethyldisilazide; 

(b) contacting the anion product from step (a) with a com- 
pound of the formula 


DCH2—Het! 


wherein D is halogen, methanesulfonate, or p-toluenesul- 
fonate; 

(c) contacting the product from step (b) with a base selected 
from the group recited in step (a); and 

(d) contacting the product from step (c) with a compound of 
the formula 


DCH2—Het? 


wherein D is halogen, methanesulfonate, or p-toluenesul- 
fonate. 


5,300,643 
QUINOLONECARBOXYLIC ACID DERIVATIVES 
Klaus Grohe, Odenthal; Wolfgang Dummer, Cologne; Kai 

Rossen, Leverkusen, and Arnold Paessens, Haan, all of Fed. 
Rep. of Germany, assignors to Bayer Aktiengesellschaft, 
Leverkusen, Fed. Rep. of Germany 
Division of Ser. No. 585,580, Sep. 19, 1990, Pat. No. 5,217,972. 
This application Aug. 25, 1992, Ser. No. 935,627 
Claims priority, application Fed. Rep. of Germany, Oct. 12, 
1989, 3934082 
Int. Cl.5 CO7D 401/10, 413/10, 417/10 
US. Cl. 544—363 
1. A compound of the formula 


4 Claims 


R! Oo 


in which 
R is hydrogen or alkyl having 1-4 carbon atoms, 
R! is hydrogen, amino, alkylamino having 1 to 4 carbon 
atoms, dialkylamino having 1 to 3 carbon atoms per alkyl 
group, hydroxyl, alkoxy having 1 to 4 carbon atoms, 
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mercapto, alkylthio having 1 to 4 carbon atoms, arylthio, 
halogen, cyano or nitro, 

R? is hydrogen, nitro or halogen, 

R5 is a group of the formula (II) 


in which 


W is O, S, NR!8 or CR!9R20 and 
R®, R7, R8 and R9 are identical or different and each is 
hydrogen, 

alkyl having 1 to 5 carbon atoms, nitro, amino, monoalk- 
ylamino having 1-3 C atoms, dialkylamino having 1-6 
C atoms, O-alkyl having 1-5 carbon atoms, S-alkyl 
having 1-5 carbon atoms, trifluoromethyl, cyano or 
halogen, 

R18 is 

H, (C1-Ci0)-alkyl or (C3-C¢)-cycloalkyl optionally substi- 
tuted by one or more substituents selected from the 
group consisting of Hal, OH, CN, COOAIkyl(C;-C7) 
or OAlkyl, 

aryl (C6-C}2) optionally substituted by halogen, 

o-alkyl (C1-C2) or (Cy-C4)-alkyl, 

CN, 

COOalkyl(C;-Ca), 

C-C4-acyl or 

Alkyl (C;-C4)-sulphonyl, 

R10, RII R!2, RI3, RI4, RIS, R16, R!7, R!9 and R2° are 
identical or different and each is 

hydrogen, 

C1-C3 alkyl or C3-C¢-cycloalkyl optionally substituted by 
one or more halogens, OH, O-alkyl (Ci-Ce¢), alkyl 
(C1-C4), CN or COO alkyl (Ci-Ce), 

hydroxyl, 

or amino, alkylamino having 1-4 carbon atoms, dialkyl- 
amino having 1-3 carbon atoms per alkyl group or 
phenyl which is optionally substituted by halogen, and 

R‘ is hydrogen, halogen, methyl, cyano, nitro, methoxy or 
amine, 
or a pharmaceutically acceptable derivative thereof. 


5,300,644 
PROCESS FOR THE PREPARATION OF QUINOLINE 
CARBOXYLIC ACIDS E 
Istvan Hermecz; Géza Kereszturi; Lelle Vasvari; Agnes 

Horvath, all of Budapest; Maria Balogh, Dunakeszi; Péter 
Ritli, Budapest; Judit Sipos, Budapest; Aniké Pajor, Buda- 
pest, and Katalin Ma4rmarosi, Biatorbagy, all of Hungary, 
assignors to Chinoin Gyogyser- es Vegyeszeti Termekek 
Gyara Rt., Budapest, Hungary 

Continuation of Ser. No. 290,105, Nov. 23, 1988, Pat. No. 
5,091,530. This application Sep. 6, 1991, Ser. No. 756,345 
Claims priority, application Hungary, Apr. 8, 1987, 1505/87 


The portion of the term of this patent subsequent to Feb. 8, 2011, 


has been disclaimed. 
Int. Cl.5 CO7D 401/04 
9 Claims 
1. A process for the preparation of a compound of the For- 
mula I 
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wherein R stands for a piperazinyl, a 4-methyl-piperaziny] or a 
4-ethyl-piperazinyl group and pharmaceutically acceptable 
salts thereof which comprises reacting a compound of the 
Formula II 


rn! sR? an 
Me 
or TO 


wherein R! and R? stand for an aliphatic acyloxy group having 
2 to 6 carbon atoms optionally substituted by halogen, or for an 
aromatic acyloxy group having 7 to 11 carbon atoms with a 
piperazine derivative of the Formula III 


NH 


ar 


wherein R3 stands for hydrogen, methyl or ethyl or a salt 
thereof and subjecting the compound of the Formula IV 


R2 (IV) 


“be 
~ 


R 


1 
% 

B 
o 


thus obtained, wherein R, R! and R? are as stated above to 
hydrolysis after or without isolation and optionally converting 
the compound of the Formula I thus obtained into a salt 
thereof or setting free the acid from its salt. 


5,300,645 

TETRAHYDRO-PYRIDO-INDOLE 
James E. Audia; James J. Droste, both of Indianapolis, Ind., and 
Deborah A. Evrard, Cambridge, Mass., assignors to Eli Lilly 

and Company, Indianapolis, Ind. 
Filed Apr. 14, 1993, Ser. No. 48,392 
Int. Cl.5 CO7TD 471/04 

US. Cl. 546—49 6 Claims 


1. A process for preparing a compound of formula (VI) 


APRIL 5, 1994 


A 
NR) 
H 
R3 (CHR2)R4 


wherein: 
R, is hydrogen or C)-C3 alkyl; 
R2 is hydrogen; 
R3 is hydrogen or C1-C;3 alkyl; 
Rg is bicyclic or substituted bicyclic; 
A is selected from the group consisting of 


’ 


= 
g 


Ro 
op 
Rg 
wherein 


Re and R7 are, independently, hydrogen, C;-C¢ alkyl, 

C2-Cealkenyl, halo, halo(C;-Ce)alkyl, halo(C;-C¢)alkenyl, 
CORs, C;-Cio alkanoyl, CO2Rs5', (Ci-C6)m alkylamino, 
NO2, —SRs, or ORs; 

m is 1 or 2; 

Rs is independently hydrogen or C)-C4 alkyl; 

Rs is C}-C4 alkyl; 

Rg is independently selected from the group consisting of an 
R¢ group, substituted C3-Cg cycloalkyl, C3-Cg cycloalkyl, 
C3-Cg cycloalkyl-(C;-C3)alkyl, Cs—Cg cycloalkenyl, sub- 
stituted Cs-Cg cycloalkenyl, Cs—Cg cycloalkenyl-(C)-C- 
3)alkyl, C7-Cyi¢ arylalkyl; or 

Re and R7 together with the carbon atoms of group A form 
a 5- to 8-member carbon ring; or 

a pharmaceutically acceptable salt or solvate thereof; 

which process comprises contacting a compound of the 
formula (VII) 


a 
R® 
RO 
Sy 
Rg 


(VII) 
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with a lactone of formula (VIII) 


(VII 


in the presence of a protic acid. 


5,300,646 
HETEROCYCLIC AMINE DERIVATIVES, THEIR 
PRODUCTION AND USE 
Hideaki Natsugari, Ashiya; Hiroyuki Tawada, Takatsuki, and 
Hitoshi Ikeda, Higashiosaka, all of Japan, assignors to 
Takeda Chemical Industries, Ltd., Osaka, Japan 
Division of Ser. No. 777,169, Oct. 16, 1991, Pat. No. 5,198,462. 
This application Dec. 22, 1992, Ser. No. 995,016 
Claims priority, application Japan, Oct. 16, 1990, 2-278038; 
Sep. 18, 1991, 3-237983 
Int. Cl. CO7D 217/22, 311/04, 311/78, 335/06 
US, Cl, 546—141 9 Claims 
1. A compound of the formula: 


wherein ring A and a ring B stand independently for a benzene 
ring which may be substituted with 1 to 4 substituents selected 
from the group consisting of (1) a halogen, (2) a C1-6 alkyl 
group which may be substituted with 1 to 5 halogens (3) a C1-6 
alkoxy group which may be substituted with 1 to 5 halogens, 
(4) a Ci. alkylthio group which may be substituted with 1-5 
halogens, (5) a C;.7 acylamino group, (6) a C)-3 acyloxy group 
and (7) a hydroxyl group, or adjacent carbon atoms on the ring 
A or B may form a 5- to 7-membered ring together with a 
group of the formula: —(CH2),— wherein r denotes an integer 
of 3 to 5, Z° stands for O or S or 


zo 
ll 
a 


stands for —CH2—, X stands for O, S or NR! wherein R! 
stands for a hydrogen atom, a C16 alkyl group, a C36 cycloal- 
kyl group or a C3.¢ cycloalkyl —C}.4 alkyl group and R5 stands 
for H2 or —C—O, or a salt thereof. 
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5,300,647 
O-CARBONYL N-HYDROXY HINDERED AMINE 
STABILIZERS 
Roger F. Malherbe, Basel, Switzerland; Roland A. E. Winter, 
Armonk, and James P. Galbo, Hartsdale, both of N.Y., assign- 
ors to Ciba-Geigy Corporation, Ardsley, N.Y. 

Continuation of Ser. No. 988,388, Dec. 8, 1992, abandoned, 
which is a continuation of Ser. No. 883,810, May 12, 1992, 
abandoned, which is a continuation of Ser. No. 749,472, Aug. 15, 
1991, abandoned, which is a continuation of Ser. No. 595,713, 
Oct. 9, 1990, abandoned, which is a continuation of Ser. No. 
259,956, Oct. 19, 1988, abandoned, and a continuation-in-part of 
Ser. No. 99,419, Sep. 21, 1987, abandoned. This application May 
28, 1993, Ser. No. 68,566 
The portion of the term of this patent subsequent to Apr. 20, 
2010, has been disclaimed. 

Int. Cl.5 CO7D 211/36, 211/30, 401/00, 403/00 
US. Cl. 546—188 9 Claims 

1. A compound corresponding to the formulae 


RCH? 
R,;O—N 
RCH2 CH3 
RCH? 
R,;O—N 
RCH2 CH3 
RCH? 


R,;O—N 


RCH? 


RCH2 CH3R 


R,;O—N 

RCH2 CH3 
RCH2 CH3R 
R,;O—N Qi—E—CO—NH—CH2—OR jo 


RCH? CH; 
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-continued -continued 


co 
| 


Qi 


H3C CH2R R 


R|;O—N 


H3C CH2R 


H3C CH2R R 


R,;O--N 


H3C CH2R 


N(CH2COO 
wherein 
R is hydrogen or methyl, 
R| is 


fe) 
ll 


~£{—D 
wherein D is C;-Cjg alkyl, C,-Cig alkoxy, phenyl, phenyl 
substituted by hydroxy, alkyl or alkoxy, or amino or amino 
mono- or disubstituted by alkyl or phenyl; 
m is 1-4, 


when m is 1, 


(K) R2 is 


C(CH3)3 C(CH3)3 


C(CH3)3 
wherein x is 0 or 1, or 
CH3 
tn, Oo 
ll 
N N=-CH2—-C— 
Il 
Oo CH3 CH3 


wherein y is 2-4; 
when m is 2 and D is alkyl, phenyl or substituted phenyl, 
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R2 is Cy-C}2 alkylene, C4-C)2 alkenylene, xylylene, a diva- 
lent acyl radical or a cycloaliphatic, araliphatic or aro- 
matic dicarboxylic acid or of a dicarbamic acid, 


i ll 
or D3—CH—C— or —C—NH¢CH23zNH—C 


wherein D, is an aryl, aralkyl or 3,5-di-t-butyl-4-hydroxyben- 
zyl radical, D2 is D; or hydrogen, D3 is an alkenyl radical 
containing up to 18 carbon atoms, and d is 0-20; 

when m is 2 and D is amino, substituted amino or alkoxy, 
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(OH)—CH2— wherein X is C2-Cjo alkylene, Cs-Cy5 
arylene or C6-C)2 cycloalkylene; or, provided that R3 is 
not alkanoyl, alkenoyl or benzoyl, R4 can also be a diva- 
lent acyl radical of an aliphatic, cycloaliphatic or aromatic 
dicarboxylic acid or dicarbamic acid, or can be the group 


er 
N TY N 


Rg is 
N 


Poke, 
Tg To 


where Tg and To are independently hydrogen, alkyl of 1 to 18 


R2 is Cj-C)2 alkenylene, xylylene, a divalent acyl radical of Carbon atoms, or Tg and Ty together are alkylene of 4 to 6 
an aliphatic, cycloaliphatic, araliphatic or aromatic dicar- Carbon atoms or 3-oxapentamethylene, 


boxylic acid or of a dicarbamic acid; 


fe) re) fe) 
ll 


Il UI 
or D3—CH—C— or —C—NH¢CH23gNH—C 


wherein D4 and Ds are independently hydrogen, an alkyl 
radical containing up to 8 carbon atoms, an aryl, aralkyl or 
3,5-di-t-butyl-4-hydroxybenzyl radical, D¢ is hydrogen, or an 
alkyl or alkenyl radical containing up to 18 carbon atoms, and 
d is 0-20; 

when m is 3, Ro is a trivalent acyl radical of an aliphatic, 
unsaturated aliphatic, cycloaliphatic, or aromatic tricar- 
boxylic acid; 

when m is 4, R2 is a tetravalent acyl radical of a saturated or 
unsaturated aliphatic or aromatic tetracarboxylic acid; 

p is 1, 2 or 3, 

R3 is hydrogen, C1-Cj2 alkyl, Cs-C7 cycloalkyl, C7-Co 
aralkyl, C2-Cjg alkanoyl, C3-Cs alkenoyl or benzoy]; 

when p is 1, 

Rg is hydrogen, Cj-Cjg alkyl, Cs-C7 cycloalkyl, C2-Cg 
alkenyl unsubstituted or substituted by a cyano, carbonyl 
or carbamide group, aryl, aralkyl, or it is glycidyl, a group 
of the formula —CH2—CH(OH)—Z or of the formula 
—CO—Z— or —CONH—Z wherein Z is hydrogen, 
methyl or phenyl; or a group of the formulae 


RCH3 CH2R 


N—OR, or 


CH3 CH2R 


C(CH3)3 


Cc with h as 0 or 1; 


C(CH3)3 C(CH3)3 


h 


or R3 and Ry together with p is 1 can be alkylene of 4 to 6 
carbon atoms or 2-oxopolyalkylene or the cyclic acyl radical 
of an aliphatic or aromatic 1,2- or 1,3-dicarboxylic acid, 
when p is 2, 
Rg is a direct bond or is C;-C}2 alkylene, Cg-C2 arylene, 
xylylene, a —CH2CH(OH)—CH)2 group, or a group 
—CH2—CH(OH)—CH2—O—X—X—O—CH2—CH- 


when p is 3, 

Rg is 2,4,6-triazinyl, 

when n is 1, 

Rs and R’s are independently Cj-Cy2 alkyl, C2-C)2 alkenyl, 
C7-Ci2 aralkyl, or Rs is also hydrogen, or Rs and R's 
together are C2-Cg alkylene or hydroxyalkylene or 
C4-C22 acyloxyalkylene; 

when n is 2, 

Rs and R’s together are (—CH2)2C(CH2—); 

R6 is hydrogen, C;-Cj2 alkyl, allyl, benzyl, glycidyl or 
C2-C¢ alkoxyalkyl; 

when n is 1, 

R7 is hydrogen, C;-C)2 alkyl, C3-Cs alkenyl, C7-Co aralkyl, 
Cs-C7 cycloalkyl, C2-C4 hydroxyalkyl, C2-C¢ alkoxyal- 
kyl, Ce-Cio aryl, glycidyl, a group of the formula — 
(CH2)m—COO—Q or of the formula —(CH2)m—O— 
CO—Q wherein m is 1 or 2, and Q is C:-C;, alkyl or phenyl; 


or 
\m—COO—Q or of the formula —(CH2),—_O—CO—Q 
wherein m is | or 2, and Q is Cj-C4 alkyl or phenyl; or 

when n is 2, 

R7 is C2-C)2 alkylene, Cg-Cj2 arylene, a group —CH2C- 
H(OH)—CH2—O—X—O—CH2—CH(OH)—CH2— 
wherein X is C2-Cjo alkylene, Cg—C 5 arylene or C6-Cj2 
cycloalkylene, or a group —CH2CH(OZ’)CH2—(OCH- 
2—CH(OZ’)CH2)2— wherein Z’ is hydrogen, C;-Cig 
alkyl, allyl, benzyl, C2-C2 alkanoyl or benzoyl; 

Q; is —N(Rg)— or —O—; E is C;-C3 alkylene, he group 
—CH2—CH(R9)—O— wherein Rg is hydrogen, methyl 
or phenyl the group —(CH2)3—NH— or a direct bond; 

Ryo is hydrogen or Cj-Cj3 alkyl; 

Rg is hydrogen, Cj-Cjg alkyl, Cs-C7 cycloalkyl, C7-C12 
aralkyl, cyanoethyl, Cg-Cio aryl, the group —CH- 
2—CH(R9)—OH wherein Rg has the meaning defined 
above; a group of the formula 


RCH2 CH3R 


R|,O—N 


RCH) CH3 


or a group of the formula 
—G—N—E—-CO—NH—CH2—OR?2 
R 


CH3 
RCH? 


CH3 
CH2R 
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wherein G can be C2-C¢ alkylene or Cg-C2 arylene; or Rg is 
a group —E—CO—NH—CH2—OR 0; 

T3 is ethylene or 1,2-propylene, or is the repeating structural 
unit derived from an alpha-olefin copolymer with an alkyl 
acrylate or methacrylate; 

k is 2 to 100; 

T4 has the same meaning as R4 when p is | or 2, 

Ts is methyl, 

Te is methyl or ethyl, or Ts and T¢ together are tetramethyl- 
ene or pentamethylene, 

M and Y are independently methylene or carbonyl]; 

T7 is the same as R7, 

Tio and T1; are independently alkylene of 2 to 12 carbon 
atoms, or T} is 


T12 is piperazinyl, 


—NRj1—(CH2)g—-NR1— or 


| | | 
—NH(CH?2)g— N(CH2)5— N[(CH2)-—N] Hi 


where Rj; is the same as R3 or is also 


RCH3 CH2R 


NOR) 


CH3 CH2R 

a, b and c are independently 2 or 3, and f is 0 or 1, 

e is 3 or 4, . 

T13 is the same as R4 with the proviso that T)3 cannot be 
hydrogen when p is 1; 

E; and Ep, being different, each are —CO— or N(Es)— 
wherein Es is hydrogen, C)-C12 alkyl or C4-C2? alkoxy- 
carbonylalky]; 

E3 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naph- 
thyl, said phenyl or said napthyl substituted by chlorine or 
by alkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 
carbon atoms, or said phenylalkyl substituted by alkyl of 1 
to 4 carbon atoms; 

E4 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naph- 
thyl or phenylalkyl of 7 to 12 carbon atoms, or 

E3 and E,4 together are polymethylene of 4 to 17 carbon 
atoms, or said polymethylene substituted by up to four 
alkyl groups of 1 to 4 carbon atoms; 

R2 of formula (N) is as previously defined when m is 1; 

G2 is a direct bond, C;-C;2 alkylene, phenylene or —N- 
H—G'—NH wherein G’ is C;-C)2 alkylene; and 

E¢ is an aliphatic or aromatic tetravalent radical. 
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5,300,648 
DIALKYLENEPIPERIDINO COMPOUNDS AND THEIR 
ENANTIOMERS, PROCESS FOR PREPARING THEM 
AND PHARMACEUTICAL COMPOSITIONS 
CONTAINING THEM 
Xavier Emonds-Alt, Combaillaux; Isabelle :Grossriether, Uzes; 

Vincenzo Proietto, St. Georges D’Orques, and Didier Van 
Broeck, Murviel Les Montpellier, all of France, assignors to 
Societe Anonyme: Elf Sanofi, Paris, France 
Filed May 4, 1992, Ser. No. 877,779 

Claims priority, application France, May 3, 1991, 9105489 

Int. Cl.5 CO7D 211/78, 211/94 

US. Cl. 546—193 

1. A compound of formula: 


10 Claims 


a 
Ar 


in which 

G is hydrogen, a protecting group (Pro) or a group of the 
formula Z'—T’, in which Z’ represents a hydrogen atom 
or a group M or OM, wherein M represents hydrogen or 
a linear or branched C;-C¢ alkyl; an a-hydroxybenzyl, an 
a-alkylbenzyl or a phenylalkyl in which the alkyl group 
contains 1 to 3 carbon atoms, unsubstituted, mono- or 
poly-substituted on the aromatic ring with a halogen, a 
hydroxyl, an alkoxy of 1 to 4 carbon atoms, an alky! of 1 
to 4 carbon atoms; a pyridylalkyl in which the alkyl group 
contains 1 to 3 carbon atoms; a naphthylalkyl in which the 
alkyl group contains 1 to 3 carbon atoms; a pyridylthioal- 
kyl in which the alkyl group contains 1 to 3 carbon atoms; 
a styryl; a 1-methyl-2-imidazolylthioalkyl in which the 
alkyl group contains 1 to 3 carbon atoms; a 1-oxophenyl-3- 
indan-2-yl; an aromatic or heteroaromatic radical selected 
from the group consisting of a phenyl which is unsubsti- 
tuted, mono- or polysubstituted by halogen, a C)-Cy4 alkyl, 
a C\-C4 alkoxy, CN, NO2, CF3 or a hydroxyl a naphthyl, 
said naphthyl being unsubstituted, mono- or polysub- 
stituted by C1 -C4 alkyl or hydroxyl; a pyridyl, a thienyl, 
an indolyl or a benzothienyl, said pyridyl, thienyl, indolyl 
and benzothienyl groups being unsubstituted, mono- or 
polysubstituted by a C;-C, alkyl or a hydroxyl, and T’ 
represents a bond, a —CH?-group or a —C(O)-group; and 

Ar’ represents a phenyl, unsubstituted or substituted one or 
more times with a halogen atom, a C;-C;3 alkyl, a trifluo- 
romethyl, a Cy-C3 alkoxy, or a hydroxy]; a thienyl, pyri- 
dyl or naphthyl group, the said groups being unsubstituted 
or substituted with a halogen; an indolyl group or a benzo- 
thienyl group; 

or a salt thereof. 


5,300,649 
PROCESS FOR THE PRODUCTION OF LACTAMS 

Gareth Griffiths, Visp, and Felix Previdoli, Brig, both of Swit- 

zerland, assignors to Lonza Ltd., Gampel/Valais, Switzerland 

Filed Sep. 3, 1992, Ser. No. 940,388 
Claims priority, application Switzerland, Sep. 12, 1991, 2697 
Int. Cl.5 CO7D 211/36 

USS. Cl. 546—290 19 Claims 

1. Process for theproduction of lactams of the fomrula: 


R! R3 


NH 


SS 
‘So 


R2 R* 
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wherein R! and R? are either independent of one another and 
each is hydrogen, alkyl, aryl, alkoxy, aryloxy, alkylthio, 
arhithio or trialkylsiloyloxy or together from a methanediyl or 
ethanediyl group, R3 and R‘ are independent of one another 
and each is hydrogen, alkyl, aryl, alkoxy, aryloxy, alkylthio, 
arylthio or trialkylsilyloxy and R5 and R® are either indepen- 
dent of one another and each is hydrogen, alkyl, aryl, alkoxy, 
aryloxy, alkylthio, arylthio or trialkylsilyloxy or together with 
the two carbon atoms of the Ictam ring conncted by thedfouble 
bond form a carbocyclic or heterocyclic ring having Sto 8 ring 
members, comprising subjecting a 1,3-diene of the general 
formula: 


R 


5 
RPI 


SUF? 


R4 


Ro 


wherein R! to R® have the above-mentioned meanings, in 
thepresence of water to a cyclo-addition with a sulfonyl cya- 
nide, said sulfonyl cyanide at least partly being formed in situ 
from a sulfinic acid of the fomrula: 

R—SO2H Ill 
wherein R is a C}-C¢-alkyl group or an optionally substituted 
phenyl group, and/or a salt of thereof, and cyanogen chloride 
and in the same process step subjectin the cycloaddition iner- 
mediate to hydrolysis with said water. 


5,300,650 
PROCESS FOR PRODUCING 
AMINOMETHYLPYRIDINE HAVING A CHLORINE 
ATOM AT a-POSITION 
Toshinari Nabata, Hyogo, Japan, assignor to Koei Chemical Co., 
Ltd., Osaka, Japan 
PCT No. PCT/JP92/00094, § 371 Date Sep. 25, 1992, § 102(e) 
Date Sep. 25, 1992, PCT Pub. No. WO92/13840, PCT Pub. 
Date Aug. 20, 1992 
PCT Filed Jan. 31, 1992, Ser. No. 927,425 
Claims priority, application Japan, Feb. 4, 1991, 3-035598 
Int. Cl.5 CO7D 213/61 
US. Cl. 546—329 10 Claims 
1. A process for producing an aminomethylpyridine having 
a chloririe atom at the a-position by subjecting a 2- 
chlorocyanopyridine represented by the formula (I) 


®)n ® 


CN 
SS 


cl N 


(wherein, R represents an alkyl group, an n represents 0, 1 or 
2), to a catalytic reduction in the presence of a hydrogenation 
catalyst, which process is characterized in that said cyanopyri- 
dine is subjected to a catalytic reduction in a non-aqueous 
reaction system. 


CHEMICAL 


5,300,651 
PROTECTED DERIVATIVES OF TRYPTOPHAN, 
PROCESSES FOR THEIR PREPARATION AND THEIR 
USE FOR THE PREPARATION OF DIPEPTIDE, 
POLYPEPTIDE OR PROTEIN STRUCTURES 
Peter D. White, Southwell, United Kingdom, assignor to Calbio- 
chem-Novabiochem AG, Laufelfingen, Switzerland 
Filed May 27, 1992, Ser. No. 888,667 
Claims priority, application Switzerland, May 31, 1991, 
1613/91 
Int. Cl.5 CO7F 9/06; CO7TD 209/18 
US, Cl. 548—113 7 Claims 
1. A protected derivative of tryptophan comprising a trypto- 
phan moiety having a protected a-amino group and an option- 
ally modified carboxylic acid group, wherein 
the NH-group of the tryptophan indole nucleus is protected 
with a tert.-butyloxycarbony! group, 
the tryptophan a-amino group is protected with a 9-fluore- 
nyl-methyloxy-carbonyl group, and 
the optionally modified carboxylic acid group is 
(i) present as a free COOH group, 
Gi) modified with a protecting group, 
(iii) modified with an activating group, or 
(iv) comprises an acyl group bonded to a moiety other 
than a protecting group or an activating group. 


5,300,652 
PREPARATION OF MONOCLINIC METAZACHLOR 
Michael Keil, Freinsheim; Bjoern Girgensohn, Mannheim; Gott- 
hard Synnatschke, Ludwigshafen; August Wigger, Neuhofen; 
Hans Ziegler, Mutterstadt, and Walter Gueckel, Limburger- 
hof, all of Fed. Rep. of Germany, assignors to BASF Aktien- 
geselischaft, Ludwigshafen, Fed. Rep. of Germany 
Division of Ser. No. 920,815, Jul. 24, 1992, Pat. No. 5,250,503, 
which is a continuation of Ser. No. 551,778, Jul. 12, 1990, 
abandoned. This application Apr. 19, 1993, Ser. No. 47,290 
Claims priority, application Fed. Rep. of Germany, Jul. 29, 
1989, 3925253 
Int. Cl.5 CO7D 231/12 
US. Cl, 548—375.1 1 Claim 
1. A process for the preparation of crystalline monoclinic-2- 
chloro-(2',6'-dimethyl-N-pyrazazol-1-yimethyl)-acetanilide of 
the formula I 


N 
CH2—N 
x 
N 
: 
CO—CH?2Cl 
CH3 
which melts at 76° C., which process comprises: mixing an 
aqueous solution containing sulfuric acid of modification 1B of 
the compound I with water and with a water-miscible polar 
inert organic solvent selected from the group consisting of an 
alcohol, a ketone, dimethyl sulfoxide and diethylene glycol at 
from 0° to 50° C. to precipitate the crystalline monoclinic 


modification 1A of the compound I from the aqueous solution, 
and thereafter isolating the crystalline product. 





OFFICIAL GAZETTE 


5,300,653 
SEPARATION METHOD OF AMINO ACIDS 
Shohei Nozaki, Yokohama; Naohiro Murata, Kamakura, and 
Kiyoo Miyazaki, Yotsukaido, all of Japan, assignors to Mitsui 
Toatsu Chemicals, Incorporated, Tokyo, Japan 
Continuation of Ser. No. 612,478, Nov. 14, 1990, abandoned. 
This application Dec. 23, 1992, Ser. No. 995,959 
Claims priority, application Japan, Nov. 20, 1989, 1-299500 
Int. C1.5 CO7D 209/20; COTC 229/36 
US. Cl. 548—497 8 Claims 
1. A method for separating at least one aromatic amino acid 
having a benzene nucleus from an aqueous solution of mixed 
amino acids including said at least one aromatic amino acid, 
which comprises: 
providing a strongly acidic gel-type cation exchange resin 
which is a sulfonated product of a styrene-divinylbenzene 
copolymer and has been converted into a salt with an 
alkali metal or an alkaline earth metal; and 
bringing said aqueous solution into contact with said cation 
exchange resin, whereby said at least one aromatic amino 
acid is selectively sorbed by said cation exchange resin 
and wherein said sorbed amino acid is desorable with 
water. 


5,300,654 
METHOD FOR THE PREPARATION OF UNSATURATED 
KETONES 
Masashi Nakajima; Tadashi Kyotani, and Mikio Sawaki, all of 
Takaoka, Japan, assignors to Nippon Soda Co., Ltd., Ohtema- 
chi, Japan 
PCT No. PCT/JP90/01489, § 371 Date Jul. 15, 1991, § 102(e) 
Date Jul. 15, 1991, PCT Pub. No. WO91/07368, PCT Pub. 
Date May 30, 1991 
PCT Filed Nov. 15, 1990, Ser. No. 730,844 
Claims priority, application Japan, Nov. 17, 1989, 1-297389 
Int. Cl.5 CO7C 45/64, 45/66; COTD 309/06, 335/02 
US. Cl, 549—13 3 Claims 
1. Method for preparing a,B-unsaturated ketone which 
comprises: 
(1) dehydrating a B-hydroxyketone of the formula (I) 


RCHCH?CCH3 
OH O 


wherein R is (i) an aliphatic group having a side chain at 
the 1 position, (ii) an alicyclic group optionally substi- 
tuted, (iii) a heterocyclic group optionally substituted; or 
(iv) a phenyl group optionally substituted; 

(2) in the presence of an acid catalyst in a solvent mixture 
comprising water and a water-insoluble organic solvent 
compound 

(3) under conditions sufficient to thereby produce a a,- 
unsaturated ketone of the formula (II) 


RCHSCHOCH; an 


Oo 


wherein R is as defined above. 
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5,300,655 
2-CARBOXY-THIOPHENE DERIVATIVES 
Frederick J. Ehrgott, Killingworth; Carl J. Goddard, Groton, 

and Gary R. Schulte, Stonington, all of Conn., assignors to 

Pfizer Inc., New York, N.Y. 

Continuation of Ser. No. 710,419, Jun. 5, 1991, abandoned, 
which is a division of Ser. No. 473,266, Jan. 31, 1990, Pat. No. 
5,047,554, and a continuation of Ser. No. 340,113, Apr. 18, 1989, 

abandoned. This application Dec. 16, 1992, Ser. No. 993,516 

Int. C1.5 CO7D 333/40, 285/08 
US. Cl. 549—71 
1. A compound of the formula 


1 Claim 


3 2 


A2 B! 
4 


HOOC’ 2~ w3 
and the salts thereof wherein A? is H; B! is at the 4 position and 


is S(O)pR'6, CON(CH3)2, or COOCH;, or B! is at the 5 posi- 
tion and is SO2NHCH;, or B! is at the 4 or 5 position and is 


N a N N-—-N 
—-R R2 
\ R . + aii it Poy 


zi 


zi 


nN 
~ ¥ Sue or 
N 


N 
-¥ SR, 


N—z! 


p’ is one; 

W3 is S; Z! is O or S; R!2 is H, F, Cl, Br, CF3 or (C-Ce)al- 
kyl; and 

R!6 is (Cj-C,4)alkyl, provided that when B! is at the 5 posi- 
tion and is 


N 
+ po 
z) 


R!2 is not H or (Ci-Cg) alkyl. 


5,300,656 
COUMARIN DERIVATIVES, PROCESS FOR THEIR 
PREPARATION, THEIR USE AND THIAZOLYL ACETIC 
ACID DERIVATIVES AS INTERMEDIATES 
Eberhard Kuckert, West Haven, Conn.; Gunther Beck, Leverku- 
sen, Fed. Rep. of Germany; Florin Seng, Bergisch Gladbach, 
Fed. Rep. of Germany, and Antonius Lébberding, Wuppertal, 
Fed. Rep. of Germany, assignors to Bayer Aktiengesellschaft, 
Leverkusen, Fed. Rep. of Germany 
Continuation of Ser. No. 610,864, Nov. 8, 1990, abandoned. This 
application Jul. 16, 1992, Ser. No. 915,772 
Claims priority, application Fed. Rep. of Germany, Nov. 21, 
1989, 3938598; Aug. 23, 1990, 4026613 
Int. Cl. COTD 405/04, 405/12, 311/16, 11/80 
US. Cl, 549—288 3 Claims 
1. A coumarin derivative of the formula 
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R4 
* 
N 


R3 


in which 

R! denotes cyano, 

R2 represents phenyl or thiazolyl bonded in that 2-, 4- or 
5-position, where pheny] is substituted by nitro, cyano, 
amino, —CH—C)-Cy-alkyl, —C,-C4-alkyl-NH2, —C- 
1-C4-alkyl-NH—C}-Cy-alkyl, carboxyl, C;-C,-alkox- 
ycarbonyl, C;-Cy4-alkyl-carbonyloxy, hydroxyl, C;-C4- 
alkylamino-carbonyl or C;-Cy4-alkylcarbonylamino and 
can additionally be substituted by C;1 « C4-alkyl, fluorine, 
chlorine, or bromine, and where thiazoly] is monosubstitu- 
ted or disubstituted by chlorine, cyano, where, in the case 
of disubstitution, the two substituents may be different and 
where the 4- and 5-position can together carry a fused 
benzene ring which can be substituted by carboxyl, amino 
or hydroxyl, 

R3 denotes C)-C4-alkyl or Cj-C4-alkoxycarbonyl-C}-C4- 
alkyl and 

R‘ represents C;-C4-alkyl which is substituted by hydroxyl, 
amino, carboxyl or C;-C4-alkoxy-carbonyl and 

provided that one of the radicals R2, R3 and R‘ carries a pri- 
mary or secondary amino group, the hydroxyl group, the 
carboxyl group or the C;-C4-alkoxy-carbonyl group. 


5,300,657 
PROCESS FOR PREPARING CHELIDONIC ACID 
Bijan Harirchian, South Orange, and Joha L. Gormley, Fair 
Lawn, both of N.J., assignors to Lever Brothers Company, 
Division of Conopco, Inc., New York, N.Y. 
Continuation of Ser. No. 986,224, Dec. 7, 1992, abandoned. This 
application Apr. 12, 1993, Ser. No. 46,514 
Int. Cl.5 CO7D 309/38 
US, Cl. 549—420 8 Claims 

1. A process for the manufacture of chelidonic acid compris- 

ing the steps of: 

(i) mixing metal alkoxide, dialkyl oxalate and an alcohol 
together in a reaction vessel; 

(ii) stirring the mixture of (i) while adding acetone at a rate 
such that the concentration of unreacted acetone in the 
reaction mixture is not greater than 30% of the dialkyl 
oxalate and metal alkoxide together; 

(iii) neutralizing the product of (ii) with acid; 

(iv) refluxing to form chelidonic acid. 


5,300,658 
2,5-BIS(1,1-DIALKOXY-2-PROPYL)-2,5-DIHYDROFU- 
RANS, THE PREPARATION THEREOF AND THE USE 
THEREOF FOR THE PREPARATION OF 
CAROTENOIDS 
Juergen Frank, Limburgerhof; Udo Rheude, Heidelberg; Bern- 

hard Schulz, Schwetzingen; Joachim Paust, Neuhofen, and 

Eckhard Hickmann, Dannstadt-Schauernheim, all of Fed. 

Rep. of Germany, assignors to BASF Aktiengesellschaft, 

Ludwigshafen, Fed. Rep. of Germany 

Filed Apr. 10, 1992, Ser. No. 866,590 

Ciaims priority, application Fed. Rep. of Germany, Apr. 15, 

1991, 4112272 
Int. Cl.5 CO7D 307/28 

US. Cl. 549—502 2 Claims 

1. A 2,5-bis(1,1-dialkoxy-2-propyl)-2,5-dihydrofuran of the 
formula I 


CHEMICAL 


R'—o Oo—R! 


R2—O oO O—R?, 


where R! and R? are identical or different alkyl groups of 1 to 


4 carbons. 


5,300,659 
HEPTITOLS 
George W. J. Fleet, Oxford, and Bryan G. Winchester, London, 
both of United Kingdom, assignors to Monsanto Company, St. 
Louis, Mo. 
Division of Ser. No. 954,199, Sep. 29, 1992, Pat. No. 5,250,703. 
This application Jun. 14, 1993, Ser. No. 75,940 
Int. Cl.5 CO7D 207/12, 407/06 
USS. Cl. 548—556 2 Claims 

1. A method for the synthesis of 1-Amino-2,5-anhydro-1- 

deoxy-D-glycero-D-taloheptitol comprising: 

a. reacting 3,4:6,7-di-O-isopropylidene-D-glycero-D-galac- 
to-heptono-lactone with mesyl chloride to give the corre- 
sponding mesylate, 

b. reacting the mesylate with potassium carbonate to pro- 
duce ring contraction to a tetrahydrofuran ester with 
inversion of configuration at C-2, 

c. reducing the tetrahydrofuran ester with lithium aluminum 
hydride to give a primary alcohol, 

d. esterifying the primary alcohol at C-1 with mesyl chloride 
to afford a mesylate, 

e. displacing the mesylate function in the mesylate with 
alkali metal azide, to give the corresponding azide, 

f. removing the isopropylidene protecting groups from the 
azide by acid hydrolysis to give the corresponding azido- 
tetraol, and 

subjecting the azidotetraol to palladium catlyzed reductive 
hydrogenation to form the desired 1-amino-2,5-anhydro- 
ldeoxy-D-glycero-D-talo-heptitol. 


5,300,660 
EFFICIENT STEREOCONSERVATIVE SYNTHESIS OF 
1-SUBSTITUTED (S)- AND 
(R)-2-AMINOMETHYLPYRROLIDINES AND 
INTERMEDIATES THERETO 
Hans-Jiirgen Federsel, Stockholm; Thomas Hogberg; Sten I. 
Rimsby, both of Sédertialje, and Hans E. P. Strom, Jiirna, all 
of Sweden, assignors to Astra Lakemedel Aktiebolag, Soder- 
talje, Sweden 
Continuation of Ser. No. 561,278, Aug. 1, 1990, abandoned, 
which is a continuation of Ser. No. 364,074, Jun. 8, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 141,605, 
Dec. 30, 1987, abandoned. This application Nov. 12, 1992, Ser. 
No. 974,683 
Claims priority, application Sweden, May 22, 1986, 8602339 
Int. Cl.5 CO7D 207/09 
US. Cl. 548—566 7 Claims 
1. A stereoconservative method for preparation of the (R)- 
or (S)-isomer of a compound of the formula I with at least 95% 


optical purity 
oo idiadh 


N 


® 


| 
CHR! 


wherein R! is a hydrogen atom, a lower alkyl, alkenyl or 
alkynyl group, a cycloalkyl group, or a group (CH2)m Ph 
where m is 0-3 and Ph is a substituted or unsubstituted phenyl 
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group, which comprises treating (R)- or (S)-proline of the 


formula 
ae BAe 
N 


| 

H 
or a salt thereof with retention of the stereochemistry, by 
o-alkylation with R2CH2OH or R2CH2X wherein R2 has the 


same definition as R! above and X is a halogen or a sulfonic 
acid residue to form the (R)- or (S)-isomer of an ester of the 


formula V 
Ra 
D 


H 
or a salt thereof followed by N-alkylation with R'CH>X in the 
presence of a base in a suitable organic solvent or by reductive 


alkylation with R'!CHO and a reducing agent, where R! and X 
are as defined above to form an ester of the formula II 


5 ae 
N 


| 
CHR! 


a 


followed by aminolysis at a temperature below 100° C. to form 
the (R)- or (S)-isomer of an amide with the formula III 


ee 


N 


dit 


| 
CHR! 


followed by reduction of the amide of formula III to form the 
(R)- or (S)-isomer of a compound of formula I with at least 
95% optical purity. 


5,300,661 
PROCESS FOR PREPARATION OF A RECORDING 
MATERIAL COMPRISING A NOVEL CRYSTAL OF A 
FLUORAN COMPOUND 
Masakatsu Nakatsuka; Atsuo Otsuji; Kiyoharu Hasegawa; 
Kazuyoshi Kikkawa, and Akihiro Yamaguchi, all of 
Kanagawa, Japan, assignors to Mitsui Toatsu Chemicals, Inc., 
Tokyo, Japan 
Division of Ser. No. 949,932, Sep. 24, 1992, which is a division of 
Ser. No. 717,568, Jun. 19, 1991, Pat. No. 5,185,453. This 
application Jul. 21, 1993, Ser. No. 94,727 
Claims priority, application Japan, Jun. 19, 1990, 2-158763; 
Oct. 15, 1990, 2-273401 
Int. Cl.5 CO7D 311/88 
U.S. Cl. 549—226 3 Claims 
1. A process for preparing the crystalline form of the fluoran 
compound having the formula (I): 
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CH3 
)cucn, 
CH3 


YN 


CH3 


which has a melting point of from 159° to 161° C. and an X-ray 
diffraction diagram by Cu-Ka beams which indicates a high 
peak at a diffraction angle 26 of 6.9° and a relatively high peak 
at 19.4°, comprising precipitating the fluoran compound of the 
formula I in crystalline form from an organic solvent solution 
containing said fluoran compound and having a water content 
of 50% by weight or less, and isolating the thus-precipitated 
crystalline form. 


5,300,662 
PROCESS FOR PRODUCING COUMARIN AND 
DERIVATIVES THEREOF 
Yoshitaka Nishida; Kiyomi Sakai, and Tamio Shirafuji, all of 
Ehime, Japan, assignors to Sumitomo Chemical Company, 
Limited, Osaka, Japan 
Filed Oct. 26, 1992, Ser. No. 966,345 
Claims priority, application Japan, Oct. 24, 1991, 3-277688 
Int. Cl.5 CO7D 311/14, 311/16 
U.S. Cl. 549—290 14 Claims 
1. A process for producing coumarin or a derivative thereof 
represented by formula (2): 


Ri 


Ry 


wherein Rj, R2, R3, and Rg each represents a hydrogen atom, 
a methyl group, or an ethyl group, provided that at least two 
of Ri, R2, R3, and R4 are hydrogen atoms, 
said process comprising the step of: dehydrogenating 3,4- 
dihydrocoumarin or a derivative thereof represented by 
formula (1): 


Ri 


Ry 


wherein Rj, R2, R3, and Rg are as defined above, in the 
presence of a palladium catalyst by heating at a pressure of 
300 to 700 Torr. 
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5,300,663 
PHOTOCHROMIC NAPHTHACENEQUINONES, 
PROCESS FOR THEIR PREPARATION AND THE USE 
THEREOF 

Walter Fischer, Reinach, Switzerland; Evelyn Fischer, Weil am 
Rhein, Fed. Rep. of Germany; Ernst Minder, Sissach; Man- 
fred Hofmann, Marly, both of Switzerland; Jiirgen Finter, 
Freiburg, Fed. Rep. of Germany, and Heinz Spahni, Frenken- 
dorf, Switzerland, assignors to Ciba-Geigy Corporation, Ards- 
ley, N.Y. 

Division of Ser. No. 880,458, May 8, 1992, Pat. No. 5,206,395, 
which is a division of Ser. No. 639,463, Jan. 10, 1991, Pat. No. 
5,177,227. This application Jan. 11, 1993, Ser. No. 3,066 

Claims priority, application Switzerland, Jan. 18, 1990, 
161/90 
Int. Cl.5 CO7C 50/24, 5/30 
U.S. Cl. 552—202 
1. A compound of formula V 


1 Claim 


wherein 

R is unsubstituted C6—Cy4aryl or C6-Ci4aryl which is substi- 
tuted by C)-Cy2alkyl, C)-Ci2alkoxy, C)-Cy2alkylthiol, 
phenyl, benzyl, —CN, —CF3, halogen or —COORs; and 
Rs is H, Ci-Cygalkyl, cyclohexyl, cyclopentyl, phenyl, 
C1-C)2alkylphenyl, benzyl or C;-Cj2alkylbenzyl; and at 
least one of the substituents R; to R4 is an organic thiol, 
sulfoxy or sulfonyl group, and the other members R, to 
R, are H, F, Cl or Br. 


5,300,664 
METHOD FOR PRODUCING (+)-ESTRONE 
DERIVATIVES 

Seiichi Takano, and Kunio Ogasawara, both of Sendai, Japan, 

assignors to Chisso Corporation, Osaka, Japan 

Filed Nov. 25, 1992, Ser. No. 981,497 
Claims priority, application Japan, Nov. 25, 1991, 3-334554 
Int. Cl.5 CO7J 53/00 

USS. Cl, 552—510 

1. A compound represented by the formula: 


4 Claims 


wherein R is alkyl of 1-20 carbon atoms. 


5,300,665 
PROCESS FOR PREPARING FATTY ACID ESTERS AND 
AMIDES OF SULFONIC ACID SALTS 

David J. Tracy, Plainsboro, N.J.; Mitchell B. Ferguson, Winder, 
Ga., and Gordon Wall, Newton, N.J., assignors to Rhone- 
Poulenc Surfactants and Specialties, L.P., Princeton, N.J. 

Filed Sep. 16, 1992, Ser. No. 946,269 
Int. C1.5 COTC 143/90 

USS. Cl. 554—49 20 Claims 

1. A process for preparing a compound of formula (I) 


CHEMICAL 


RCOXR’'SO3M 19) 
wherein: 
R represents an aliphatic hydrocarbon residue of a fatty acid 
or a fatty acid ester containing from 6 to 24 carbon atoms, 
R’ represents a divalent hydrocarbon radical containing 
from 2 to 4 carbon atoms, 
X represents oxygen or N-R” where R” represents hydrogen 
or a C}-C7 alkyl, and 
M represents an alkali metal cation, 
the steps consisting essentially of: 

(a) heating a mixture of a molar excess of a fatty acid or 
fatty acid ester or a mixture thereof with a hydroxyalkyl 
sulfonate of the formula HOR’SO; M or aminoalkylsul- 
fonate of the formula 


ee 
H 


in the presence of a reaction promotor, at a temperature 
between about 200° to 250° C., in a substantially oxy- 
gen-free atmosphere, while removing water or alcohol 
of condensation formed during the reaction; 

(b) rapidly distilling the reaction mixture under conditions 
sufficient to remove excess fatty acid or excess fatty 
acid ester while maintaining the fluidity of the reaction 
mixture; 

(c) rapidly cooling the hot product to obtain a solid form 
of the compound of formula I with minimized color or 
product degradation. 


5,300,666 
SILICONE ISETHIONATE POLYMERS 

John Imperante, Lebanon, N.J., and Anthony J. O’Lenick, Jr., 

Lilburn, Ga., assignors to Siltech Inc., Norcross, Ga. and 

Phoenix Chemical, Somerville, N.J. 

Filed Oct. 12, 1993, Ser. No. 134,616 
Int. Cl.5 CO7F 7/08, 7/18 

US. Cl. 556—428 18 Claims 

1. A silicone polymer which conforms to the following 
structure: 


R—(CH2)2—SO3M 


wherein: 
R is 


e 
Si—O 

Me Q-C(O)—-0O— 

wherein 

Me is methy]; 

R2 is selected from the group consisting of methyl and 

phenyl; 

Q is (CH2)<; 

c is an integer from 3 to 17; 

A is selected from the group consisting of methyl and 


—Q—C(O)—O— 


m is an integer from 0 to 200; 

n is an integer from 1 to 10 when A is methyl; 

n is an integer from 0 to 10 when A is —Q—C(O)—O—; 

M is selected from the group consisting of Na, K, Li, and 
NH4. 
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5,300,667 
WATER DISPERSIBLE SILICONE COMPOSITION 
Kenneth A. Kasprzak, Saginaw, and Linda M. Madore, Midland, 
both of Mich., assignors to Dow Corning Corporation, Mid- 
land, Mich. 
Filed Aug. 10, 1992, Ser. No. 926,620 
Int. Cl.5 A61K 9/10; COTF 7/04, 7/08 
US. Cl. 556—437 3 Claims 
1. A water dispersible silicone composition consisting of a 
mixture of 25 to 75 percent by weight of a polydimethyisilox- 
ane polymer having the formula: 


a ae 
H3C—Si—O-€Si—03;Si—CH3 
CH3 CH3 CH3 


where x is an integer having a value of from one to about one 
hundred thousand, and 75 to 25 percent by weight of a poly- 
oxyalkylene siloxane copolymer having a formula selected 
from the group consisting of the formulae: 


RSi[(OSiMe2),OSiMe7G]4, (1) 


GMe?Si(OSiMe2),(OSiMeG),OSiMe2G, 
Me3Si(OSiMe?);(OSiMeG)OSiMe3, 
RSi[(OSiMe2),(OSiMeG) OSiMe3]4, 


RSi[(OSiMe2),(OSiMeG)gOSiMe2G]3, (5) 


RSi[(OSiMe2)(OSiMeG)_.OSiMe3]3, (6) 
in which formulae R is a hydrocarbon radical free of aliphatic 
unsaturation and contains from 1 to 10 carbon atoms. 

Me is a methyl radical, 

G is a radical of the structure —D(OR”)»A wherein 
D is an alkylene radical containing from 1 to 30 carbon 

atoms, 

R” is composed of ethylene radicals and radicals selected 
from the group consisting of propylene and butylene 
radicals, the amount of ethylene radicals relative to the 
other alkylene radicals being such that the ratio of carbon 
atoms to oxygen atoms in the total OR” block ranges from 
2.3:1 to 2.8:1, 

m has an average value from 7 to 100, 

A is a radical selected from the group consisting of the 
—OR’', —OOCR’ and 


oO 
ll 
—OCOR’ 


radicals wherein R’ is a radical free of aliphatic unsatura- 
tion selected from the group consisting of hydrocarbon 
and hydrocarbonoxy radicals, the A radical containing a 
total of less than eleven atoms, 
n has an average value of from 6 to 420, 
d has an average value of from 1 to 30, 
b has an average value of from 1 to 30 and 
c has an average value of from 3 to 30, 
said copolymers containing at least 13 percent by weight OSi- 
Me? units based on the weight of the copolymer. 


APRIL 5, 1994 


5,300,668 
CERTAIN ESTERS OF 
1-(4-X-METHYLPHENYL)CYCLOPENT-3-ENE-1-CAR- 
BOXYLIC ACID, WHEREIN X IS A 
TRIALKYLSILYLOXY, BROMO OR HYDROXY GROUP, 
AS INTERMEDIATES 
Paul A. Dasilva Jardine, Mystic, Conn., assignor to Pfizer Inc, 
New York, N.Y. 
Filed Mar. 10, 1993, Ser. No. 43,959 
Int. Cl.5 CO7C 62/32, 61/20; COTF 7/18 
US, Cl. 556—441 6 Claims 
1. (C; to C4 alkyl or halosubstituted C2 to C4 alkyl) 1-(4’-t- 
butyldimethylsilyloxymethylphenyl)cyclopent-3-ene-1-car- 
boxylate. 


5,300,669 
METHYLPHENETHYL FUNCTIONAL SILICONES 
Shoji Akamatsu, Chiba, Japan, assignor to Dow Corning Toray 
Silicone Co., Ltd., Tokyo, Japan 
Filed Nov. 12, 1992, Ser. No. 975,046 
Claims priority, application Japan, Nov. 28, 1991, 3-339875; 
Nov. 29, 1991, 3-342023 
Int. Cl.5 CO7F 7/08 
U.S. Cl. 556—453 
1. An organosilicon compound having the formula 


6 Clai 


ea 


R—Si—-O—Si—R 


CH3 CH3 
wherein one R is vinyl, and the other one R is 2-methyl- 
phenethyl. 


5,300,670 
FLUOROSILICONE POLYMER AND CURABLE 
FLUOROSILICONE POLYMER COMPOSITION 
Hideki Kobayashi, Chiba, Japan, assignor to Dow Corning 
Toray Silicone Co., Ltd., Tokyo, Japan 
Filed Mar. 22, 1993, Ser. No. 35,012 
Claims priority, application Japan, Apr. 27, 1992, 4-134213 
Int. Cl.5 CO7F 7/08 
US. Cl. 556—454 20 Claims 
1. A fluorosilicone polymer selected from the group consist- 
ing of polymers having the formula 


T(F(CF2)gC2H4CH3SiO),{QCH3SiO),T 
and polymers having the formula 


T(F(CF2)gC2H4CH3SiO),(RCH3SiO) (QCH3Si- 


ir 


wherein T is a monovalent group selected from the group 
consisting of a triorganosiloxy radicals and hydroxy] radical, R 
is a monovalent group selected from the group consisting of 
hydrocarbon radicals and substituted hydrocarbon radicals, Q 
is an alkenyl radical having 4 to 8 carbon atoms, a is an integer 
having a value of at least 4, x, y and z are integers, each having 
a value of at least 1, the proviso that (x+y+z)250, 
x/(x+y+z)=0.25 and z/(x+y+z)30.1. 
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5,300,671 
GEM-DIPHOSPHONIC ACIDS, AND 
PHARMACEUTICAL COMPOSITIONS CONTAINING 
THEM 
Sergio Tognella; Valeria Livi; Ernesto Menta, and Silvano Spi- 
nelli, all of Milan, Italy, assignors to Boehringer Mannheim 
Italia S.p.A., Milan, Italy 
PCT No. PCT/EP90/01710, § 371 Date Jun. 9, 1992, § 102(e) 
Date Jun. 9, 1992, PCT Pub. No. WO91/05791, PCT Pub. 
Date May 2, 1991 
PCT Filed Oct. 11, 1990, Ser. No. 847,067 
Claims priority, application Italy, Oct. 12, 1989, 22004 A/89 
Int. Cl.5 COTF 9/40, 9/38 
US. Cl. 558—159 
1. Compounds of formula (1) 


11 Claims 


O OR; 
7 
P 


\ 
OR2 
OR; 

a 


P 
IN 
oO 


(A) 
, 
N—(C)—CH—C—N—(B) 
f ll 
Re 


Rs 


OR2 


wherein: 
R, and R2, which can be the same or different, are hydrogen 
or C;-C4 alkyl: 
(A) is hydrogen or hydroxy, 
(B) is a straight or branched C;-Cg alkylene or, together 
with the adjacent nitrogen atom, a group of formula 


(CH2)m 


wherein the groups N(R3) and (CH2), may be in the 1,1; 
1,2; 1,3; or 1,4 position of the ring; 

m is the integer 5 or 6; 

n is an integer 1 to 5; 

R3 is hydrogen, straight or branched C;-Co alkyl; 

(C) is straight or branched C;-Cs alkylene, phenylene, an 
aralkylene chain of formula 


(CH2)n— 


in which n is as above defined; 
Rg is hydrogen or a group of formula 


Foy 
—N 
\ 
Rg 


in which R7 and Rg, which are the same or different, are 


hydrogen, straight or branched C;-C¢ alkyl, or one of 


R7 and Rg is as above defined and the other one is a 
group of formula 


Ro—-C— 


in which Rg is hydrogen, straight or branched C)-C4 
alkoxy; Rs and R¢ are 2-haloethy!l or Rs and R6, to- 
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455 


gether with the nitrogen atom to which they are bound, 
are a |-aziridinyl residue of formula 


=n] 


and isomers, diastereoisomers, and pharmaceutically 
acceptable salts thereof. 


5,300,672 
S-SUBSTITUTED CARBONYL SUBSTITUTED 
BETA-THIOACRYLAMIDE BIOCIDES AND 
FUNGICIDES 
Barry Weinstein, Dresher, Pa.; Philip Robinson, Isle of Palms, 
S.C.; Katherine E. Flynn, Fairfield, Ohio, and Cherylann 
Schieber, Narberth, Pa., assignors to Rohm and Haas Com- 
pany, Philadelphia, Pa. 
Continuation of Ser. No. 461,553, Jan. 5, 1990, Pat. No. 
5,166,390, This application Feb. 10, 1992, Ser. No. 834,012 
Int. Cl. CO7C 327/06, 327/08 
U.S. Cl. 558—254 
1. A compound of the formula 


1 Claim 


R}—-NH—C(=0)—C(—Z))=C(—Z>. 
)—-S—A—R2, 
wherein 

R1 is selected from n-octyl, propargyl, and 2,4,4-trimethyl-2- 
pentyl; 

R2 is selected from 2-chloroethyl, 3-methoxy-4-nitrophenyl, 
diphenylamino, 4-butylphenyl, and 3,5-dichloropheny]; 

Z and Z2 are each hydrogen; and 

A is carbonyl. 


5,300,673 
Patent Not Issued For This Number 


5,300,674 
P2'-MODIFIED HYDROXAMIC ACID COLLAGENASE 
INHIBITORS 

M. J. Crimmin, Marlow Bottom; A. H. Davidson, Witney, and 

R. P. Beckett, Aston, all of England, assignors to British 

Bio-Technology Limited, Oxford, England 

Filed Sep. 16, 1991, Ser. No. 760,741 
Claims priority, application United Kingdom, Feb. 7, 1991, 


9102635 


Int. Cl.5 CO7C 229/34, 259/06 
U.S. Cl. 560—42 
1. A compound of the formula: 


R2 
H 
namo aN N 
ll 
R! Oo 


6 Clai 


wherein 
R! is hydrogen, C;-C¢ alkyl, phenyl, or phenyl (C;-Ce 
alkyl); 
wherein 
R? is hydrogen, Cj-C¢ alkyl, C2-C¢ alkenyl, phenyl (C;-C6 
alkyl) or cycloalkyl (C:-Ce alkyl); 
wherein 
R5 is hydrogen or Ci-C¢ alkyl, R®° is hydrogen or methyl, 
and R3 represents —O—-CH2—CO—R® where R° is hy- 
droxyl, C;-C¢ alkyloxy, amino, amino substituted with 1 
or 2 Cj-C¢ alkyl, or benzyl groups, 
or salts thereof. 
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5,300,675 
PROCESS FOR SYNTHESIZING SUBSTITUTED 

CINNAMIC ACID DERIVATIVES 

Varadaraj Elango, Norwood, Mass., assignor to Hoechst Celan- 
ese Corp., Somerville, N.J. 
Filed Jun. 29, 1993, Ser. No. 85,262 
Int. Cl.5 CO7C 69/76 

US. Cl. 560—55 18 Claims 
1. A process for preparing a substituted cinnamic acid deriv- 
ative of the formula Ar—CH—CH—CO-—Z, the process 
comprising: reacting a diazonium salt of an aromatic amine of 
the formula Ar—NH) with an acrylic acid derivative of the 
formula CH2—CH—CO—Z in a suitable organic solvent 
containing a suitable buffer compound, the reaction being 
catalyzed by mixture comprising a copper salt and a palladium 
compound, at a reaction temperature of from about —70° C. to 
about 75° C., wherein Ar is a phenyl ring substituted in one or 
more positions, wherein the substituents are branched or un- 
branched C;-C¢ alkyl, C;-C¢ alkoxy, carboxy, halogen or 
cyano; Z is OR; or NR2R3, wherein Ry is branched or un- 
branched C;-Cj alkyl, unsubstituted or substituted aryl or 
arylalkyl, and R2 and R3 are independently selected from the 
group consisting of H, unbranched or branched C;-C}s alkyl 

and unsubstituted or substituted aryl or arylalkyl. 


5,300,676 
HERBICIDAL FLUORINE-SUBSTITUTED 
ALPHA-(5-ARYLOXYNAPHTHALEN-1-YL-OXY)-PRO- 
PIONIC ACID DERIVATIVES 
Roland Andree, Langenfeld; Michael Haug; Klaus Liirssen, both 
of Bergisch Gladbach; Hans-Joachim Santel, Leverkusen, and 
Robert R. Schmidt, Bergisch Gladbach, all of Fed. Rep. of 
Germany, assignors to Bayer Aktiengesellschaft, Leverkusen, 
Fed. Rep. of Germany 
Filed Apr. 11, 1991, Ser. No. 684,545 
Claims priority, application Fed. Rep. of Germany, Apr. 21, 
1990, 4012711 
Int. Cl.5 CO7C 69/76 
US. Cl. 560—56 5 Claims 
1. A fluorine-substituted a-(5-aryloxy-naphthalen-1-yl-oxy)- 
propionic acid derivative of the formula 


R2 R! @ 


<i valle RS 


CH3 


in which 

R! represents hydrogen, 

R? represents hydrogen, fluorine or chlorine, 

R3 represents fluorine, chlorine, cyano, trifluoromethyl or 
trifluoromethylsulphonyl, 

R‘ represents hydrogen, fluorine or chlorine and 

R5 represents chlorine, hydroxyl, amino, C,-C¢-alkylamino, 
C3-C4-alkenylamino, C3-C4-alkinylamino, phenylamino, 
benzylamino, C;-C4-alkoxycarbonyl-C;-C2-alkylamino, 
cyanoamino, di-(C;-C4-alkyl)-amino, di-(C3-C4-alkeny])- 
amino, C,-C4-alkyisulphonylamino, phenylsul- 
phonylamino,  tolylsulphonylamino, hydroxylamino, 
C,-C¢-alkoxyamino, N-(C\-C¢-alkoxy)-N-(C1-C4-alkyl- 
Jamino, hydrazino, C;-C4-alkylsulphonylhydrazino, phe- 
nylsulphonylhydrazino, tolylsulphonylhydrazino, C;-C4- 
aikylthio, phenylthio, benzylthio, C;—C4-alkoxy-carbo- 
nyl-C;-C>-alkylthio or the group —O—R® where 
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C-Ce-alkyl, C3-C4-alkenyl, C3-C4-alkinyl, Cj-C4- 
alkoxy-C;-C4-alkyl, C)-C4-alkylthio-C;-C4-alkyl, 
C,-C4-alkylsulphinyl-C;-Cg4-alkyl, | C;-C4-alkylsulpho- 
nyl-C;-Cq-alkyl, phenoxy-C;-C3-alkyl, trimethylsilyl- 
methyl, phenylthio-C;-C3-alkyl, benzyloxy-C;-C3-alkyl, 
benzylthio-C;-C3-alkyl, C-C4-alkoxy-carbonyl-C)-C)- 
alkyl, C,-C4-alkylamino-carbonyl-C;-C2-alkyl, benzyl, 
pyrazolyl-C;-C4-alkyl, C2-C4-alkylideneaminooxy- 
C,-C4-alkyl and C2-C4-alkylideneamino, each of which is 
optionally substituted by fluorine and/or chlorine, or 
represents an ammonium, a C;-C4-alkylammonium, a 
sodium, potassium or calcium equivalent, or represents the 
group 


R? R§ 
| vv 
—CH—P 
R? 


where 

R! represents hydrogen, Cj-C4-alkyl, phenyl, furyl, thienyl 
or pyridyl, 

R8 represents C)-C4-alkyl or C}-C4-alkoxy, 

R? represents Cj-C4-alkoxy and 

Q represents oxygen or sulphur, or 

R® represents the group—(CH2),—R!° where 

n represents the numbers 0, 1 or 2 and 

R10 represents a heterocyclic radical selected from the 
group consisting of furyl, tetrahydrofuryl, oxotetrahy- 
drofuryl, thienyl, tetrahydrothienyl, perhydropyranyl, 
oxazolyl, thiazolyl, thiadiazolyl, dioxoianyl, perhydropyr- 
rolyl, oxoperhydropyrrolyl, isoxazolidinyl, pyridinyl or 
pyrimidinyl, each of which is optionally substituted by 
fluorine, chlorine, bromine and/or C)-Cg4-alkyl. 


5,300,677 
METHOD OF PREPARING INSOLUBLE 
HYDROLYSABLE TANNIN AND METHOD OF 
TREATING WASTE LIQUID WITH THE TANNIN 
Wataru Shirato, and Yoshinobu Kamei, both of Ibaraki, Japan, 
assignors to Mitsubishi Nuclear Fuel Company Ltd., Tokyo, 
Japan 
Division of Ser. No. 918,371, Jul. 23, 1992. This application Jan. 
22, 1993, Ser. No. 7,615 
Claims priority, application Japan, Aug. 7, 1991, 3-222288 
Int. Cl.5 CO7L 69/88 
USS. Cl. 560—68 
1. Insoluble hydrolysable tannin obtained by 
(a) dissolving a hydrolysable tannin powder in aqueous 
ammonia; 
(b) mixing the resulting solution with an aldehyde aqueous 
solution to form a precipitate; 
(c) heating the precipitate at a temperature and for a time 
sufficient to make the precipitate insoluble in water; 
(d) mixing the precipitate from step (c) with a mineral acid to 
make it insoluble in acid and alkali; and 
(e) filtering the resulting mixture to separate the precipitate. 


1 Claim 


5,300,678 
PREPARATION OF (107 -SUBSTITUTED URETHANO 
ALKYLCARBOXYLATES) 

Franz Merger, Frankenthal, and Martin Brudermueller, Mann- 
heim, both of Fed. Rep. of Germany, assignors to BASF Ak- 
tiengesellschaft, Ludwigshafen, Fed. Rep. of Germany 

Filed Feb. 5, 1993, Ser. No. 14,168 
Ciaims priority, application Fed. Rep. of Germany, Feb. 7, 
1992, 4203457 
Int. C1.5 CO7C 261/00 

U.S. Cl. 560—157 6 Claims 

1. A one-step process for the preparation of a w-(O-sub- 


R® represents a radical selected from the group consisting of stituted urethano)alkylcarboxylate, wherein a lactam having 
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from 4 to 9 ring members, which can have alkyl, alkenyl, 
cycloalkyl, or aralkyl groups containing up to 12 carbon atoms 
as substituents, is reacted with a carbonic diester of an alkanol, 
alkenol, cycloalkanol, or aralkanol containing up to 16 carbon 
atoms, at a temperature of from 25° to 300° C. in the presence 
of from 0.1 to 30 mole %, based on lactam, of a base. 


5,300,679 
SUBSTITUTED PROPANE-PHOSPHINIC ACID 
COMPOUNDS 

Eric K. Baylis, Offerton, England; Helmut Bittiger, Freiburg, 
Fed. Rep. of Germany; Wolfgang Frdéstl, Basel, Switzerland; 
Roger G. Hall, Flixton, England; Ludwig Maier, Arlesheim, 
Switzerland; Stuart J. Mickel, Lausen, Switzerland, and 
Hans-Rudolf Olpe, Bottmingen, Switzerland, assignors to 
Ciba-Geigy Corporation, Ardsley, N.Y. 

Division of Ser. No. 845,871, Mar. 3, 1992, Pat. No. 5,190,933, 
which is a continuation of Ser. No. 722,634, Jun. 27, 1991, 
abandoned, which is a division of Ser. No. 502,399, Mar. 30, 
1990, Pat. No. 5,064,819, which is a continuation-in-part of Ser. 
No. 484,716, Feb. 26, 1990, Pat. No. 5,051,524, which is a 
continuation-in-part of Ser. No. 378,887, Jul. 12, 1989, Pat. No. 
5,013,863, which is a continuation-in-part of Ser. No. 275,882, 
Nov. 25, 1988, abandoned. This application Oct. 29, 1992, Ser. 
No. 968,101 

Ciaims priority, application United Kingdom, Dec. 4, 1987, 
8728483 
Int. Cl.5 CO7F 9/30; A61K 31/13, 31/185 
US. Cl. 562—11 
1. A compound of the formula I 


20 Claims 


HO O R! R?2_ R3 
a | | 
P—CH—CH—CH—NH?, 


R 


wherein R denotes an aliphatic, cycloaliphatic, cycloaliphatic- 
aliphatic or araliphatic radical having 2 or more carbon atoms, 
and wherein one of the groups R!, R? and R3 represents hydro- 
gen, lower alkyl, cycloalkyl, phenyl or naphthyl, phenyl or 
naphthyl substituted by halogen, lower alkyl, lower alkoxy 
and/or trifluoromethyl, phenyl-lower alkyl or phenyl lower 
alkyl substituted in the phenyl moiety by halogen, lower alkyl, 
lower alkoxy and/or trifluoromethyl, another one of the R!, 
R2, and R3is hydrogen or, in the case of R! and R2, is hydroxy, 
and the remaining one of R!, R? and R3 is hydrogen, or 
wherein R denotes methyl, R; denotes hydrogen or hydroxy, 
R2 denotes an aromatic radical and R3 represents hydrogen, 
with the proviso that R is different from 1,1-di(C;—C4-alkoxy)- 
Ci-Cs-alkyl if one of R!, R2 and R3 represents hydrogen, 
C,-Cg-alkyl, C3-C¢-cycloalkyl, phenyl optionally substituted 
by halogen, C,-Cq-alkyl, C)-C4-alkoxy and/or trifluoro- 
methyl or C;-Cjo-phenylalkyl optionally substituted in the 
phenyl moiety by halogen, C)-C4-alkyl, C;-C4-alkoxy and/or 
trifluoromethyl and the other two of R!, R2 and R3 are hydro- 
gen, and with the additional proviso that R is different from 
ethyl if R2 denotes hydroxy and R! and R?3 are hydrogen, or a 
salt thereof, provided that salts of compounds of the formula I, 
wherein R denotes an unsubstituted aliphatic, cycloaliphatic or 
araliphatic hydrocarbon radical, R! and R3 denote hydrogen 
and R?is hydrogen or alkyl, with bases are different from alkali 
metal and ammonium salts. 
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5,300,680 
PROCESS FOR PREPARING SULFONIUM OR 
SULFOXONIUM SALTS OF 
N-PHOSPHONOMETHYLGLYCINE 
Raymond V. H. Jones, Linlithgow, and Elizabeth S. C. Simpson, 
Stonehouse, both of Scotland, assignors to Imperial Chemical 
Industries PLC, London, England 
Filed May 15, 1992, Ser. No. 883,087 
Claims priority, application United Kingdom, Jul. 4, 1991, 
9111974 
Int. Cl.5 COTF 9/28, 9/38 
US. Cl. 562—17 7 Claims 
1. A process for preparing a compound of formula (I): 


Il ll 
ail Niall ‘initia tained, 


OH 


where R!, R2, and Rare independently selected from alkyl or 
of formula (I): 


Ri—y+—R3 (H)mSO4(2—m)° 
I, 
2-—m 


where m is 0 or 1 and Y, R!, R2, and R3 are as defined in 
relation to formula (1); 
(a) wherein the reaction takes place in the presence of a base 
which is an organic amine or 
(b) wherein an aqueous solution of a compound of formula 
(II) is treated in a first stage with an aqueous inorganic 
base or ammonium hydroxide and the resultant solution is 
reacted in a second stage with N-phosphonomethy] gly- 
cine to form a compound of formula (1). 


5,300,681 
HYDROGENATION OF AROMATIC-SUBSTITUTED 
OLEFINS USING ORGANORUTHENIUM CATALYST 
Merrikh Ramezanian, Baton Rouge, La., assignor to Ethyl 
Corporation, Richmond, Va. 

Continuation of Ser. No. 774,797, Oct. 10, 1991, Pat. No. 
5,254,714. This application Jun. 10, 1993, Ser. No. 74,631 
Int. Cl.5 CO7C 53/134, 69/76; COTF 15/00 
US. Cl. 562—496 6 Claims 

1. A process for the enantioselective hydrogenation of an 
aromatic-substituted olefin of the formula: 


it es Sia @ 


Ar 


where R is hydrogen or C; to C¢ linear or branched alkyl, Z is 


ll 
—C—OR’ 


where R’ is hydrogen or C; to C¢ linear or branched alkyl, 
—CN, C(NH)OR” where R” is C; to C¢ linear or branched 
alkyl, or —C(O)NH)p; and Ar is phenyl or naphthyl unsubsti- 
tuted or substituted with benzoyl or substituted benzoyl, C; to 
Ce linear or branched alkyl, C; to C¢ linear or branched alkoxy, 
halo, or carboxylic acid or a C; to C¢ linear or branched alkyl 
ester thereof, which comprises contacting said aromatic-sub- 
stituted olefin with a catalytically effective amount of a ruthe- 
nium phosphite complex of the formula 


Ru,HyClA{R*-D-3PE)2(S)p an 
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where R4-D-3PE is 


where R‘ is hydrogen, C; to C¢ linear or branched alkyl or C; 
to C6 linear or branched alkoxy; R5 is C; to C¢ linear or 
branched alkyl or hydrogen; S is a tertiary amine; when y is 0, 
then x is 2, z is 4 and p is 1; and when y is 1, then x is 1, z is 1 
and p is 0 at a temperature and pressure sufficient to hydrogen- 
ate said aromatic-substituted olefin. 


5,300,682 
CATALYTIC OXIDATION OF ETHANE TO ACETIC ACID 
Patricia R. Blum, Macedonia, and Marc A. Pepera, Northfield, 
both of Ohio, assignors to The Standard Oil Co., Cleveland, 


Ohio 
Continuation-in-part of Ser. No. 712,293, Jun. 10, 1991. This 
application Apr. 29, 1992, Ser. No. 878,116 
Int. C1.5 CO7C 27/10, 51/16, 53/00 

US. Cl. 562—512.2 8 Claims 

1. A process for making acetic acid which comprises oxidiz- 
ing ethane with molecular oxygen in a reaction zone at a pres- 
sure of at least 100 psig while the reactants are in contact with 
a solid catalyst having the elements and relative atomic pro- 
portions indicated by the empirical formula: 


VPaM;,0x 


where M is one or more optional element selected from Co, 
Cu, Re, Fe, Ni, Nb, Cr, W, U, Ta, Ti, Zr, Zn, Hf Mn, Pt, 
Pd, Sn, Sb, Bi, Ce, As, Ag and Au, 

wherein 
a is 0.5 to 3, and b is 0 to 1, and 
x is a number determined by the valence 

requirements of the other elements in the catalyst, and 
wherein said catalyst contains crystalline vanadyl pyro- 
phosphate, (VO)2P207. 


5,300,683 
FLUORINATION OF ACETALS, KETALS AND 
ORTHOESTERS 
Thomas R. Bierschenk; Timothy Juhlke, both of Round Rock; 
Hajimu Kawa, and Richard J. Lagow, both of Austin, all of 
Tex., assignors to Exfluor Research Corporation, Austin, Tex. 
Continuation of Ser. No. 752,703, Aug. 30, 1991, Pat. No. 
5,202,480, which is a continuation of Ser. No. 413,785, Sep. 28, 
1989, Pat. No. 5,053,536, which is a continuation-in-part of Ser. 
No. 250,384, Sep. 28, 1988, abandoned. This application Oct. 26, 
1992, Ser. No. 966,681 
The portion of the term of this patent subsequent to Apr. 13, 
2010, has been disclaimed. 
Int. Cl.5 CO7C 59/245 
US. Cl. 562—582 3 Claims 
1. A perhalogenated polyether having an average formula: 
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Ri R3 


aie. (este nant Canidae 
R2 Ry 


wherein Y and Y’ are the same or different and are selected 
from the group consisting of linear and branched per- 
fluoroalkylenes having at least 2 carbon atoms; perfluoroalk- 
yleneoxyalkylene and _perfluoropoly-(alkyleneoxyalkylene) 
each having alkylene groups containing at least two carbon 
atoms wherein Y or Y’ one or more of the fluorine atoms may 
be substitute by a halogen atom other than fluorine; wherein X 
and Z are the same or different and are selected from the group 
consisting of —(CF2)/COF, —(CF2),OCF3, —(CF2),COOH 
and —C,F,, ;—1Clg, wherein r is an integer from 1 to 12 and 
q is an integer from 0 to 25; wherein Rj, R2, R3 and Rg are the 
same or different and are selected from the group consisting of 
—F, —Cl, —CF2Cl, —CFClz, —CCl3, perfluoroalky! of one 
to ten carbon atoms and perfluoroalkoxyalkyl of one to ten 
carbon atoms wherein one or more of the fluorine atoms may 
be substituted by a halogen atom other than fluorine; wherein 
n is an integer from 2 to 1,000; and wherein m is an integer 
from 0 to 1,000; provided that when R;, R2, R3 and R4 together 
are F, then Y and Y’ cannot be both —C2F4—. 

2. A perhalogenated polyether of claim 1, wherein Y and Y’ 
are selected from the group consisting of —C2F4—, —C3F6—, 
—CaFg—, —CsFio—, —CoFi2—, —CF2CF(CF3)—, 


—CF7CF(C2Fs5)— and —CF2CF(CF2Cl)—. 


5,300,684 
PROCESS FOR THE FLUIDIZED BED OXIDATION OF 
ETHANE TO ACETIC ACID 
Nancy C. Benkalowycz, Westlake; Patricia R. Blum, Macedo- 
nia, and David R. Wagner, Chesterland, all of Ohio, assignors 
to The Standard Oil Company, Cleveland, Ohio 
Filed Dec. 9, 1991, Ser. No. 803,882 
Int. Cl.5 CO7C 51/16 
U.S. Cl. 562—547 3 Claims 
1. A process for oxidizing ethane to acetic acid which com- 
prises feeding ethane and a recycle gas to a fluidized bed reac- 
tion zone containing fluidized particulate solid oxidation cata- 
lyst, feeding a molecular oxygen-containing gas separately 
from said ethane to said reaction zone so that said molecular 
oxygen-containing gas first mixes with the major portion of the 
combustible hydrocarbon feed gases within the fluidized bed, 
said process including the steps of (1) cooling the gaseous 
effluent from the reaction zone, (2) separating most of the 
acetic acid in liquid form from the effluent gases, leaving a 
gaseous stream containing nearly all of the carbon oxides 
contained in said effluent, (3) purging a small portion of said 
gaseous stream and recycling most of said gaseous stream as 
part of the feed to said reaction zone, 
wherein said purging serves to prevent build-up of carbon 
oxides in the reaction zone, and said recycling serves to 
maintain a high proportion of carbon oxides in said reac- 
tion zone gases, thus aiding in moderating the temperature 
elevating effect of the highly exothermic oxidation reac- 
tion in said reaction zone. 


5,300,685 
REMOVAL OF HALIDE IMPURITIES FROM ORGANIC 
LIQUIDS 
Mark O. Scates, Pearland; R. Jay Warner, and G. Paull Tor- 
rence, both of Corpus Christi, all of Tex., assignors to Hoechst 
Celanese Corporation, Somerville, N.J. 
Filed Nov. 25, 1991, Ser. No. 799,455 
Int. Cl.5 CO7C 51/42; BOID 15/04 
US. Cl. 562—608 20 Claims 
1. A method of removing halides from halide-containing 
liquids in liquid or vapor form, comprising (a) contacting a 
halide-containing liquid or vapor with a polymeric resin hav- 
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ing functional groups forming coordination complexes with 
one or more metal salts capable of reacting with halides to 
form metal halide precipitates in the halide-containing liquid or 
vapor, said functional groups having the capability to quatern- 
ize or form ionic salts with alkyl halides, and (b) maintaining 
the contact between the liquid or vapor and the coordinated 
resin for a time sufficient for metal halide precipitates to form 
and trapping said precipitates in the matrix of said polymeric 
resin. 


5,300,686 
SELECTIVE REACTION OF TRIALKYLALUMINUM 
WITH ORGANOPHOSPHORUS DIHALIDE 

Jeffrey E. Telschow, Tarrytown, N.Y., assignor to Akzo nv, 

Arnhem, Netherlands 

Filed Jan. 19, 1990, Ser. No. 467,711 
Int. Cl.5 CO7F 9/02 

US. Cl. 564—15 1 Claim 

1. A process for the manufacture of N,N-bis(2-methyl- 
propy!)-2-octylphenyphosphinyl)acetamide which comprises 
the manufacture of a composition comprising hydrolyzable 
halodiorganophosphine of the formula RR’PX, where R is 
phenyl, R’ is octyl, and X is halo which comprises the selective 
reaction of an organophosphorus dihalide of the formula 
RPX?2 with a trialkylaluminum of the formula Al(R’)3, the 
hydrolysis of the halodiorganophosphine to octylphenylphos- 
phine oxide, and the reaction of the ociylphenylphosphine 
oxide with diisobutylchloroacetamide. 


5,300,687 
TRIFLUQOROMETHYLBENZYLPHOSPHONATES 
USEFUL IN TREATING OSTEOPOROSIS 
Charles Schwender, Califon; Keith Demarest, Flemington, both 

of N.J., and David Wustrow, Ann Arbor, Mich., assignors to 
Ortho Pharmaceutical Corporation, Raritan, N.J. 
Filed Jul. 18, 1991, Ser. No. 732,267 
Int. Cl.5 CO7TF 9/02, 9/28; COTD 279/12, 265/30 
U.S. Cl. 564—15 2 Claims 
1. A compound represented by the formula I: 


Re 


fe) 
ll 
P—OR, 


R3 OR2 


wherein R, and R2 are the same or different and are selected 
from any of hydrogen, alkyl, alkenyl, hydroxyalkyl, al- 
koxyalky, aralkyl, aryl, or aminoalkyl with the proviso 
that at least one of Rj and R2 is aminoalky]; 

wherein aminoalkyl is —(CH2)n—N R7 Rg wherein n=2-6 
and R7 and Rg are the same or different and are selected 
from any of H, alkyl, aralkyl; 

wherein R3 and Rs may each be either H of CF3, with the 
proviso that only one of R3 or Rs may be CF3 at the same 
time; 

wherein R4 and R¢ may each be H or CF3, with the proviso 
that if either or both of R4 and R¢ are CF3, neither R3 nor 
Rs may be CF3, with the further proviso that R3-R¢ may 
not each be H at the same time; or pharmaceutically ac- 
ceptable salts thereof. 
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5,300,688 
METHOD FOR MAKING HYDRAZIDE OR HYDRAZINE 
COMPOUNDS 

Kenneth A. M. Kremer, Lawrenceville, N.J., assignor to Ameri- 

can Cyanamid Company, Wayne, N.J. 

Filed Nov. 16, 1992, Ser. No. 976,764 
Int. Cl.5 CO7C 241/02, 241/04 

U.S. Cl. 564—149 15 Claims 

1. A method for the preparation of a t-butyl hydrazide or 
t-butyl hydrazine from a t-butyl urea starting product compris- 
ing the steps of: 

(a) haloger.ating the t-butyl urea starting product; 

(b) mixing the halogenated t-butyl! urea with a dilute solution 
of an aqueous base; 

(c) adding a concentrated acid to the mixture produced by 
step (b) to produce a t-butyl hydrazine-containing dilute 
aqueous solution; 

(d) mixing an aqueous base, a first aprotic organic solvent, 
and an acid halide with the t-butyl hydrazine-containing 
dilute aqueous solution; 

(e) separating out the organic phase from the mixture pro- 
duced by step (d); and 

(f) adding a second solvent to the organic phase of the mix- 
ture produced by step (e). 


5,300,689 
OXIMATION PROCESS 

Leroy O. Krbechek, Santa Rosa, Calif., and Mary I. Casey, 

Bishopstown, Ireland, assignors to Henkel Corporation, Am- 

bler, Pa. 

Filed Mar. 20, 1992, Ser. No. 854,522 
Int. C1.5 CO7C 249/08 

US. Cl. 564—259 34 Claims 

1. In a method of preparing aliphatic or aromatic oximes 
with hydroxylamine the improvement which comprises con- 
ducting the reaction in the presence of about 0.001 to about 0.1 
moles of an acid phase transfer catalyst; an alkali metal or 
alkaline earth metal hydroxide, carbonate or bicarbonate in at 
least a stoichiometric amount to the hydroxylamine; and water 
in an amount of about 0.1 to about 10 moles of water per mole 
of carbonyl. 


5,300,690 
POLYOXIME DERIVED FROM CARBON 
MONOXIDE-PROPYLENE POLYKETONE 
Gurudas D. Sinai-Zingde, Mohegan Lake, N.Y., assignor to 
Akzo N.V., Arnhem, Netherlands 
Filed Oct. 14, 1992, Ser. No. 961,005 
Int. Cl.5 CO7C 251/32; CO8G 85/02 
USS, Cl. 564—268 3 Claims 
1. A polyoxime, obtained by reacting hydroxylamine with a 
linear, alternating copolymer of carbon monoxide and propy- 
lene, which comprises the recurring unit: —[H2C—CH(CH- 
3)—C(—=NOH)]—. 


5,300,691 
SUBSTITUTED BENZYL AMINES 
Michael T. Sheehan; James R. Sounik; Bret F. Hann, all of 
Corpus Christi, and William W. Wilkison, III, Richardson, all 
of Tex., assignors to Hoechst Celanese Corporation, Somer- 
ville, N.J. 
Filed May 28, 1993, Ser. No. 69,949 
Int. Cl.5 CO7C 217/54 
US. Cl. 564—389 4 Claims 
1. Amino compounds having the structural formula (1): 
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HO—R)t0—R23;0 


wherein n is 1-1000; and Ry=R2, and R, and R2 are from the 
group —CH2—CH2—; —CH2—C(CH3)H—; and —C(CH3. 
)JH—CH?2—; and R3 and Rg are each independently selected 
from the group consisting of H, —CH3, —CH2CH3; —CH- 
20H; and —CH2—CH2—OH; and the diasteromeric salts 
thereof. 


5,300,692 
PROCESS FOR PRODUCING 
4-AMINO-3-FLUOROBENZOTRIFLUORIDE 
Noriyasu Sakamoto, Nishinomiya; Toshiaki Taki, Toyonaka, 
and Noritada Matsuo, Itami, all of Japan, assignors to 
Sumitomo Chemical Company, Limited, Osaka, Japan 
Filed Nov. 19, 1992, Ser. No. 978,711 
Claims priority, application Japan, Nov. 20, 1991, 3-304608 
Int. Cl.5 CO7C 209/10 
US. Cl. 564—405 10 Claims 
1. A process for producing 4-amino-3-fluorobenzotrifluoride 
which comprises reacting 3,4-difluorobenzotrifluoride with 
anhydrous ammonia under pressure. 


5,300,693 
PROCESS FOR THE PREPARATION OF 
1,4-BIS(4-FLUOROBENZOYL)-BENZENE 

Walter Gilb, Hofheim am Taunus; Georg Griétsch, Bad Soden am 

Taunus, and Hans Schubert, Kelkheim, all of Fed. Rep. of 

Germany, assignors to Hoechst Aktiengesellschaft, Frankfurt 

am Main, Fed. Rep. of Germany 
PCT No. PCT/EP91/00929, § 371 Date Nov. 25, 1992, § 102(e) 

Date Nov. 25, 1992, PCT Pub. No. WO92/18862, PCT Pub. 

Date Dec. 12, 1991 

PCT Filed May 18, 1991, Ser. No. 949,526 

Claims priority, application Fed. Rep. of Germany, May 25, 

1990, 4016895 
Int. Cl.5 CO7C 45/46 

U.S. Cl. 568—323 8 Claims 

1. A process for the preparation of 1,4-bis(4-fluorobenzoyl)- 
benzene by reaction of terephthaloyl chloride with fluoroben- 
zene in the presence of aluminum chloride or aluminum bro- 
mide, which comprises metering aluminum chloride or alumi- 
num bromide into a mixture of terephthaloyl chloride and 
fluorobenzene at temperatures from about 25° C. to about 68° 
C. and allowing the mixture to react at said temperatures. 


5,300,694 
ALKOXYLATED COMPOUNDS AND THEIR USE IN 
COSMETIC STICK FORMULATIONS 
Ronald J. Smith, 72 Fairview Ave., Woodcliff Lake, N.J. 07675, 
and Stelio J. Elmi, 43 Hawthorne Ave., Hawthorne, N.J. 
07506 
Division of Ser. No. 845,860, Mar. 4, 1992, Pat. No. 5,258,136. 
This application Nov. 10, 1992, Ser. No. 974,145 
Int. Cl.5 CO7C 43/23 
US. Cl. 568—608 


1. A phenol compound of the formula: 


2 Claims 
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FORMULA A 


(O—R),0H 


wherein R; is an alkyl substituent of 15 carbon atoms, R is an 
ethyl substituent, and n is about 200. 


5,300,695 
PROCESS FOR PREPARING ALCOHOLS 
Cecelia A. Radlowski, Riverside, Ill., assignor to Amoco Corpo- 
ration, Chicago, Ill. 
Filed Dec. 7, 1992, Ser. No. 986,384 
Int. C1.5 CO7C 41/06, 29/34 
US. Cl. 568—697 17 Claims 
1. A process for producing a higher molecular weight alco- 
hol from a lower molecular weight feedstock comprising re- 
acting a first linear primary alcohol having X carbon atoms 
with a second linear primary alcohol having Y carbon atoms 
over a cation-containing L-type zeolite catalyst at a tempera- 
ture between 200° and 500° C., at a pressure from subambient 
to 2,000 psig, and at a weight hourly space velocity between 
0.2 and 300 hr—! to produce a product alcohol having X+Y 
carbon atoms, where X and Y are integers equal to or less than 
20. 
13. A process for making ether fuel components comprising 
the steps of: 
contacting a first alcohol having X carbon atoms and a 
second alcohol having Y carbon atoms over a cation-con- 
taining L-type zeolite catalyst at a temperature between 
200° and 500° C., at a pressure from subambient to 2,000 
psig, and at a weight hourly space velocity between 0.2 
and 300 hr—! to produce a branched-chain product alco- 
hol having X+Y carbon atoms wherein X+ Y is equal to 
6 or less; 
dehydrating the alcohol to form an olefin by dehydrating the 
alcohol in a 20 to 95 percent solution of a mineral acid or 
by dehydrating vaporized alcohol over a catalyst selected 
from the group consisting of alumina and solid acid cata- 
lysts at a temperature from about the boiling point of the 
alcohol to about 400° C.; and 
conducting a vapor phase reaction between the olefin and a 
third alcohol having Z carbon atoms wherein Z can be 1, 
2 or 3 to form a dialkyl ether of the form RyOR2 wherein 
R; is an alkyl group having X+Y carbon atoms and 
wherein R2 is an alkyl group having Z carbon atoms, said 
reaction occurring over a catalyst selected from the group 
consisting of medium pore zeolites and acid catalysts. 


5,300,696 
C4 REJECTION FOR ETHERIFICATION AND 
ISOMERIZATION PROCESS 
Charles P. Luebke, Mount Prospect; Srikantiah Raghuram, 
Buffalo Grove, and Joseph E. Zimmermann, Arlington 
Heights, all of Ill., assignors to UOP, Des Plaines, Ill. 
Filed Dec. 29, 1992, Ser. No. 998,177 
Int. Cl.5 CO7C 41/06, 5/22 
U.S. Cl. 568—697 12 Claims 
1. A process for the production of methyl tertiary butyl 
ether (MTBE) from a mixed C4 feedstream comprising bu- 
tanes, normal butenes, and isobutene, and methanol, said pro- 
cess comprising: 

(a) mixing at least a fraction of a feedstream comprising 
butanes, normal butenes and isobutene with methanol to 
produce a combined feed and contacting said combined 
feed with an etherification catalyst in an etherification 
zone at etherification conditions to react isobutene with 
said methanol and produce an etherification effluent 
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stream comprising, methanol, MTBE, butanes, and nor- 
mal butene isomers; 

(b) passing a separation zone input stream comprising at least 
a portion of said etherification effluent stream to a first 
separation zone, withdrawing a high boiling first fraction 
comprising said ether from said separation zone, and a 
second fraction comprising methanol, butanes, normal 
butene isomers; 

(c) recovering methanol from said second fraction and pass- 
ing an adsorption feed comprising at least a portion of said 
second fraction to an adsorptive separation zone, contact- 
ing said adsorption feed with an adsorbent at adsorption 
conditions to separate said adsorption feed into a saturate 
stream comprising butane isomers and an isomerization 
zone feed comprising normal butenes and butane at a 
lesser concentration than said normal butenes; 

(d) passing said isomerization zone feed to an isomerization 
reaction zone for the skeletal isomerization of normal 
butenes and contacting said isomerization zone feed with 
an isomerization catalyst at isomerization conditions; 

(e) withdrawing an isomerization zone effluent stream com- 
prising isobutene from said isomerization zone and passing 
at least a portion of said isomerization zone effluent to said 
etherification reaction zone to provide at least a portion of 
said etherification reaction zone feedstream; and, 

(f) passing said feedstream into at least one of said etherifica- 
tion zone, said separation zone and said isomerization 
zone. 


5,300,697 
ONE STEP SYNTHESIS OF METHYL T-BUTYL ETHER 
FROM T-BUTANOL USING HYDROGEN 
FLUORIDE-MODIFIED ZEOLITE CATALYSTS 
John F. Knifton, Austin, and John R. Sanderson, Leander, both 
of Tex., assignors to Texaco Chemical Company, White 
Plains, N.Y. 

Continuation-in-part of Ser. No. 745,777, Aug. 16, 1991, 
abandoned. This application Dec. 7, 1992, Ser. No. 986,193 
Int. C1.5 CO7C 41/09 
US. Cl. 568—698 1 Claim 

1. In a method wherein t-butanol is reacted with methanol in 
one step in the presence of a catalyst to provide methy] tert- 
butyl ether (MTBE), the improvement comprising using as a 
catalyst a rare earth exchanged crystalline aluminosilicate 
faujasite-type Y-zeolite having a silica to alumina ratio of 1.5 to 
3 modified with an aqueous solution of hydrogen fluoride of 1 
to 30N, and continuously contacting said t-butanol and metha- 
nol in a molar amount of about 0.1 to 10 moles of methanol per 
mole of t-butanol with said catalyst at temperatures of 160° C. 
and 180° C. and a pressure of about atmospheric to about 1000 
psig to obtain methyl tert-butyl ether product, wherein the 
product comprises a two-phase mix of an isobutylene-MTBE 
product-rich phase and a heavier aqueous methanol-rich phase. 


5,300,698 
PROCESS FOR THE PREPARTION OF 
1,3,5-TRIS(4’-HYDROXYARYL)BENZENE 

Mohammad Aslam, Corpus Christi, Tex., and William Basinger, 

Decatur, Ga., assignors to Hoechst Celanese Corporation, 

Somerville, N.J. 

Filed May 27, 1993, Ser. No. 68,460 
Int. Cl.5 CO7C 39/16 

US. Cl. 568—720 24 Claims 

1. A process for preparing a 1,3,5-tris(4’-hydroxyaryl)ben- 
zene compound of formula (1): 
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wherein R is hydroxy, R! is hydrogen, Cj-C12 alkyl, C3-C¢ 
cycloalkyl, phenyl, halogen, nitro, or alkyl or aromatic sulfo- 
nyl, x is an integer from 1 to 4, and when x is greater than 1 
each R! thereof can be the same or different, said process 
comprising reacting a substituted 4-hydroxyacetophenone-anil 
compound of formula (III): 


), 


R ai 


> 
SN 


wherein R, R! and x are as defined above, with an acid catalyst 
at about 150°-220° C. for about 0.25 to about 4 hours with 
water being continuously removed from the reaction, wherein 
compound III is present in at least three molar ratio quantities 
and is kept substantially anhydrous prior to said reaction, 
wherein said acid catalyst is present in a molar ratio range of 
about 1:4 to about 1:100 with respect to compound III, and 
wherein said catalyst is a salt of aniline or naphthylamine with 
said aniline or naphthylamine being substituted or unsubsti- 
tuted in its aromatic ring, said substituents being selected from 
the group consisting of a C;-C¢ alkyl, C;-C¢ alkoxy and halo 
groups. 


5,300,699 
PROCESS FOR PREPARING BISPHENOL A OF GOOD 
HEAT STABILITY 
Nobuo Moriya; Sachio Asaoka; Nobuyuki Suda; Susumu Yama- 
moto, all of Yokohama; Toshihiko Furukawa, Kitakyushu; 
Katsuhiko Sakura, Kitakyushu; Kiyoshi Hashimoto, Kitakyu- 
shu, and Nobuaki Egashira, Kitakyushu, all of Japan, assign- 
ors to Nippon Steel Chemical Co., Ltd., Tokyo and Chiyoda 
Corp., Yokohama, both of Japan 
Filed Apr. 13, 1993, Ser. No. 45,206 
Claims priority, application Japan, Apr. 20, 1992, 4-126773; 
Sep. 30, 1992, 4-283477 
Int. Cl.5 CO7C 37/70, 39/16 
USS. Cl, 568—724 9 Claims 
1. A process for preparing bisphenol A of good heat stability 
which comprises heat-treating bisphenol A containing a very 
small amount of impurities in a molten state at 185° to 220° C. 
for 5 to 60 minutes in an oxygen-free atmosphere. 
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5,300,700 
PROCESS FOR THE PRODUCTION OF HIGH-PURITY 
BISPHENOL A 
Georg Malamet; Hans-Peter Wirges; Claus Wulff, all of Krefeld, 
and Alfred Eitel, Dormagen, all of Fed. Rep. of Germany, 
assignors to Bayer Aktiengesellschaft, Leverkusen, Fed. Rep. 
of Germany 
Filed Apr. 20, 1993, Ser. No. 48,219 
Claims priority, application Fed. Rep. of Germany, Apr. 28, 
1992, 4213872 
Int. Cl1.5 CO7C 37/84, 39/16 
US. Cl. 568—724 8 Claims 
1. A process for purifying bisphenol A from reaction solu- 
tions prepared by reacting phenol with acetone in the presence 
of acid catalysts, which comprises cooling the reaction solu- 
tion to crystallize bisphenol into its 1:1 adduct with phenol, 
separating the adduct from the phenol mother liquor, adding to 
the separated adduct phenol in such quantity that the total 
phenol content is at least 40% by weight, purifying the result- 
ing mixture by fractional melt crystallization, and separating 
the resulting adduct by distillation into bisphenol A and phe- 
nol. 


5,300,701 
PROCESS FOR THE PREPARATION OF 
POLYISOBUTYL HYDROXYAROMATICS 
Richard E. Cherpeck, Cotati, Calif., assignor to Chevron Re- 
search and Technology Company, San Francisco, Calif. 
Filed Dec. 28, 1992, Ser. No. 997,982 
Int. Cl.5 CO7C 37/00 
U.S. Cl. 568—792 14 Claims 
1. A process for the preparation of a polyisobutyl hydroxy- 
aromatic compound which comprises alkylating a hydroxyaro- 
matic compound in the presence of an acidic alkylation cata- 
lyst with a polyisobutene having a number average molecular 
weight in the range of about 300 to 5,000 and wherein the 
polyisobutene contains at least about 70% of a methylvinyli- 
dene isomer. 


5,300,702 
RECOVERING VALUES FROM HEAVY ENDS IN 
BISPHENOL-A PRODUCTION 

David A. Perkins, and John E. Aiken, both of Monroeville, Pa., 

assignors to Aristech Chemical Corporation, Pittsburgh, Pa. 

Filed Mar. 1, 1993, Ser. No. 24,122 
Int. Cl.5 CO7C 37/74 

US. Cl. 568—724 9 Claims 

1. Method of recovering values from a waste stream in the 
production of bisphenol-A by the reaction of phenol and ace- 
tone in a reaction zone, said waste stream having a composition 
comprising about 50-90% by weight p,p-bisphenol-A, about 
5% to about 35%-o,p-bisphenol-A, about 0% to about 15% 
phenol, about 3% to about 15% 2,2,4-trimethyl-4-hydroxyphe- 
nyl-chroman and about 5% to about 30% other materials, 
comprising (a) introducing said waste stream into a thin-film 
evaporator to separate a heavy stream therefrom and recover 
at least about 70% of said waste stream in the form of a light 
stream, (b) introducing said light stream to a distillation tower 
to separate said light stream into (i) a fraction comprising at 
least about 70% p,p-BPA, (ii) a fraction comprising at least 
about 30% 2,2,4-trimethyl-4-hydroxyphenyl-chroman, and (iii) 
a fraction comprising phenol and at least about 40% o,P-BPA, 
and recovering the p,p-BPA values from stream (i). 


5,300,703 
ALKYLPHENOL SYNTHESIS USING HETEROPOLY 
ACID CATALYSTS 
John F. Knifton, Austin, Tex., assignor to Texaco Chemical 
Company, White Plains, N.Y. 
Filed Apr. 5, 1993, Ser. No. 43,091 
Int. C1.5 CO7C 37/14 
US. Cl. 568—794 7 Claims 
1. A one-step method for selective synthesis of para-nonyl- 
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phenol which comprises reacting phenol with mixed nonenes 
under adiabatic conditions in the presence of a catalyst consist- 
ing essentially of a heteropoly acid from the group consisting 
of 12-tungstophosphoric acid, 12-tungstosilicic acid and 12- 
molybdosilicic acid, supported on an inert oxide selected from 
the group consisting of titanium dioxide, alumina and silica, as 
well as mixtures thereof, at a temperature of from 60° C. to 
250° C. and a pressure of near atmospheric to about 500 psi. 


5,300,704 
CONTROLLED CATALYTIC AND THERMAL 
SEQUENTIAL PYROLYSIS AND HYDROLYSIS OF 
MIXED POLYMER WASTE STREAMS TO 
SEQUENTIALLY RECOVER MONOMERS OR OTHER 
HIGH VALUE PRODUCTS 
Robert J. Evans, Lakewood, and Helena L. Chum, Arvada, both 
of Colo., assignors to Midwest Research Institute, Kansas 
City, Mo. 
Division of Ser. No. 711,546, Jun. 7, 1991, Pat. No. 5,216,149. 
This application Dec. 4, 1992, Ser. No. 943,889 
Int. Cl.5 CO7C 37/00, 37/52 


USS. Cl. 568—806 4 Claims 
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1. A process of using fast pyrolysis in a carrier gas to convert 
a polystyrene and phenolics containing plastic waste feed 
stream having a mixed polymeric composition in a manner 
such that pyrolysis of a given polystyrene and phenolics and its 
high value monomeric constituent or derived high value prod- 
ucts occurs prior to pyrolysis of other plastic components 
therein comprising: 

a) selecting a first temperature program range of from about 
250° to about 550° C. to cause pyrolysis of said given 
polystyrene and phenolics composition and its high value 
monomeric constituent prior to a temperature range that 
causes pyrolysis of other plastic component; 

b) selecting an acid or base catalysts and an oxide or carbon- 
ate support and treating said feed stream with said catalyst 
to affect acid or base catalyzed. reaction pathways to 
maximize yield or enhance separation of said high value 
monomeric constituent or high value product of said 
polystyrene and phenolics composition in said first tem- 
perature program range; 

c) differentially heating said feed stream at a heat rate within 
said first temperature program range to provide differen- 
tial pyrolysis for selective recovery of optimum quantities 
of said high value monomeric constituent or high value 
product of said polystyrene and phenolics composition 
prior to pyrolysis of other plastic components therein; 

d) separating said high value monomer constituent or de- 
rived high value product from said polystyrene and phe- 
nolics; 

e) selecting a second higher temperature program range of 
from about 350° to about 700° C. to cause pyrolysis to a 
different derived high value product of said plastic waste 
and differentially heating said feed stream at said second 
higher temperature program range to cause pyrolysis of 
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said plastic into said different derived high value product; 
and 
f) separating said different derived high value product. 


5,300,705 
PROCESS FOR THE PREPARATION OF 

1a,25,26-TRIHYDROXY-22-ENE-CHOLECALCIFEROL 
Masami Okabe, Nutley, N.J., assignor to Hoffmann-La Roche 

Inc., Nutley, N.J. 

Filed Mar. 18, 1993, Ser. No. 32,905 
Int. Cl.5 CO9J 9/00; CO7TC 85/11, 35/08, 401/00 

US. Cl. 568—828 12 Claims 

1. A compound of the formula 


SS 


S 


. 


wo™ ow 


wherein W is hydrogen or the same or different oxygen 
protecting group. 


5,300,706 

PROCESS FOR THE PREPARATION OF D,1-MENTHOL 
Otto Immel; Gerhard Darsow, and Hans-Josef Buysch, all of 

Krefeld, Fed. Rep. of Germany, assignors to Bayer Aktien- 

gesellschaft, Leverkusen, Fed. Rep. of Germany 

Filed Mar. 10, 1993, Ser. No. 28,850 

Claims priority, application Fed. Rep. of Germany, Mar. 17, 

1992, 4208443 
Int. Cl.5 CO7C 29/00, 29/17 

U.S. Cl. 568—830 20 Claims 

1. A process for the preparation of d,l-menthol by catalytic 
hydrogenation of aromatic or partly hydrogenated cyclic 
compounds which have the carbon skeleton of menthol having 
at least one double bond and are substituted by oxygen in the 
3-position relative to the menthyl group, with simultaneous 
rearrangement of optically active or inactive stereoisomers of 
menthol, the amount of hydrogen per mol of starting material 
being at least 5 times the amount required for hydrogenation of 
a benzene nucleus and the reaction being carried out in the 
temperature range of 160° to 220° C. under a pressure of at 
least 25 bar, wherein the hydrogenation is carried out continu- 
ously on a fixed bed catalyst which comprises, as the active 
constituents, palladium, ruthenium, rhodium or a mixture of 
these elements, and which comprises, as promoters, one or 
more members of the group consisting of alkali metal hydrox- 
ides and alkali metal sulphates, and the support of which com- 
prises one or more rare earth metals and maganese. 


5,300,707 
CATALYSTS FOR THE GASEOUS PHASE OXIDATION 
OF OLEFINS INTO a,8-UNSATURATED ALDEHYDES 
Jack Caillod, Taverny; Philippe Jaeger, Salindres, and Olivier 
Legendre, Herblay, all of France, assignors to Rhone-Poulenc 
Chimie, Courbevoie, France 
Division of Ser. No. 811,128, Dec. 20, 1991, Pat. No. 5,225,389. 
This application Mar. 9, 1993, Ser. No. 28,141 
Claims priority, application France, Dec. 20, 1990, 90/16388 
Int. Cl.5 CO7C 45/35, 45/32 
US. Cl. 568—480 11 Claims 
1. In a process for the catalytic oxidation of an olefin into an 
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a,B-unsaturated aldehyde which process employs an oxidizing 
agent, the improvement which comprises, as the catalyst there- 
for, a catalyst composition comprising a particulate support 
substrate uniformly coated with 15% to 33% by weight of an 
adherent layer of a catalytically active phase, such support 
substrate comprising inert and solid spheres having a diameter 
ranging from 0.5 to 6 mm, said catalytically active phase com- 
prising a catalytically effective amount of bismuth and iron 
molybdate, and, optionally, at least one catalytically effective 
metal or non metal, and dopant amounts of phosphorus and 
potassium, with said phosphorus and said potassium each being 
present in said catalytically active phase in an atomic quantity 
ranging from 0.005 to 0.06 per 12 atoms of molybdenum, or of 
molybdenum plus any tungsten present therein. 


5,300,708 
PROCESS FOR THE CATALYTIC HYDROGENATION OF 
ORGANIC COMPOUNDS IN THE GAS PHASE 

Wolfgang Hofs, Obeerhausen, and Thomas Muller, Dinslaken, 

both of Fed. Rep. of Germany, assignors to Hoechst Aktien- 

gessellschaft, Fed. Rep. of Germany 

Filed Jun. 23, 1993, Ser. No. 81,682 

Claims priority, application Fed. Rep. of Germany, Jun. 25, 

1992, 4220783 
Int. Cl.5 CO7C 29/141, 31/20; F16F 1/34 


USS. Cl. 568—853 7 Claims 


COOLANT 
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1. A process for catalytic hydrogenation of an organic com- 
pound in a gas phase, said organic compound being mixed with 
recycle gas containing hydrogen, said process comprising 
warming said compound and said recycle gas from their start- 
ing temperatures to an intermediate temperature in a first heat 
exchange zone, introducing additional hydrogen into said 
compound and said recycle gas to form a starting material, 
heating said starting material from said intermediate tempera- 
ture to a reaction temperature in a second heat exchange zone, 
introducing said starting material into a reaction zone at said 
reaction temperature, wherein said organic compound is hy- 
drogenated to a reaction product, thereby forming circulating 
gas which includes said reaction product, said organic com- 
pound, and hydrogen, withdrawing said circulating gas from 
said reaction zone, compression of said circulating gas without 
prior cooling thereof, passing said circulating gas through said 
second heat exchange zone, whereby said circulating gas trans- 
fers heat to said starting materials, to cool said circulating gas 
and to cause said heating, passing partially cooled said circulat- 
ing gas through said first zone whereby said circulating gas 
causes said warming and is further cooled to cause said circu- 
lating gas to form a liquid phase, containing said reaction 
product, and a gas phase, comprising said recycle gas, and 
blending said recycle gas with said compound. 
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5,300,709 
PROCESS FOR WORKING UP A HYDROGEN 
FLUORIDE PHASE FROM A FLUORINATION 
REACTION MIXTURE 
Johannes Eicher, Garbsen; Werner Rudolph, Hanover, and 
Bernhard Schulte, Bad Rappenau, all of Fed. Rep. of Ger- 
many, assignors to Solvay Fluor and Derivate GmbH, Hano- 
ver, Fed. Rep. of Germany 
Filed Jan. 11, 1993, Ser. No. 3,001 
Claims priority, application Fed. Rep. of Germany, Jan. 15, 
1992, 4200792 
Int. Cl.5 CO7C 17/08 
USS. Cl. 570—164 8 Claims 
1. A process for working up a hydrogen fluoride phase 
recovered from a reaction mixture from a fluorination reac- 
tion, said process comprising contacting the hydrogen fluoride 
phase with oleum at a temperature of from 160° C. to 200° C. 
in order to separate water, and recycling the resulting hydro- 
gen fluoride to the fluorination reaction. 


5,300,710 
PROCESS FOR THE MANUFACTURE OF 
2-CHLORO-1,1,1,2-TETRAFLUOROETHANE AND 
PENTAFLUOROETHANE 

David R. Corbin, West Chester, Pa., and V. N. Mallikarjuna 

Rao, Wilmington, Del., assignors to E. I. Du Pont de Nemours 

and Company, Wilmington, Del. 

Filed Mar. 20, 1991, Ser. No. 672,870 
Int. Cl.5 CO7C 17/08 


US. Cl. 570—168 17 Claims 


1. A process for producing at least one compound selected 
from the group consisting of 2-chloro-1,1,1,2-tetrafluoroethane 
and pentafluoroethane comprising the step of reacting a pen- 
tahaloethane starting material of the formula C2HCls.xFx 
wherein x is an integer from 0 to 3 with HF in the gaseous 
phase at an elevated temperature in the presence of a supported 


metal catalyst; wherein said catalyst is a catalyst of metal 
fluoride on a fluorinated alumina support having an atomic 
ratio of F to Al at least 2.7:1 and containing B-aluminum fluo- 
ride; wherein said supported metal includes zinc and optionally 
includes one or more other metals selected from Groups VIII, 
VIIB, VIB, IIIB, IIB and IB of the Periodic Table and ele- 
ments having atomic numbers between 57 and 71; and wherein 
zinc is at least about 0.1 percent by weight of the catalyst and 
is at least about 40 percent by weight of the metal on said 
support. 


5,300,711 
PROCESS FOR THE MANUFACTURE OF 
2,2-DICHLORO-1,1,1-TRIFLUOROETHANE, 
2-CHLORO-1,1,1,2-TETRAFLUOROETHANE AND 
PENTAFLUOROETHANE 

David R. Corbin, West Chester, Pa., and V. N. Mallikarjuna 

Rao, Wilmington, Del., assignors to E. I. Du Pont de Nemours 

and Company, Wilmington, Del. 

Filed Mar. 20, 1991, Ser. No. 672,874 
Int. Ci.5 CO7C 17/08 

US. Cl. 570—168 12 Claims 

1. A process for producing at least one compound selected 
from the group consisting of 2,2-dichloro-1,1,1-trifluoroe- 
thane, 2-chloro-1,1,1,2-tetrafluoroethane and _pentafluoroe- 
thane comprising the step of reacting a tetrahaloethylene of the 
formula C2X4 wherein each X is chlorine or fluorine, with HF 
in the gaseous phase at an elevated temperature in the presence 
of a supported metal catalyst; wherein said catalyst is a catalyst 
of metal fluoride on a fluorinated alumina support having an 
atomic ratio of F to Al of at least 2.7:1 and containing B- 
aluminum fluoride; wherein said supported metal includes zinc 
and optionally includes one or more other metals selected from 
Groups VIII, VIIB, VIB, IIIB, IIB and IB of the Periodic 
Table and elements having atomic numbers between 57 and 71; 
and wherein zinc is at least about 0.1 percent by weight of the 
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catalyst and is at least about 40 percent by weight of the metal 
on said support. 


5,300,712 
HOMOGENEOUS CATALYTIC 

HYDRODECHLORINATION OF CHLOROCARBONS 
Ralph T. Baker, Wilmington, Del., assignor to E. I. Du Pont de 

Nemours and Company, Wilmington, Del. 

Filed May 27, 1993, Ser. No. 68,499 
Int. Cl.5 CO7C 17/10 

U.S. Cl. 570—176 9 Claims 

1. A liquid phase process for the preparation of RSCHC1) by 
the selective homogeneous catalytic hydrodechlorination of a 
compound having the formula R/CCl3 wherein Reis F, CF3, 
(CF2)nCl or (CF2),CF3, and n is 1-4 which comprises reacting 
the compound with hydrogen while in solution with a Periodic 
Table Group 8-10 metal complex hydrodechlorination catalyst 
without added base, to form R/CHCl2, wherein the Group 
8-10 metal is selected from the group consisting of Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd or Pt, with a tertiary Periodic Table Group 
15 ligand selected from the group consisting of phosphine, 
arsine, stibine, and bismuthine. 


5,300,713 
HYDROGENOLYSIS OF HALOCARBON MIXTURES 
William H. Manogue, Newark, and V. N. M. Rao, Wilmington, 
both of Del., assignors to E. I. Du Pont de Nemours and 
Company, Wilmington, Del. 

Continuation of Ser. No. 682,764, Apr. 9, 1991, Pat. No. 
5,208,397. This application Dec. 29, 1992, Ser. No. 998,005 
The portion of the term of this patent subsequent to May 4, 2010, 
has been disclaimed. 

Int. Cl.5 CO7C 19/08 
U.S. Cl. 570—176 26 Claims 

1. A process for the hydrogenolysis of a mixture of halocar- 
bon starting materials having the formula C,HFpXq wherein 
X is Cl or Br, n is an integer from 2 to 4, m is an integer from 
0 to 8, p is an integer from 1 to 9, and q is an integer from | to 
9 provided that m+p+q equals 2n+2, wherein the distribu- 
tion of fluorine substituents on the carbon atoms of a first 
halocarbon starting material in said mixture is different from 
the distribution of fluorine substituents on the carbon atoms of 
a second halocarbon starting material in said mixture, compris- 
ing the step of: contacting said mixture with at least 0.5 mole of 
hydrogen per mole of said halocarbon starting materials in said 
mixture undergoing hydrogenolysis, in a reaction vessel of 
aluminum, molybdenum, titanium, nickel, iron, cobalt, or their 
alloys or of silicon carbide, which is either empty or is packed 
with particles or formed shapes of aluminum, molybdenum, 
titanium, nickel, iron, cobalt, or their alloys or silicon carbide 
or low surface area carbon at a pressure within the range of 
from 0 psig to 1000 psig, at a temperature within the range of 
from 500° C. to 700° C. and for a time sufficient to produce a 
product mixture containing hydrogenolysis product of said 
first halocarbon starting material wherein at least one X of said 
first halocarbon starting material has been replaced by a hydro- 
gen atom and the distribution of fluorine substituents on the 
carbon atoms is the same as the distribution of fluorine substitu- 
ents on the carbon atoms in said first halocarbon starting mate- 
rial, containing hydrogenolysis product of said second halocar- 
bon starting material wherein at least one X of said second 
halocarbon starting material has been replaced by a hydrogen 
atom and the distribution of fluorine substituents on the carbon 
atoms is the same as the distribution of fluorine substituents on 
the carbon atoms in said second halocarbon starting material, 
and having a molar ratio of said hydrogenolysis product of the 
first halocarbon starting material to said hydrogenolysis prod- 
uct of the second halocarbon starting material substantially 
equal to the molar ratio of said first halocarbon starting mate- 
rial to said second halocarbon starting material in said mixture 
of halocarbon starting materials; said molar ratio of said first 
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halocarbon starting material to said second halocarbon starting 
material being between about 1:99 and 99:1. 


5,300,714 
METHOD OF PURIFYING SATURATED 
FLUOROPERHALOCARBON LIQUIDS 
Venkateswarlu Pothapragada, St. Paul; Donald F. Hagen, 
Woodbury; Robert B. Fletcher, St. Paul, and Frederick E. 
Behr, Woodbury, all of Minn., assignors to Minnesota Mining 
and Manufacturing Company, St. Paul, Minn. 
Continuation-in-part of Ser. No. 525,976, May 18, 1990, 
abandoned. This application Apr. 15, 1991, Ser. No. 685,813 
Int. Cl.5 BOID 15/00 


US. Cl. 570—179 18 Claims 


1. A method of removing olefinic impurity, wherein said 
olefinic impurity comprises perfluoroolefin or perfluoro- 
chloroolefin compounds or mixtures thereof, from fluoroper- 
halocarbon liquid comprising the step of contacting the fluoro- 
perhalocarbon liquid with a body of particles comprising parti- 
cles selected from the group consisting of alumina, alkali metal 
oxide, alkali metal hydroxide, alkaline earth oxide, alkaline 
earth hydroxide, silicon oxide, tin oxide, zinc oxide, alkaline 
earth basic carbonate, and alkaline earth basic phosphate parti- 
cles and mixtures thereof. 


5,300,715 
OLEFIN PROCESS WITH REMOVAL OF AROMATIC 
BY-PRODUCTS 
Bipin V. Vora, Darien, Ill., assignor te UOP, Des Plaines, Ill. 
Filed Oct. 9, 1992, Ser. No. 958,842 
Int. Cl.5 CO7C 5/00 


USS. Cl, 585—254 23 Claims 


1. Ina process for the production of monoolefinic hydrocar- 

bons by: 

(a) passing a feed stream comprising at least one C4 to C29 
feed paraffinic hydrocarbon into a dehydrogenation zone 
to dehydrogenate the entering feed paraffinic hydrocar- 
bon to a monoolefinic hydrocarbon and recovering there- 
from a dehydrogenation zone effluent stream comprising 
light hydrocarbons, aromatic by-products, feed paraffinic 
hydrocarbons, and monoolefinic hydrocarbons corre- 
sponding in carbon number to said feed paraffinic hydro- 
carbon; 

(b) passing said dehydrogenation zone effluent stream into a 
stripping zone to strip the entering light hydrocarbons 
from said dehydrogenation zone effluent stream and re- 
covering therefrom a stripped dehydrogenation zone 
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effluent stream comprising feed paraffinic hydrocarbons 
and monoolefinic hydrocarbons; 

(c) passing said stripped dehydrogenation zone effluent 
stream into a monoolefinic separation zone to concentrate 
the entering monoolefinic hydrocarbons and recovering 
therefrom a product stream having a first concentration of 
monoolefinic hydrocarbon and a monoolefin separation 
zone effluent stream having a second concentration of 
monoolefinic hydrocarbon that is less than said first con- 
centration; 

(d) recycling at least a portion of said monoolefin separation 
zone effluent stream to said dehydrogenation zone; and 

(e) withdrawing said product stream from said process; 

the improvement comprising selectively removing at least a 
portion of said aromatic by-products from at least one of said 
dehydrogenation zone effluent stream, said stripped dehydro- 
genation zone effluent stream, and said monoolefin separation 
zone effluent stream in at least one aromatics removal zone and 
thereby reducing the concentration of aromatic by-products in 
said stripped dehydrogenation zone effluent stream to a level 
no more than about 0.5 weight percent. 


5,300,716 
PROCESS FOR THE PREPARATION OF 
POLYUNSATURATED OLEFINS 
Christian Chapuis, Mies, Switzerland, assignor to Firmenich SA, 
Geneva, Switzerland 
Filed Sep. 6, 1991, Ser. No. 755,719 
Claims priority, application Switzerland, Oct. 3, 1990, 
3181/90 
Int. Cl.5 CO7C 5/05, 2/02 
USS. Cl. 585—277 9 Claims 

1. Process for the preparation of undeca-1,3E,5Z-triene, 

comprising the following consecutive steps: 

a. converting deca-1,4-diyne into a N,N-disubstituted un- 
deca-2,5-diynyl-amine by treating said deca-1,4-diyne 
with formaldehyde and a secondary amine; followed by 

b. reducing the thus obtained compound by catalytic hydro- 
genation to give a N,N-disubstituted undeca-2Z,5Z-die- 
nyl-amine; and 

c. quaternarizing the N,N-disubstituted undeca-2Z,5Z-die- 
nyl-amine by an alky! halide or an alkyl sulfate to form an 
ammonium salt, followed by treating the ammonium salt 
with a base to obtain the desired undeca-1,3E,5Z-triene. 


5,300,717 
PROCESS FOR THE PREPARATION OF 
DIXYLYLPROPANE 
Freimund Réhrscheid, Kelkheim/Taunus, Fed. Rep. of Ger- 
many, assignor to Hoechst Aktiengesellschaft, Frankfurt am 
Main, Fed. Rep. of Germany 
Filed Apr. 8, 1993, Ser. No. 44,584 
Claims priority, application Fed. Rep. of Germany, Apr. 10, 
1992, 4212055 
Int. Cl.5 CO7C 2/00, 2/68, 2/70 
USS, Cl, 585—320 14 Claims 

1. A process for the preparation of dixylylpropane from 

o-xylene and propene, which comprises 

a) reacting o-xylene with propene in the presence of a Frie- 
del-Crafts catalyst to give 1,2-dimethyl-4-isopropylben- 
zene, 

b) catalytically dehydrogenating 1,2-dimethyl-4-isopropyl- 
benzene, to give 1,2-dimethy]-4-isopropenylbenzene, 

c) reacting a chlorinatable reactant comprising 1,2-dimethyl- 
4-isopropenylbenzene with hydrogen chloride to give 
1,2-dimethyl-4a-chloroisopropyl)benzene and 

d) condensing a condensable reactant comprising 1,2- 
dimethy]-4-(a-chloroisopropyl) benzene with o-xylene to 
give dixylylpropane. 
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5,300,718 
OLEFIN CONVERSION PROCESS 
Michael W. McCaulley, Houston, Tex., assignor to Lyondell 
Petrochemical Company, Houston, Tex. 
Continuation of Ser. No. 839,656, Feb. 20, 1992, abandoned, 
which is a division of Ser. No. 750,426, Aug. 19, 1991, Pat. No. 
5,120,894, which is a continuation of Ser. No. 246,463, Sep. 19, 
1988, abandoned. This Jan. 29, 1993, Ser. No. 11,126 
Int. C1.5 CO7C 1/00, 2/00, 4/00, 5/00 
US. Ci. 585—324 
1. A process comprising: 
providing a mixed C4 stream comprising butene-1, butene-2, 
isobutene, butadiene and butanes; 
introducing said mixed C4 stream into an etherification zone; 
reacting at least a portion of said isobutene with an alcohol 
in said etherification zone to form an ether; 
separating the thus formed ether from the mixed C4 stream 
to form a deisobutenized stream further containing resid- 
ual alcohol and ether; 
contacting the deisobutenized stream with a butadiene selec- 
tive solvent and forming an extract stream containing 
butadiene and a debutadienized raffinate stream; 
contacting the raffinate stream with an adsorbent material to 
remove the residual alcohols and ethers and form a deoxy- 
genated stream; 
contacting the deoxygenated stream with a catalyst bed 
consisting essentially of an olefin isomerization catalyst 
under conditions to increase the concentration of butene-2 
in said stream and to decrease the concentration of butene- 
1 in said stream and form an isomerizate stream; and 
contacting the isomerizate stream together with ethylene in 
the presence of a disproportionation catalyst to form 
propylene. 


2 Claims 


5,300,719 
DEHYDROCYCLIZATION OF UNSATURATED 
HYDROCARBONS TO AROMATIC PRODUCTS 

Ronald W. Diesen, Midland, Mich., assignor to The Dow Chemi- 

cal Company, Midland, Mich. 

Filed Jul. 9, 1992, Ser. No. 911,239 
Int. Cl.5 CO7C 2/76, 5/367 

US. Cl. 585—417 10 Claims 

1. A process to produce ethylbenzene or styrene or mixtures 
thereof which comprises contacting a moving feedstream 
containing butadiene or 4-vinylcyclohexene or both with a 
catalyst in the gas phase under conditions effective to convert 
at least a portion of the butadiene or 4-vinylcyclohexene or 
both to ethylbenzene or styrene or mixtures thereof, wherein 
the catalyst is selected from the group consisting of magnesium 
oxide and zinc oxide and wherein the products contain less 
than 5 mole percent of xylene. 


5,300,720 
ZEOLITE L USE IN DEHYDROCYCLISATION AND 
ISOMERISATION 

Johannes P. Verduijn, Spijkenisse, and Pieter E. Gellings, Oost- 

voorne, both of Netherlands, assignors to Exxon Research & 

Engineering, Linden, N.J. 
Division of Ser. No. 160,362, Feb. 25, 1988, Pat. No. 4,894,214. 

This application Nov. 30, 1989, Ser. No. 443,987 

Claims priority, application United Kingdom, Feb. 25, 1987, 

8704365; Jan. 4, 1988, 8800051 
Int. Cl.5 CO7C 5/22 

US. Cl. 585—419 28 Claims 

1. A process for the dehydrocyclisation and/or isomeriza- 
tion of an aliphatic hydrocarbon in which the aliphatic hydro- 
carbon is contacted at a temperature of from 370° C. to 600° C. 
with a catalyst substantially free of pollucite, said catalyst 
comprising a catalytically active metal and a zeolite L contain- 
ing caesium in which said zeolite L has been crystallized from 
a synthesis mixture with a molar composition (expressed as 
oxides) of: 
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and containing at least 0.5 ppm (by weight) of divalent metal 
cations in an effective amount to obtain substantially only 
zeolite L, so as to convert at least part of the aliphatic hydro- 
carbon into an aromatic hydrocarbon. 


5,300,721 
METHOD FOR SEPARATING 
2,6-DIETHYLNAPHTHALENE 
Genki Takeuchi; Kazuyoshi Kariu, and Mitsuru Shiroshita, all 
of Kitakyushu, Japan, assignors to Nippon Steel Chemical 
Co., Ltd., Tokyo, Japan 
Filed Sep. 4, 1992, Ser. No. 941,177 
Claims priority, application Japan, Aug. 27, 1990, 2-222574 
Int. Cl.5 CO7C 2/64, 7/00, 7/12 
US. Cl. 585—451 6 Claims 

2. A process for preparing 2,6-diethylnaphthalene compris- 

ing: 

A. ethylating naphthalene with at least one ethylating agent 
selected from the group consisting of ethylene, ethanol, 
ethyl halides and polyethylbenzenes, thus forming a reac- 
tion mixture; 

B. distilling said reaction mixture to obtain a distillate mix- 
ture containing mainly diethylnaphthalene, said mixture 
containing at least 2,6-diethylnaphthalene and 2,7-diethyl- 
naphthalene; 

C. contacting said distillate mixture with a Y-zeolite adsor- 
bent, which has been ion-exchanged with one or more 
cations selected from the group consisting of barium, 
potassium and sodium; 

D. selectively adsorbing at least 2,7-diethylnaphthalene onto 
said Y-zeolite adsorbent; 

E. separating said Y-zeolite adsorbent from an unadsorbed 
phase; 

F. desorbing said 2,7-diethylnaphthalene from said Y-zeolite 
adsorbent by use of one or more desorbent compounds 
selected from the group consisting of toluene, p-xylene, 
ethylbenzene, m-diethylbenzene and p-diethylbenzene; 
and 

G. recovering diethylnaphthalenes rich in 2,6-diethylnaph- 
thalene from said unadsorbed phase. 


5,800,722 

OXYGEN-FREE AROMATIC ALKYLATION PROCESS 
Edward F. Steigelmann; Maribeth B. Amundsen; Ken Tadano, 
all of Naperville, and Allen I. Feinstein, Wheaton, all of Ill., 

assignors to Amoco Corporation, Chicago, III. 
Filed Dec. 27, 1990, Ser. No. 634,769 
Int. C1.5 CO7C 2/58 

U.S. Cl. 585—467 26 Claims 
11. An aromatic alkylation process comprising the steps of: 
(a) purging a reactor vessel having a silica-containing molec- 
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ular sieve catalyst disposed therein with an oxygen-free 
inert purge gas to reduce oxygen concentration in the 
reactor to less than about 0.1 ppm; 

(b) continuously feeding an aromatic hydrocarbon having an 
oxygen concentration of less than about 0.1 ppm into said 
reactor vessel; 

(c) continuously feeding an alkylating agent into said reactor 
vessel; 

(d) contacting said aromatic hydrocarbon with said alkylat- 
ing agent in said reactor vessel in the presence of said 
silica-containing molecular sieve catalyst under liquid 
phase alkylation conditions; and 

(e) recovering an alkyl-substituted aromatic product from 
said reactor vessel. 

22. An aromatic alkylation process comprising the steps of: 

(a) purging a reactor vessel having an alkylation catalyst 
comprising beta zeolite in an alumina matrix with a purge 
stream consisting essentially of nitrogen to reduce oxygen 
concentration in the reactor to less than about 0.1 ppm; 

(b) continuously feeding an aromatic hydrocarbon to reduce 
oxygen concentration in the reactor to less than about 0.1 
ppm, said aromatic hydrocarbon having an oxygen con- 
centration of less than about 0.1 ppm, said aromatic hydro- 
carbon further having at least one member selected from 
the group consisting of benzene, toluene, xylenes, and Co 
hydrocarbons into said reactor vessel; 

(c) continuously feeding an olefinic hydrocarbon having an 
oxygen concentration of less than about 0.1 ppm and 
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comprising ethylene and propylene into said reactor ves- 
sel; 

(d) contacting said aromatic hydrocarbon with said olefinic 
hydrocarbon in said reactor vessel in the presence of said 
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HOURS ON STREAM . 
alkylation catalyst under liquid phase alkylation condi- 
tions; 

(e) recovering an alkyl-substituted aromatic product from 
said reactor vessel. 
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5,300,723 
ELECTRONIC MUSICAL INSTRUMENT 
Mikio Ito, Hamamatsu, Japan, assignor to Yamaha Corporation, 
Hamamatsu, Japan 
Filed Dec. 20, 1991, Ser. No. 811,025 
Claims priority, application Japan, Dec. 28, 1990, 2-416357; 
Jan. 9, 1991, 3-012741; Jan. 9, 1991, 3-012742 
Int. Cl.5 GO9B 15/04; G10H 1/18, 1/36 
10 Claims 


7. A music training apparatus comprising: 
detachable memory means for storing a plurality of groups 


each of which including automatic performance data for US. Cl. 84-609 


automatic performance and specific data corresponding to 
said automatic performance data; 

extraction means for extracting one of the plurality of 
groups stored in said detachable memory means; 

playing means for playing the automatic performance based 
on the automatic performance data extracted by said 
extraction means; 

a plurality of operation elements each of which outputs 
operation element data in accordance with a selection 
operation; 

display means for displaying a plurality of visual data corre- 
sponding to said plurality of operation elements; and 

decision means for comparing specific data extracted by said 
extraction means with operation element data indicated by 
said operation elements, and for deciding whether or not 
there is coincidence thereinbetween. 


5,300,724 
REAL TIME PROGRAMMABLE, TIME VARIANT 
SYNTHESIZER 
Mark Medovich, 4875 Edsal Dr., Lyndhurst, Ohio 44124 
Continuation of Ser. No. 742,504, Jul. 5, 1991, abandoned, which 
is a continuation of Ser. No. 390,715, Jul. 28, 1989, abandoned. 
This application Dec. 15, 1992, Ser. No. 991,472 
Int. Cl.5 G10H 1/057, 7/02 
U.S. Cl, 84—604 


1. A time variant tone generating device; comprising: 

virtual memory means for storing unique waveform data, 
pitch deviation data, amplitude envelope data, and wave- 
form address boundary data; 

first processing means for transferring said pitch deviation 
data and said waveform address boundary data from said 
virtual memory means to a second processing means, for 
transferring said unique waveform data from said virtual 
memory means to a first memory. means accessible by said 
first processing means and a thrid processing means, and 


for transferring amplitude envelope data to said thrid 
processig means; 

said second processing means including means for determin- 
ing waveform data points in said first memory means to be 
accessed by said third processing means based on said 
waveform address boundary data and said pitch deviation 
data; 

said third processing means including means for accessing 
said waveform data points in said first memory means, for 
scaling said waveform data points based on said amplitude 
envelope data, and for summing scaled waveform data 
points; and 

a digital to analog converter for converting said summed 
waveform data points to a time variant output signal. 


5,300,725 
AUTOMATIC PLAYING APPARATUS 


Hajime Manabe, Higashiyamato, Japan, assignor to Casio Com- - 


puter Co., Ltd., Tokyo, Japan 
Filed Nov. 13, 1992, Ser. No. 976,411 
Claims priority, application Japan, Nov. 21, 1991, 3-306228 
Int. Cl.5 G10H 1/00 
9 Clai 


DATA OF ONE MUSICAL PIECE 


1. An automatic playing apparatus comprising: 

audio data storing means for storing audio data; 

sequence data storing means for storing sequence data; 

schedule table storing means for storing a schedule table 
which defines a schedule for reproduction of the audio 
data stored in said audio data storing means and the se- 
quence data stored in said sequence data storing means; 

reading means for reading out the audio data from said audio 
data storing means and the sequence data from said se- 
quence data storing means in accordance with the sched- 
ule table stored in said schedule table storing means; 

converting means for converting the audio data read out by 
said reading means into an audio signal; and 

musical tone generating means for generating corresponding 
musical tones in accordance with the sequence data read 
out by said reading means. 


5,300,726 
ELECTRONIC RHYTHM INSTRUMENT WITH TONE 
PITCH AND TONE VOLUME CONTROL 
Hiromu Miyamoto, Hamamatsu, Japan, assignor to Yamaha 
Corporation, Hamamatsu, Japan 
Continuation of Ser. No. 443,463, Nov. 29, 1989, abandoned. 
This application Sep. 20, 1991, Ser. No. 762,805 
Claims priority, application Japan, Nov. 30, 1988, 63-303552 
Int. Ci.5 G10H 1/40 
USS. Cl. 84—611 16 Claims 
1. An electronic rhythm instrument having a plurality of 
rhythm switches which correspond to a plurality of rhythmical 
sounds, said electronic rhythm instrument generating the 
rhythmical sound corresponding to the rhythm switch oper- 
ated, siad electronic rhythm instrument comprising: 
rhythm-sound-setting means for setting one of said plurality 
of rhythmical sounds in such a manner that said set rhyth- 
mical sound is common to at least two of said plurality of 
rhythm switches; 
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primary-mode-setting means for setting a primary mode of 

operation of said electronic rhythm instrument; 

secondary-mode-setting means for setting a secondary mode 
of operation of said electronic rhythm instrument; 

assigning means including a tone pitch control data assigning 
means for assigning a tone pitch of a series of tone pitches 
to each of said at least two rhythm switches, when said 
primary mode is detected; 

means for shifting equally all of said series of tone pitches an 
arbitrary pitch amount, so that the assigned tone pitch is 
shifted by said arbitrary pitch amount; 


















rhythm-sound generating means for generating said set 
rhythmical sound having said assigned tone pitch corre- 
sponding to an operated rhythm switch from among said 
at least two rhythm switches, when said secondary mode 
is selected; 

means for storing reference data indicative of a specific tone 
pitch; 

means for comparing said stored reference data with said 
assigned tone pitch; and 

means for providing an indication when said assigned 
pitch is greater than said reference data. 


tone 


5,300,727 
ELECTRICAL MUSICAL INSTRUMENT HAVING A 
TONE COLOR SEARCHING FUNCTION 
Ichiro Osuga, and Masahiro Shimizu, both of Hamamatsu, 
Japan, assignors to Yamaha Corporation, Hamamatsu, Japan 
Filed Aug. 6, 1992, Ser. No. 926,337 
Claims priority, application Japan, Aug. 7, 1991, 3-198108 
Int. Cl.5 GO9B 15/04; G10H 1/06 


U.S. Cl. 84—622 11 Claims 
VOICE MEMORY: SATA 
TONE 





5. An electronic musical instrument capable of reproducing 
plural musical voices, comprising: 
voice memory means for storing plural units of voice data, 
each of said plural units of voice data corresponding to 
one of said plural musical voices and including call data 
and tone color data, said call data representing degrees of 
one or more voice characteristics and said tone color data 
for reproducing said corresponding one of said plural 
musical voices; and 
search means for searching said call data to determine one of 
said plural musical voices having a desired tone color, said 
search means including means for designating a range of a 
degree of said one or more voice characteristics and 
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means for comparing said call data with said range to 
determine said call data having a degree which is included 
in said range. 


5,300,728 

METHOD AND APPARATUS FOR ADJUSTING THE 
TEMPO OF AUTO-ACCOMPANIMENT TONES AT THE 

END/BEGINNING OF A BAR FOR AN ELECTRONIC 

MUSICAL INSTRUMENT 

Yoshihisa Shimada, Hamamatsu, Japan, assignor to Kabushiki 

Kaisha Kawai Gakki Seisakusho, Shizuoka, Japan 

Filed Aug. 21, 1992, Ser. No. 933,197 
Claims priority, application Japan, Sep. 4, 1991, 3-253061 
Int. Cl.5 G10H 7/00 

5 Claims 
























1. An auto-accompaniment apparatus comprising: 

an auto-play data memory means for storing auto-accom- 
paniment data in units of bars, the auto-accompaniment 
data having different tempo data for different kinds of 
rhythm; . 

waveform memory means for storing a plurality of tone 
generating waveform data corresponding to the auto- 
accompaniment data stored in said auto-play data memory 
means; 

tone generator means for reading out tone generation wave- 
form data from said waveform memory means on the basis 
of the auto-accompaniment data read out from said auto- 
play data memory, and outputting the readout waveform 
data as tone signals; 

tempo setting means for setting a replacement tempo for a 
current tempo to modify or change a reading speed of the 
auto-accompaniment data from said auto-play data mem- 
ory means; and 

tempo controller means for detecting an end of a bar in the 
current tempo in response to initiation of said tempo set- 
ting means and changing a current tempo to the replace- 
ment tempo set by said tempo setting means such that the 
tempo of the auto-accompaniment data is not changed in 
the middle of a bar. 


5,300,729 
ELECTRONIC MUSICAL INSTRUMENT HAVING 
OPERATOR WITH SELECTIVE CONTROL FUNCTION 
Shoji Tokunaga, and Harada Minoru, both of Hamamatsu, 
Japan, assignors to Yamaha Corporation, Hamamatsu, Japan 
Filed Jun. 19, 1990, Ser. No. 540,589 
Claims priority, application Japan, Jun. 19, 1989, 1-156481; 
Jun, 19, 1989, 1-156482; Jun. 19, 1989, 1-156483 
Int. Cl.5 G10H 5/00; H02M 1/00 
U.S. Cl. 84—657 14 Claims 
9. The electronic musical instrument according to claim 8, 
further comprising comparing means for detecting the differ- 
ence between a reference scale and the scale to be transposed 
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and, wherein the shifting means shifts a scale to be transposed 
within a predetermined range to settle the difference between 


5,300,731 
CONDUIT ADAPTER ASSEMBLY 
Joseph V. DeBaratolo, Jr., North Stonington, and Gust J. Wuo- 


2 

















the reference scale and the scale to be transposed as detected 
by the comparing means. 


5,300,730 
DEVICE FOR CONTROLLING MUSICAL EFFECTS ON A 
GUITAR 
Ira B. Ekhaus, 9 Cross St., Belmont, Mass. 02115 
Filed Dec. 7, 1992, Ser. No. 986,227 
Int. Cl.5 G10D 3/16 


SIGNAL 
CONDITIONING 
CIRCUIT 


ELECTRONIC 
MUSICAL 


1. A musical device, comprising: 

a guitar with a neck and a plurality of strings; 

pick-up means for producing an electrical output signal 
related to the frequency and amplitude of vibration of at 
least one of said strings; 

electronic musical effect generating means receptive of the 
electronic output signal for altering the frequency and 
amplitude thereof to produce a musical effect; 

first sensing means comprising a strain gauge assembly dis- 
posed on the guitar neck for sensing strain on a plurality of 
axes on the guitar neck, during use of the guitar; 

a pick manually actuatable by a user for initiating a note on 
the guitar; 

second sensing means for sensing manual actuation pressure 
on said pick; 

third sensing means comprising a strain gauge assembly for 
sensing strain on a plurality of axes on said pick and gener- 
ating a plurality of control signals corresponding to struc- 
tural deflections generated during use of said pick; 

and control means responsive to outputs of said first, second 
and third sensing means for effecting an alteration in the 
electronic musical effect generating means in response to 
actuation pressure and strain. 


rinen, Ledyard, both of Conn., assignors to Hubbell Incorpo- 
rated, Orange, Conn. 
Filed Apr. 2, 1992, Ser. No. 862,063 
Int. Cl.5 H02G 3/04 


USS. Cl. 174—48 


1. A conduit adapter assembly adapted to be coupled at an 
inside corner between a first mounting surface and a second 
mounting surface, the combination comprising: 


a base having a rear wall adapted to be fixedly coupled to a 
first mounting surface and located adjacent a second 
mounting surface non-coplanar to the first mounting sur- 
face; 

a cover adapted to be coupled to said base; 

at least two conduits with a first of said conduits having a 
first mounting portion being adapted to be fixedly coupled 
to the first mounting surface and a second of said conduits 
having a second mounting portion being adapted to be 
coupled to the second mounting surface non-coplanar to 
the first mounting surface; and 

coupling means, associated with said cover and said base, for 
coupling said cover to said base to form an enclosure 
having first and second opposite ends with a pair of oppo- 
site side walls extending between said first and second 
opposite ends, said opposite side walls having first end 
edges extending immediately adjacent and parallel to the 
second mounting surface, 

said first end of said enclosure having an end wall adapted to 
engage the second mounting surface, said rear wall being 
coplanar with said first mounting portion of said first 
conduit and said end wall being coplanar with said second 
mounting portion of said second conduit, 

said second end of said enclosure having means for defining 
a first opening lying in a plane substantially perpendicular 
to the first mounting surface, and said first opening being 
positioned immediately adjacent and communicating with 
the first mounting surface to receive said first conduit 
lying substantially flat on the first mounting surface, and 

at least one of said pair of opposite side walls having conduit 
receiving means for defining a second opening lying in a 
plane substantially perpendicular to the plane of said first 
opening, said second opening being positioned immedi- 
ately adjacent the second mounting surface and communi- 
cating with one of said first end edges of one of said oppo- 
site side walls to receive said second conduit lying sub- 
stantially flat on the second mounting surface. 
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5,300,732 
ENVIRONMENTAL SEAL 

Alain Wambeke, Zoutleeuw, and Jean-Marie E. Nolf, Korbeek- 
Lo, both of Belgium, assignors to Raychem Corporation, 
Menlo Park, Calif. 

PCT No. PCT/GB90/01340, § 371 Date May 4, 1992, § 102(e) 
Date May 4, 1992, PCT Pub. No. WO91/03854, PCT Pub. 
Date Mar. 21, 1991 

PCT Filed Aug. 30, 1990, Ser. No. 836,350 
Claims priority, application United Kingdom, Sep. 4, 1989, 
8919977 
Int. Cl.5 HO2G 3/04; F16L 11/00 


US. Cl. 174—92 18 Claims 


1. An assembly capable of sealing an elongate substrate that 

is curved or angled along its length, which comprises: 

(a) a heat-shrinkable wraparound sleeve having closure rails 
adjacent opposing longitudinal edges thereof which can 
be held together by positioning a closure member there- 
over to maintain the sleeve in the wrapped-around config- 
uration during heat-shrinkage; and 

(b) said closure member, which comprises an elongate chan- 
nel of sheet material substantially C-shaped in transverse 
cross-section having transverse first and second slits 
therein that extend substantially entirely across its width, 
respective first and second slits extending through a re- 
spective longitudinal edge, and giving the channel flexibil- 
ity in two mutually perpendicular planes. 


5,300,733 
WATER IMPERVIOUS RUBBER OR PLASTIC 
INSULATED POWER CABLE 
Tadayuki Uematsu, Peachtree City, Ga., assignor to The 
Furukawa Electric Co., Ltd., Tokyo, Japan 
Filed Nov. 30, 1992, Ser. No. 984,201 
Int. Cl.5 HO1B 7/18 
U.S. Cl. 174—106 SC 


1. A water impervious insulated power cable comprising: 

a cable core including a conductor, an extruded conductor 
shield over said conductor, a rubber or plastic insulation 
layer over said conductor shield, and an extruded insula- 
tion shield over said rubber or plastic insulation layer; 

a water impervious layer provided around said cable core 
and which includes a laminated tape comprised of a metal 
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foil and a plastic layer laminated on at least one surface of 
said metal foil; 

a jacket layer extruded directly over the plastic layer of said 
water impervious layer so that said jacket layer becomes 
integral with the plastic layer of said water impervious 
layer by heat at the time of the extrusion; 

a metal shield layer provided around said extruded jacket 
layer and which comprises metallic wires; and 

a corrosion-protective layer extruded on said metal shield 
layer and in which said metal shield layer is embedded. 


5,300,734 
GROMMET 

Motoyoshi Suzuki, Shizuoka, Japan, assignor to Yazaki Corpo- 

ration, Japan 

Filed Aug. 26, 1992, Ser. No. 935,433 
Claims priority, application Japan, Sep. 2, 1991, 3-070029[U] 
Int. Cl.5 HOIR 13/56 

US. Cl. 174—152 G 


1. A grommet which is coupled with an end of a connector 
and coves a wire which is connected to said connector so as to 
protect said wire, said grommet comprising: 

a coupling end having flexibility and being coupled with said 
connector end, said coupling end having a protruding 
portion protruding inwardly from an inner periphery of 
the coupling end to be fitted in a housing groove provided 
in an outer periphery of the connector end; 

a tube-like end having an open end into which said wire is 
inserted prior to being connected to said connector; 

a hollow intermediate having flexibility and being provided 
between said coupling end and said tube-like end so as to 
contain said wire; 

and a handling member formed on a hard material and ar- 
ranged around said coupling end, said coupling end in- 
cluding a first portion abutting against an end face in the 
end portion of the connector, a second portion, and a 
second groove bounded by said first portion and said 
second portion into which the handling member is fixedly 
mounted. 


5,300,735 
INTERCONNECTED MULTILAYER BOARDS AND 
FABRICATION PROCESSES THEREOF 
Hitoshi Yokono, Toride; Hideo Arima, Yokohama; Takashi 
Inoue, Yokohama; Naoya Kitamura, Yokohama; Haruhiko 
Matsuyama, Hiratsuka; Hitoshi Oka, Yokohama; Fumio 
Kataoka, Yokohama; Fusaji Shoji, Yokohama; Murooka, 
Hideyasu, Yokohama, and Masayuki Kyooi, Yokohama, all of 
Japan, assignors to Hitachi, Ltd., Tokyo, Japan 
Continuation of Ser. No. 672,117, Mar. 19, 1991. This 
application Mar. 22, 1993, Ser. No. 37,543 
Claims priority, application Japan, Mar. 19, 1990, 2-069259; 
Nov. 30, 1990, 2-330515 
Int. Cl.5 105K 1/00 
U.S. Cl. 174—264 25 Claims 
1. An interconnected multilayer board comprising a group 
of parallel conductor lines at least one of which overlies a base 
substrate, and another group of via conductors connected to 
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the conductor lines and arranged perpendicular to the parallel 
conductor lines to provide a skeleton structure defining spaces 
between said conductors, the spaces defined by said conductor 


lines and said via conductors having been filled with a heat- 
resistant varnish in a solventless form and said varnish then 
being cured with said spaces. 


5,300,736 
ADAPTIVE TIMING IN-MOTION CHECKWEIGHER 
Steven P. Ehrhardt, Ithaca, N.Y., assignor to Hi-Speed Check- 
weigher Co., Inc., Ithaca, N.Y. 
Filed Mar. 12, 1992, Ser. No. 849,743 
Int. Cl.5 G01G 19/00 


US, Cl. 177—145 20 Claims 
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1. An in-motion weighing system, comprising: 

means for conveying a package; a weight pan; 

a package detector positioned along said conveying means 
and upstream from said weight pan; 

means responsive to said package detector for determining a 
time required for said package to pass by said package 
detector; 

means for dividing a length of said weight pan by a speed of 
said conveying means for establishing a raw read scale 
time; 

means for subtracting said time for said package to pass said 
package detector from said raw read scale time for estab- 
lishing a read scale window; and 

means for measuring the weight of said package on said 
weight pan during said read scale window. 


5,300,737 
TUBULAR LINEAR MOTOR DRIVEN ELEVATOR 

Yoshinori Nakanishi, Kawasaki, Japan, assignor to Otis Eleva- 

tor Company, Farmington, Conn. 
Filed Mar. 24, 1992, Ser. No. 856,777 
Claims priority, application Japan, Mar. 25, 1991, 3-17872[U] 
Int. Cl.5 B66B 11/04 

US. Cl. 187—112 9 Claims 

1. A tubular linear motor driven elevator comprising: 

a cab, 

a counterweight having a center of gravity and a top por- 
tion, 

a linear motor comprising a movable element and a station- 
ary element, said movable element disposed within said 
counterweight and forming a portion thereof, said move- 
able element disposed out of register with said center of 
gravity, said stationary element passing through said 
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counterweight and through said moveable element out of 
register with said center of gravity, and 


a rope attaching at a first end thereof to said cab and at a 
second end thereof attaching to said counterweight at a 
center of gravity of said top portion. 


5,300,738 

APPARATUS FOR REGISTERING AND INDICATING 

HALL CALLS AT AN ELEVATOR ENTRYWAY WITH A 
TICKET DISPENSER 

Miroslav Kostka, Ballwil, Switzerland, and John Chapman, 

Randolph, N.J., assignors to Inventio AG, Hergiswil, Switzer- 

land 

Filed Sep. 28, 1992, Ser. No. 951,896 

Claims priority, application Switzerland, Sep. 27, 1991, 

02867/91 
Int. Cl.5 B66B 1/14, 3/00 


US, Cl. 187—121 12 Claims 


10. A hall call registering and indicating apparatus located at 
an elevator entryway at a floor for the immediate allocation of 
destination calls comprising: 

a decade keyboard associated with an elevator entryway for 

entering calls to select desired destination floors; 

call storage devices connected between said decade key- 
board and a group control for elevators associated with 
the entryway; 

a first indicating element for signaling a selected destination 
floor associated with a call entered at said decade key- 
board; 

a first control circuit connected between said first indicating 
element and said decade keyboard; 

a second indicating element for signaling an elevator allo- 
cated by the group control to the call; 

a second control circuit connected between said second 
indicating element and the group control; 

a printer for printing tickets; 

a ticket-issuing device connected to said printer for issuing 
the printed tickets; and 
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a third control circuit connected between said printer and 
the group control whereby said printer is actuated in 
response to a data block generated by the group control 
after entry of the call at said decade keyboard and upon 
allocation of the call to an elevator by the group control to 
print a ticket having an imprint indicating the selected 
destination floor and the allocated elevator utilizing infor- 
mation in the data block. 


ones of said car call requests and assigned ones of said hall 
call requests and for operating said enunciator lanterns to 
indicate a car approaching a floor to provide service; 

a first one of said elevators having a hoistway with access to 
said first lobby service corridor and service corridors on 
said first group of floors, having car call buttons relating 
to said first group of floors, and having doors operable to 
permit passengers to transfer between it and the service 
corridors of said first group of floors; and 

a second one of said elevators having a hoistway with access 
to said second lobby service corridor and service corri- 
dors on said second group of floors, having car call but- 
tons relating tc said second group of floors, and having 
doors operable to permit passengers to transfer between it 
and the service corridors of said second group of floors; 

characterized by 

a third one of said elevators having a hoistway with access to 
said service corridors of both of said groups of floors and 
having first doors operable to permit passengers to trans- 
fer between it and service corridors of said first group, 
having first car call buttons relating to said first group of 
floors, having second doors operable to permit passengers 
to transfer between it and service corridors of said second 
group, and having second car call buttons related to said 
second group of floors; and 

said signal processing means comprising means operable 
before reaching said lobby floor at the end of each run of 
said third elevator for assigning said third elevator to 
alternatively service, in the following run, said first group 
of floors using said first doors and car call buttons or said 
second group of floors using said second doors and car 
call buttons. 


5,300,739 
CYCLICALLY VARYING AN ELEVATOR CAR’S 
ASSIGNED GROUP IN A SYSTEM WHERE EACH 

GROUP HAS A SEPARATE LOBBY CORRIDOR 

Joseph Bittar, Avon, Conn., assignor to Otis Elevator Company, 
Farmington, Conn. 
Filed May 26, 1992, Ser. No. 887,946 
Int. Cl.5 B66B 1/18 

US. Cl. 187—127 








5,300,740 
CIRCUIT BREAKER LOCK OUT - MULTI-POLE 

Steven J. Benda, 13657 10th St. Southwest, Cokato, Minn. 55321 

Filed Apr. 27, 1993, Ser. No. 52,993 
Int. Cl.5 HO1H 27/10 
3. An elevator system for serving a plurality of groups of U.S. Cl. 200—43.14 

floors in a building, each of said groups including at least one 

floor not included in any other of said groups, each group 

including the same lobby floor, comprising: 

a plurality of elevators, each including a car operating in a 
hoistway, car motion means for providing and arresting 
the motion of the car, car call means for registering re- 
quests for service initiated by passengers therein and for 
providing car call signals indicative thereof, door means 
for providing ingress to and egress from said car, and 
means for providing operation signals indicative of condi- 
tions of said car; 

a plurality of risers, each related to one of said groups of 
floors and including up direction hall call buttons and 
enunciator lanterns for all of the floors in the related one 
of said groups except the highest floor and down direction 


16 Claims 


1. A lock out device for use with ganged switches having 
: individual front panels lying in a common main front panel, the 
hall call buttons and enunciator lanterns for all the floors switches having actuating levers exposed through the main 
in anid saleted group except the lowest floor, ssid buttons front panel, together positioned on a longitudinal line, and 
operable to provide corresponding hall call signals indica- 2 ; 


swingable on an axis adjacent to the main front panel and 
parallel with said longitudinal line, between opposite positions 
including a first one of said lobby service corridors which spaced apart angularly, and a tie bar secured to the levers for 
is identified to prospective passengers as the lobby service producing conjoint swinging movement of the levers in the 
corridor from which service can be had exclusively to a ™anner stated, there being a hole under the tie bar and between 
first one of said groups of floors, and a second one of said the switch levers, 


tive of service requested to floors of the related group; 
a plurality of lobby service corridors, a first one of said risers 


risers including a second lobby service corridor which is 
identified to prospective passengers as the lobby service 
corridor from which service can be had exclusively to a 
second one of said groups of floors; 

signal processing means associated with said elevators and 
responsive to said hall call signals, said car call signals, and 
said operation signals for assigning each of said hall call 
requests to a selected car, and for causing each of said car 
motion means to move the related car to appropriate 
floors and provide service indicated by corresponding 


said lock out device comprising, 

a body having a longitudinal direction, and including front 
and rear parts, the parts being separate from each other 
and being mounted together for longitudinal relative 
sliding movement, 

the parts having opposed transverse upright cavity surfaces 
which, when the parts are so mounted together, form a 
cavity opening through the bottom surface of the body, 

the body, consisting of the parts so mounted together, being 
fitted to the switches in locking position in which the 





APRIL 5, 1994 


bottom surface engages said main panel and at least a 
portion of the tie bar is received in the cavity, and 

the lock out device including securing means for mechani- 
cally adjustably drawing the parts together with the cav- 
ity surfaces in locking engagement with the tie bar. 


5,300,741 
PRESSURE RESPONSIVE CONTROL DEVICE 

Ronald L. Hogue, Morrison; James P. Frank, Rock Falls, and 

Donald E. Nice, Morrison, all of Ill., assignors to General 

Electric Company, Fort Wayne, Ind. 
Division of Ser. No. 757,821, Sep. 11, 1991, Pat. No. 5,198,631. 

This application Jan. 4, 1993, Ser. No. 452 
Int. Cl.5 HO1H 35/32 


US. Cl. 200—83 P 9 Claims 


1. A switch subassembly of the type used in a pressure re- 
sponsive control device comprising a housing having a cavity 
therein and a central longitudinal axis, a diaphragm disposed in 
the cavity and dividing the cavity into a pair of chambers, a 
control port in one end of the housing opening into one of said 
chambers, said control port being adapted for the communica- 
tion of fluid pressure into said one chamber, a snap-action 
member operable between a first and a second configuration 
supported by the housing in the cavity, and spanning at least in 
part across said other chamber, a pair of terminal means 
mounted in the housing generally adjacent the end of the 
housing opposite the control port, switch means disposed in 
the cavity, said switch means being operable between a closed 
position and an open position, said switch means being biased 
in a normal operating position selected from one of said closed 
and open positions, and actuator means interposed between 
said snap-action member and said switch means and movable 
generally axially of the housing upon operation of said snap- 
action member toward said second configuration for operating 
said switch means between said normal operating position in 
which said switch means is in one of said open and closed 
positions and a trip position in which said switch means is in 
the other of said open and closed positions, said switch subas- 
sembly comprising: 

a switch lead frame formed as one piece from electrically 
conductive material, said switch lead frame comprising a 
switch blade, a stationary contact support portion and a 
frangible portion connecting the switch blade and said 
stationary contact support portion upon formation of the 
switch; 

means for electrically connecting said switch lead frame to 
said terminal means of the control device; and 

means for supporting said switch lead frame and said electri- 
cal connecting means; 

the frangible portion of said switch lead frame being adapted 
to be broken after assembly of the switch subassembly to 
break electrical connection between the switch blade and 
said stationary contact support portion thereby to form 
said switch means; 

said switch lead frame further comprising a first foot portion 
connected to the switch blade at a proximal end thereof 
and extending generally toward the stationary contact 
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support portion from the proximal end of the switch blade 
and a second foot portion connected to the stationary 
contact support portion generally along an edge of the 
stationary contact support portion and extending toward 
the proximal end of the switch blade from the edge of the 
stationary contact support portion, the first and second 
foot portions being interconnected by the frangible por- 
tion, the frangible portion being substantially narrower in 
width than the first and second foot portions thereby 
facilitating breakage of the frangible portion. 


5,300,742 
WATERPROOF STRUCTURE FOR COMPUTER KEY 
SWITCH 
Hai-Long Huang, 12 F1., No. 215, Chung Shan Road, Section 2, 
Chung Ho City, Taipei Hsien, Taiwan 
Filed Sep. 23, 1992, Ser. No. 948,576 
Int. Cl.5 HO1H 13/06 
U.S. Cl. 200—302.002 


1. A waterproof structure for a computer key switch com- 

prising: 

(a) a computer key having a cap contour forming a computer 
key chamber and an internal base surface, said computer 
key having a computer key post secured to said internal 
base surface extending therefrom internal said computer 
key chamber, said computer key post having a cruciform 
contoured passage extending throughout an extended 
length thereof; 

(b) a printed circuit board; 

(c) a computer switch mounted between said printed circuit 
board and said computer key, said computer switch hav- 
ing a sliding post for sliding mating engagement within 
said cruciform contoured passage of said computer key 
post; 

(d) an upper protective cap formed of a waterproof and 
elastic material composition, said upper protective cap 
defining an upwardly extending arcuately contoured face 
portion, a bottom portion, and an inclined portion joining 
said arcuately contoured face portion and said bottom 
portion, an upper surface of said arcuately contoured face 
portion having an opening passing therethrough defining 
an opening inner wall for tightly engaging said computer 
key post, said inclined portion covering a bottom section 
of said computer key switch, said arcuately contoured 
face portion upper surface for deformably contacting said 
internal base surface when said computer key is displaced 
thereby providing increased restorative force applied to 
said computer key subsequent to said displacement; 

(e) a lower protective cap formed of a waterproof and elastic 
material composition for covering a portion of said com- 
puter key switch under said printed circuit board; 

(f) a first hold-down strip for securing said bottom portion of 
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said upper protective cap to said printed circuit board; 5,300,744 

and, HIGH-FREQUENCY HEATING DEVICE EMPLOYING 
(g) a second hold-down strip for securing an edge of said _ SWITCHING TYPE MAGNETRON POWER SOURCE — 

lower protective cap to said printed circuit board Naoyoshi Maehara, Shiki; Daisuke Bessyo, Nara; Yuji 

whereby in combination said upper protective cap and  Nakabayashi, Yamatokoriyama, and Takahiro Matsumoto, 

said arcuately contoured face portion in tight engagement napa ee Japan, — to Matsushita Electric Indus- 

pei é k ., Ltd., Osaka, Japan 
Switch in watertight relation above sid printed circuit PCT No. PCT/JP91/0089, § 371 Date Mar. 2, 1982, § 1021) 
board and said lower protective cap covering said portion a yee 4 Konig ? . 


of said computer key switch under said printed circuit Date Bb. 6, 


‘ : PCT Filed Jul. 2, 1992, Ser. No. 842,144 
board to form a water and dust proof environment for said — Ciaims priority, application Japan, Jul. 25, 1990, 2-197249 
computer key switch. : é ? ¥ 


Int. Cl.5 HOSB 6/68 
U.S. Cl. 219—687 


1. A high-frequency heating device for heating an object, 
5,300,743 said high-frequency heating device comprising: 
MICROWAVE COFFEE MAKER (a) a power converter, having a semiconductor switching 

Hwa S. Park, Kyungki, Rep. of Korea, assignor to Samsung element, for converting a received electric power into a 

Electronics Co., Ltd., Suwon, Rep. of Korea high-frequency electric. power, Re 
Filed Feb. 9, 1993, Ser. No. 15,357 (b) a step-up transformer having a primary winding for 
Claims priority, application Rep. of Korea, Feb. 17, 1992, receiving an output from said power converter, a second- 
92-2264 ary winding for yielding a high-voltage electric power 
Int. Cl.5 HOSB 6/80 output, and a tertiary winding for yielding a low-voltage 

US. Cl. 219—689 14 Claims _—Clectric power output, 

(c) a magnetron having an anode and a filament which re- 
ceive respectively said high-voltage electric power and 
said low-voltage electric power of said step-up trans- 
former, 

(d) a resonance circuit including at least an inductance and a 
capacitance connected to said filament, said resonance 
circuit suppressing a variation of a current of said fila- 
ment, wherein at least a part of said resonant circuit is 
connected to a leakage inductance of said tertiary winding 
and 

(e) a control circuit for controlling an operation frequency 
of said power converter by controlling a switching fre- 
quency of said semiconductor switching element, and for 
controlling said switching frequency so that said opera- 
tion frequency of said power converter approximately 
coincides with a resonance frequency of said resonance 
circuit upon activating said power converter. 


60 120 80/50c 30 31 


1. A microwave water heater for supplying heated water to 
a coffee-filtering vessel, comprising 
a housing forming a water-storing chamber, a mechanism 
chamber, and a heating chamber, 5,300,745 
said water storing chamber adapted for storing water to be APPARATUS FOR PLACING A MICROWAVE OVEN IN A 
used for making coffee; . . STANDBY CONDITION 2 
said mechanism chamber including: — pn oma pg ye nee - baci 
microwave-generating means for generating microwaves sala cabiscas A: : sien g ~oncne tee ncemanieg 
and being coupled into said heating chamber, and assignors to Moulinex (Societe Anonyme), Bagnolet, France 
cooling means for cooling said microwave-generating Tied ace aA, 5902, fear. 880, 508,890 
: ‘ < Claims priority, application France, Jan. 25, 1991, 91 00846 
means by heat transfer with water circulated from said Int. CLS HOSB 6/76 
__, Water storing chamber; US. Cl. 219—722 9 Claims 
said heating chamber including a heating pipe for receiving 4 [fp a device for placing in standby condition a microwave 
water from said cooling means, said heating pipe arranged oven comprising a cooking chamber having a movable door 
in a path of microwaves from said microwave-generating (3) pivoted on the forward surface (2) of said oven and adapted 
means for heating water therein; and a siphon pipe con- to completely close the opening of the chamber by overlying 
nected to said heating pipe for conducting the heated the forward surface (2), said door (3) being maintained closed 
water to a hot water outlet to be discharged into a coffee- by means of a hook (4) which enters an opening (9) located on 
filtering vessel for making coffee. said forward surface (2) and which comprises a nose (5) for 
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actuating a movable locking element (7), a catch (6) located 
behind the nose (5), and in which the locking element (7) 
engages and permits subsequent closing of an operating switch 
(15) for said oven under the action of an operating button (36) 
located on a control panel provided on the forward surface of 
the oven; the improvement wherein the locking element (7) is 
constituted by a wheel (20) which is located on a plate (14) 
fixed transversely to the inside of said forward surface (2) of 
the microwave oven and which is fixed to said plate (14) by a 
shaft (21) parallel to said forward surface (2) and about which 
the wheel (20) rotates, said wheel (20) comprising a first sur- 
face (A) comprising two abutment lugs (22, 23), a first abut- 
ment lug (22) located in a path of the nose (5) and a second 
abutment lug (23) angularly offset from the first abutment lug 
and adapted, after rotation of said wheel (20) under the action 
of the nose (5) on the first lug (22), to come into engagement in 
the catch (6) of the hook (4), a safety lock comprising a block- 





ing finger (25) which is adapted to come into abutment with a 
stop boss (26) integral with the plate (14) and disposed facing 
a second surface (B) of the wheel, and which is movably 
mounted for this purpose under the influence of elastic means 
(27) secured to the wheel, said blocking finger (25) being con- 
trolled by a safety spur (24) which projects through an opening 
(23’) transversely to the first surface (A) of the wheel (20), and 
which is provided angularly between and below the two abut- 
ment lugs (22, 23) to occupy two positions comprising a 
standby position in which it is actuated by the nose (5) of the 
hook (4) and in which it withdraws the blocking finger (25) 
thereby permitting predetermined rotation the wheel (20) to 
permit subsequent closing of the operating switch (15), and an 
active position in which, in the absence of action by the nose 
(5), the blocking finger (25) comes into abutment with the stop 
boss (26) and prevents rotation of said wheel (20) thereby 
preventing closure of the switch (15). 


5,300,746 
METALLIZED MICROWAVE DIFFUSER FILMS 
Glenn J. Walters, Duxbury, Mass., and John A. McCormick, 

Ontario, Canada, assignors to Advanced Deposition Technolo- 

gies, Inc., Taunton, Mass. 

Continuation-in-part of Ser. No. 610,752, Nov. 8, 1990, 
abandoned. This application Sep. 6, 1991, Ser. No. 756,165 
Int. Cl.5 HOSB 6/80 
US, Cl. 219—745 27 Claims 

1. A microwave diffuser film for use during microwave 

heating of objects, comprising: 

(a) a first substrate that is substantially transparent to micro- 
wave energy, the substrate having a first surface for re- 
ceiving a microwave energy field and at least one second 
surface across which microwave energy is transferred; 
and 

(b) microwave-interactive elements deposited on the first 
surface for interacting with microwave energy received 
thereon to produce a modified microwave energy field 
and to transfer said microwave energy field across said at 
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least one second surface, said microwave-interactive ele- 
ments comprising a plurality of discrete metallic elements 
having a sheet resistance in the range of 2.0 to 0.05 ohms 
per square arranged in a pattern so that the transferred 


microwave energy field is substantially uniform, the me- 
tallic elements separated by nonmetallic areas, said metal- 
lic elements substantially incapable of converting micro- 
wave energy to heat. 


5,300,747 
COMPOSITE MATERIAL FOR A MICROWAVE 
HEATING CONTAINER AND CONTAINER FORMED 
THEREFROM 
Frederick E. Simon, Lindenwold, N.J., assignor to Campbell 
Soup Company, Camden, N.J. 

Continuation-in-part of Ser. No. 380,326, Jul. 17, 1989, 
abandoned. This application Sep. 20, 1991, Ser. No. 763,235 
Int. Cl.5 HOSB 6/80 
USS, Cl, 219—729 14 Claims 

1. A composite material for use in the construction of a 
microwave heating container, the composite material compris- 
ing a plastic resin anda particulate dielectric material oriented 
therein, said particulate dielectric material having a dielectric 
constant within a range of about 5 to about 8, a loss tangent 
value of less than 8 x 10-4, and a particle size of 1 ym to about 
10 ym in a quantity sufficient to produce a dielectric constant 
of about 5 to about 8 for said composite. 


5,300,748 
RECYCLABLE MICROWAVABLE CONTAINER WITH A 
HINGED REMOVABLE OUTER SHELL 
Edward A. Colombo, Penfield, N.Y., assignor to Mobil Oil 
Corporation, Fairfax, Va. 
Continuation-in-part of Ser. No. 690,189, Aug. 27, 1987, Pat. 
No. 4,870,396. This application Jul. 27, 1992, Ser. No. 919,797 
Int. Cl.5 HO5B 6/80 


USS. Cl. 219—734 19 Claims 


1. A microwavable container comprising: 

an outer shell comprising a first microwavable polymeric 
material; 

an inner shell comprising a second microwavable polymeric 
material different from said first microwavable polymeric 
material; and 
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a flexible connecting means, said flexible connecting means 
forming a hinge member extending from an outer shelf of 
said outer shell to an outer shelf of said inner shell, said 
inner shell rotatably folding about said hinge such that 
said inner shell is disposed in a substantially spaced rela- 
tion to said outer shell and is releasably secured to said 
outer shell. 


5,300,749 
METHOD AND APPARATUS FOR THE REDUCTION OF 
DISTANCE-DEPENDENT VOLTAGE INCREASE OF 
PARALLEL HIGH-FREQUENCY ELECTRODES 
Kauko Kotikangas, Helsinki, Finland, assignor to Imatran 
Voima Oy, Helsinki, Finland 
PCT No. PCT/FI92/00112, § 371 Date Dec. 9, 1992, § 102(e) 
Date Dec. 9, 1992, PCT Pub. No. WO92/19082, PCT Pub. 
Date Oct. 29, 1992 
PCT Filed Apr. 13, 1992, Ser. No. 952,529 
Claims priority, application Finland, Apr. 15, 1991, 911816 
Int. Cl.5 HOSB 6/54 
US. Cl. 219—779 


1. A method of compensating voltage increases in a dielec- 
tric material processing apparatus having at least two rod-like 
parallel electrodes connected to opposite ends of a source of 
radio frequency signals comprising: 

forming a return path conductor for each parallel electrode 

which is connected to the free end of the electrode corre- 
sponding to a compensation point and extends parallel to 
a respective electrode, terminating at a predetermined 
distance from its connection to said electrode, spaced 
from said electrodes a distance to avoid electric dis- 
charges with said electrodes; and, 

connecting each free end of each return path conductor to a 

free end of a return path conductor of an adjacent elec- 
trode, wherein a magnetic field a respective connected 
electrode. 


5,300,750 
THERMAL INDUCTION HEATER 
Philip S. Carter, Jr.; Michael Hodges; John P. Ekstrand, and 
Andrew Tomlinson, all of Palo Alto, Calif., assignors to Met- 
cal, Inc., Menlo Park, Calif. 

Continuation-in-part of Ser. No. 442,653, Nov. 29, 1989, which is 
a continuation-in-part of Ser. No. 270,843, Nov. 14, 1988, 
abandoned, which is a continuation-in-part of Ser. No. 169,027, 
Mar. 16, 1988, abandoned. This application Oct. 10, 1991, Ser. 
No. 774,243 
Int. Cl.5 HOSB 6/02 
US. Cl. 219—605 18 Claims 

1. An induction heater adapted to be heated in response to a 
linking fluctuating magnetic flux comprising 
a large cross-sectional feromagnetic core, 
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said core comprised of a plurality of ferromagnetic members 
of a cross-sectional area such that at a frequency of fluctu- 


ations of the magnetic flux the magnetic flux penetrates 
approximately to a center of each of said members. 


5,300,751 
METHOD FOR GAS-SHIELD ARC WELDING OF A PIPE 
AND WELD WIRE FOR USE IN THE WELDING 
METHOD 
Shigeru Endo; Moriyasu Nagae; Motokiyo Itoh, all of Tokyo; 
Toshihiko Nakano, and Masato Konishi, both of Kanagawa, 
all of Japan, assignors to NKK Corporation, Tokyo and Kobe 
Steel, Ltd., Kobe, both of Japan 
Filed Aug. 25, 1992, Ser. No. 935,523 
Claims priority, application Japan, Aug. 30, 1991, 3-219955; 
Sep. 2, 1991, 3-248249 
Int. Cl.5 B23K 9/23 


US. Cl. 219—61 4 Claims 
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1. A method for gas-shield arc welding of a pipe character- 
ized in that circumferential welding is carried out to a pipe base 
material having chemical components listed below as (1), using 
a weld wire having chemical components listed below as (2), 
under the conditions listed below as (3), to obtain a zone of a 
weld metal having chemical components listed below as (4), in 
a circumferential welding of a pipe: 

(1) The chemical components of the pipe base material 

containing, in % by weight: 

C; 0.03 to 0.15% 

Si; 0.05 to 0.50% 

Mn; 0.50 to 2.00% 

Al; 0.005 to 0.10% 

and further containing, as the residual part, Fe and inevita- 
ble impurities; 

(2) The chemical components of the weld wire containing, in 

% by weight: 

C; 0.01 to 0.15% 

Si; 0.20 to 1.20% 

Mn; 0.60 to 2.50% 

Cu; =3.00% 

Ni; 0.50 to 3.00% 

and further containing, as the residual part, Fe and inevita- 
ble impurities satisfying the following ranges: 
P; =0.030% 

N; =0.01% 

Cr; =0.05% 

B; =0.002% 

S; =0.030% 
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Nb; =0.02% 
Zr; =0.05% 
Al; 0.05% 
V; 30.02% 
O; =0.02% 
(3) The welding conditions being: 
shield gas; 100% CO2 or Ar +(from 5 to 40% of) CO2 
weld wire; wire diameter; 0.8 to 1.6 mm 
welding current; 100 to 500 A 
arc voltage; 15 to 45 V 
welding speed; 5 to 150 cm/min. 
welding attitude; all positions; 
(4) The chemical components of the weld metal containing, 
in % by weight: 
C; 0.01 to 0.15% 
Si; 0.20 to 1.00% 
Mn; 0.40 to 2.00% 
Cu; =2.50% 
Ni; 0.50 to 2.50% 
ACu+ANi; 20.50% 
(A; content in weid metal—content in base material) 
Pcom=0.25% in which 
Pcm=C-+Si/30+ Mn/20+ Cu/20+ Ni/60+Cr/20- 
+Mo/15+V/10+5B 
and 
the residual part is composed of Fe and inevitable impurities 
satisfying the following ranges: 
P; =0.030% 
N; =0.050% 
Cr; =1.00% 
Zr; =0.05% 
S; =0.030% 
Nb; =0.10% 
Ca; =0.0025% 
B; =0.002% 
Al; =0.05% 
V; 30.10% 
O; $0.10% 


5,300,752 
NEEDLE DISINTEGRATION DEVICE METHOD AND 
APPARATUS 

Donald Elmerick, 466 Spring Grove Dr., and Richard Peters, 

814 Pennwood Dr., both of Tallmadge, Ohio 44278 

Filed May 7, 1993, Ser. No. 57,818 
Int. Cl.5 B23K 11/22 

U.S. Cl. 219—68 


1. An apparatus for disintegrating syringe needles as a means 

of needle disposal, comprising: 

A) a housing containing a grommet defined opening therein 
capable of receiving used syringe needles; 

B) a flexible first conducive plate substantially ““V” shaped 
as defined by a pair of leg portions so as to accept a vast 
majority of all diameters and sizes of syringe needles and 
mounted within said housing and so disposed as to contact 
the needle immediately upon insertion of the needle into 
said housing; 

C) a second conductive plate mounted within said housing in 


a spring biased first position immediately adjacent and 
substantially parallel to said first conductive plate slidably 
movable within said housing on a plurality of escort rods 
so as to remain substantially parallel to the first conductive 
plate through its movement to a second position so as to 
accommodate variously sized needle shaft lengths; 

D) a first electrical contact engaged upon the first conduc- 
tive plate; 

E) a second electrical contact engaged upon the second 
conductive plate; 

F) connection of a power source to the first and second 
electrical contacts, and; 

G) a normally open actuator switch arranged so as to be 
activated by pressure from said first conductive plate 
flexing inwardly upon the entire needle shaft being in- 
serted into said housing and the needle hub thereof in 
contract with the first conductive plate, thereby providing 
electrical flow as between the first and second electrical 
contacts of sufficient character to incinerate the entire 
needle shaft. 


5,300,753 
METHODS AND APPARATUS FOR FUSING 
ELECTRICAL CONDUCTORS 


Alessandro Rossi, Florence, Italy, assignor to Axis USA, Incor- 


porated, Marlborough, Mass. 
Filed Jun. 25, 1992, Ser. No. 903,910 
Int. Cl. B23K 11/24 


USS. Cl. 219—110 39 Claims 





1. Apparatus for fusing at least one armature wire and at 


least one piece of commutator material together, said appara- 
tus, comprising: 


a fusing member for applying force and varying heat to 
soften said commutator material to deform said commuta- 
tor around said armature wire; 

a grounding member; 

means for moving said fusing member relative to said arma- 
ture wire and said commutator material in order to cause 
said fusing member to contact and apply force to said 
commutator material thereby deforming said commutator 
material intimately around said armature wire; 

means for controlling said means for moving said fusing 
member in accordance with a predetermined physical 
delivery function to control said applied force; 

means for regulating a precise flow of current through said 
armature wire and said commutator material from said 
fusing member to said grounding member to generate said 
varying heat in said fusing member in accordance with a 
predetermined electrical delivery function to regulate said 
precise flow of current and thereby regulate the level of 
said varying heat so that said commutator material is 
softened and therefore, said deforming is precisely con- 
trolled, and so that insulation on a portion of said armature 
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wire within said softened deformed commutator material 
is vaporized; and 

means for synchronizing said means for controlling and said 
means for regulating in order to supply a precise varying 
level and quantity of heat from said fusing member to said 
armature wire and said commutator material at specific, 
predetermined time intervals, such that said regulating 
means is essentially instantaneously responsive to the 
short timings and different heating requirements which 
occur during fusing of said armature wire to said commu- 
tator material. 


5,300,754 
SUBMERGED ARC FLUX AND METHOD OF MAKING 
SAME 
John Gonzalez, Willoughby; Rao N. Kudithipudi, North Royal- 
ton, and Ronald F. Young, Willoughby, all of Ohio, assignors 
to The Lincoln Electric Company, Cleveland, Ohio 
Continuation-in-part of Ser. No. 608,300, Nov. 2, 1990, 
abandoned, which is a division of Ser. No. 405,727, Sep. 11, 1989, 
Pat. No. 5,003,155, and a continuation-in-part of Ser. No. 
501,167, Mar. 29, 1990, Pat. No. 5,118,919, which is a 
continuation-in-part of Ser. No. 495,696, Mar. 19, 1990, Pat. No. 
5,055,655, which is a continuation-in-part of Ser. No. 405,727, 
Sep. 11, 1989, Pat. No. 5,003,155. This application Jul. 5, 1991, 
Ser. No. 725,963 
Int. Cl.5 B23K 35/368 


US. Cl. 219—146.3 22 Claims 
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% (CF), ADDED TO BASE FLUX —== 


1. A self shielding granular flux for arc welding of high 
strength steel comprising halogenated polymer and particles of 
composites flux ingredients having a high basicity, said poly- 
mer added as a hydrogen reducing agent to maintain the diffus- 
ible hydrogen within the weld bead to less than 3.0 m1/100 g, 
said polymer having a particle size of 0.1-30 microns and 
consisting of 0.1-5.0 weight percent of the granular flux, and 
said high basicity flux comprising by weight percent of said 
granular flux: 


MgO 
CaF2 


5,300,755 
STRUCTURE FOR WELDING ELECTRICAL 
CONNECTING PORTIONS TO EACH OTHER USING 
LASER LIGHT BEAM 
Keizo Nishitani; Masuo Sugiura; Isao Takiguchi, and Tetsurou 
Saimoto, all of Shizuoka, Japan, assignors to Yazaki Corpora- 
tion, Tokyo, Japan 
Filed Aug. 7, 1992, Ser. No. 925,646 
Claims priority, application Japan, Aug. 12, 1991, 3-201737 
Int. Cl.5 B23K 26/00 
US. Cl. 219—121.63 19 Claims 
1. An arrangement for establishing an electrical and mechan- 
ical connection between electrically conductive members, 
comprising: 
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an electrically conductive connecting member; 

two electrically conductive metallic members disposed op- 
posite each other, flanking said connecting member, and 
clamping said connecting member therebetween; and 

a source of laser energy oriented such that an output beam 
therefrom is incident on an outer surface of one of said 


metallic members and directed towards the underlying 
connecting member without being directly emitted on said 
connecting member to establish a weld connection at 
zones of mutual contact between said connecting member 
and said respective metallic members, wherein said elec- 
trically conductive connecting member is a cable includ- 
ing a plurality of wires surrounded by a sheath. 


5,300,756 

METHOD FOR SEVERING INTEGRATED-CIRCUIT 

CONNECTION PATHS BY A PHASE-PLATE-ADJUSTED 
LASER BEAM 

James J. Cordingley, Cumberland, R.I., assignor to General 

Scanning, Inc., Watertown, Mass. 

Filed Oct. 22, 1991, Ser. No. 780,763 
Int. Cl.5 B23K 26/06 

U.S. Cl. 219—121.69 


1. In the method of severing a conductive link in an inte- 
grated circuit by employing an imaging optical element to 
focus on the link a laser beam produced by a laser, the im- 
provement wherein: 

A) the method further comprises the step of directing the 
beam through a substantially transparent phase plate, 
separate from the laser, that spatially phase-modulates the 
beam; and 

B) the imaging optical element focuses the beam as thus 
phase modulated onto the conductive link, whereby the 
resulting image on the integrated circuit has the shape of 
the phase-modulated beam’s spatial-frequency power 
spectrum. 
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5,300,757 
COOKING APPARATUS PROVIDING ACCURATE 
CONTROL OF COOKING PROCESS AND CAPABILITY 
FOR SPECIFYING HARDNESS DEGREE OF COOKED 
FOOD 

Yumiko Hara; Shinji Kondoh, both of Osaka; Shuji Abe, 

Kakogawa; Haruo Terai, Osaka, and Machiko Azuma, 

Hyogo, all of Japan, assignors to Matsushita Electric Indus- 

trial Co., Ltd., Osaka, Japan 

Filed Jul. 1, 1991, Ser. No. 721,337 

Claims priority, application Japan, Jun. 29, 1990, 2-173413; 

Jul. 24, 1990, 2-196606; Nov. 5, 1990, 2-300825 
Int. Cl.5 HOS5B 1/02 

US. Cl. 219—497 


1. A cooking apparatus for executing cooking processing of 
a quantity of a food material, comprising: 

means for applying power for heating Bald food material; 

control means for controlling a level of said heating power; 

quantity indication means for producing a value indicative of 
said quantity of the food material; 2 

fuzzy inference means for deriving a requisite level of said 
heating power, based upon said quantity indicating value, 
and for producing an output value indicative of said requi- 
site level and supplying said output value to said control 
means for thereby determining a subsequent level of said 
heating power. 


5,300,758 
VAPOR DETECTION WITH HIGH SPEED GAS 
CHROMATOGRAPHY 
David P. Rounbehler, Bedford; David P. Lieb; Eugene K. 
Achter, both of Lexington; David B. Gernes, Watertown, and 
Abdul Tafreshi, Lowell, all of Mass., assignors to Thermedics 
Inc., Woburn, Mass. 

Division of Ser. No. 594,267, Oct. 3, 1990, Pat. No. 5,108,705, 
which is a continuation-in-part of Ser. No. 491,994, Mar. 12, 
1990, abandoned. This application Jan. 24, 1992, Ser. No. 
825,368 
Int. Cl.5 HO5B 1/02 


U.S. Cl, 219—497 8 Claims 





1. A method of controlling the temperature of a current-car- 
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rying element whose resistance varies with temperature, com- 
prising the steps of: 

supplying a current through said element, 

deriving a voltage signal representing the voltage across said 
element, 

deriving a current signal representing the current through 
said element, 

inverting said current signal to form an inverted current 
signal, 

storing a plurality of resistance signals each representing the 
value of resistance of said element at an individual prede- 
termined temperature, 

selecting a resistance signal corresponding to a desired tem- 
perature, 

computing a resistance increment signal as the difference 
between said resistance signal and a base resistance signal 
corresponding to a fixed base temperature of said element, 

deriving a first product signal by multiplying said resistance 
increment signal by said inverted current signal, 

deriving a second product signal by multiplying said in- 
verted current signal by said base resistance signal, 

deriving an error signal by summing (a) said first product 
signal, (b) said second product signal, and (c) said voltage 
signal, and amplifying the sum of said signals, 

combining said error signal with said current signal to derive 
a combined signal, and 

controlling the current through said element with said com- 
bined signal to minimize said error signal. 


5,300,759 
CONTROL SYSTEM FOR AN APPLIANCE OR THE LIKE, 
CONTROL DEVICE THEREFOR AND METHODS OF 
MAKING THE SAME 
David M. Dodson, Holland, Mich., assignor to Robertshaw 
Controls Company, Richmond, Va. 

Division of Ser. No. 720,914, Jun. 25, 1991, Pat. No. 5,191,190, 
which is a continuation of Ser. No. 481,889, Feb. 20, 1990, 
abandoned. This application May 14, 1992, Ser. No. 882,837 
The portion of the term of this patent subsequent to Mar. 2, 
2010, has been disclaimed. 

Int. Cl.5 HOSB 1/02 

US. Cl. 219—506 


1. Inacontrol system comprising a source of gas fuel energy, 
an output producing heating unit that uses said energy to 
produce said output thereof, a control device having control 
means that comprises an infinitely variable valve means for 
interconnecting said source of energy to said unit, said control 
device having a rotatable shaft provided with opposed ends of 
which one of said opposed ends is mechanically intercon- 
nected to said valve means and of which the other of said 
opposed ends is interconnected to a control knob that sets said 
valve means in different positions thereof in relation to the 
rotational set position of said shaft from an “off” position 
thereof by rotation of said control knob, said valve means 
having the amount of said energy passing therethrough from 
said source to said unit being different for each set position 
thereof, and indicating means operatively associated with said 
shaft for visually indicating the set position of said shaft and, 
thus, the amount of energy being fed by said valve means to 
said unit, the improvement comprising sensing means opera- 
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tively associated with said shaft that senses the set position of 
said shaft and electronically displays that sensed position of 
said shaft whereby said sensing means comprises said indicat- 
ing means, said sensing means comprising a potentiometer 
having a housing means and a movable actuator carried 
thereby, said actuator having an opening passing therethrough, 
said shaft having an intermediate part thereof telescopically 
disposed in said opening of said actuator and being splined 
thereto whereby said shaft carries said potentiometer and said 
valve means in coaxially aligned relation so that rotation of 
said shaft by said control knob mechanically rotates said actua- 
tor therewith at the same time said shaft is mechanically setting 
said valve means. 


5,300,760 
METHOD OF MAKING AN ELECTRICAL DEVICE 
COMPRISING A CONDUCTIVE POLYMER 
Neville S. Batliwalla, Foster City; Amitkumar N. Dharia, New- 
ark; Randall M. Feldman, Redwood City, and Ashok K. Me- 
han, Union City, all of Calif., assignors to Raychem Corpora- 
tion, Menlo Park, Calif. 

Continuation of Ser. No. 322,969, Mar. 13, 1989, Pat. No. 
5,111,032. This application Jan. 21, 1992, Ser. No. 823,524 
The portion of the term of this patent subsequent to May 5, 2009, 
has been disclaimed. 

Int. Cl1.5 HOSB 3/34 


US. Cl. 219—549 18 Claims 


1. An electrical device which comprises 

(1) a resistive element which comprises first and second 
elongate wire electrode which are embedded in a continu- 
ous strip of conductive polymer; 

(2) an insulating jacket; 

(3) an auxiliary member which contains interstices and 
which is separated from the resistive element by insulating 
jacket; and 

(4) blocking material which (i) fills interstices in the auxiliary 
member and (ii) contacts the insulating jacket but is not 
bonded to the insulating jacket, 

wherein at least one of the following conditions is present 

(a) the blocking material has been applied by a pressure 
extrusion, 

(b) the blocking material has been applied in the form of a 
liquid, and 

(c) the device has a thermal efficiency which is at least 1.05 
times that of an identical heater which does not comprise 
the blocking material. 


5,300,761 
IMAGE FORMING APPARATUS COUNTING SYSTEM 
USING INDIVIDUAL AND COLLECTIVE COUNTERS 
Seitaro Kasahara; Minoru Asakawa, and Yasunori Ohgo, all of 
Hachioji, Japan, assignors to Konica Corporation, Tokyo, 
Japan 
Filed Feb. 4, 1992, Ser. No. 831,367 
Claims priority, application Japan, Feb. 15, 1991, 3-022179 
Int. Cl.5 G03G 15/00 
US. Cl. 235—375 3 Claims 
1. A counting device for counting a number of image form- 
ing operations of an image forming apparatus, said counting 
device comprising: 
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registering means for registering a plurality of identifications 
codes; 

comparing means for comparing an identification code 
stored in a portable storing means with said plurality of 
identification codes registered in said registering means; 

first memory means for counting a number of image forming 
operations of said image forming apparatus when said 
comparing means matches said identification codes stores 


in said portable storing means with at least one of said 
plurality of identification codes registered in said register- 
ing means; and 

second memory means for counting a number of image 
forming operations of said image forming apparatus when 
said comparing means does not match said identification 
codes stored in said portable storing means with any of 
said plurality of identification codes registered in said 
registering means. 


5,300,762 
NON-CONTACT SHOE FOR BAR CODE WANDS 
Robert L. Roske, Richland, Wash., assignor to Siemens Power 
Corporation, Richland, Wash. 
Filed Jun. 25, 1992, Ser. No. 904,352 
Int. Cl.5 GO6K 7/10 
US. Cl, 235—472 


1. A non-contact spacer shoe device for fitting over the 
scanning head of a handheld bar code wand for spacing a 
reading tip of the scanning head out of direct contact with a 
bar code label to be read, said shoe device comprising: 

an upper cylindrical housing of short length including: 

a centrally located through hole; 

a top circular edge surrounding said through hole; 

a bottom circular edge portion; 

said through hole being dimensioned for providing a fric- 
tional fit with side walls of said scanning head upon which 
said shoe device is mounted; 

a lower portion of an interior wall forming the circumfer- 
ence of said through hole converging inward toward the 
longitudinal axis of said housing, for forming a tapered 
shoulder serving as a stop mechanism for limiting the 
extent to which said spacer shoe device can be pushed 
over said scanning head; 

said tapered shoulder portion terminating at said bottom 
edge portion, and causing said bottom edge portion to be 
of greater width than said top edge; and 
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first and second contact arms extending downward from reflective layer which transmits visible light but reflects light 
opposite sides of the bottom of said upper cylindrical of a certain wavelength other than visible light with a specific 
housing, said contact arms being parallel to one another, 
with a distance therebetween greater than the width of 
sensitive bar coded areas of a bar code label to be read, the 
length of said first and second contact arms being prede- 
termined for providing a desired gap between the reading 
tip of the associated said bar code wand and a bar code 
label. 


5,300,763 
INFORMATION RECORDING/REPRODUCING 
APPARATUS 

Junichiro Ito, and Yoshiyuki Yamamori, both of Tokyo, Japan, 

assignors to Olympus Optical Co., Ltd., Tokyo, Japan 

Filed Nov. 27, 1991, Ser. No. 800,569 

Claims priority, application Japan, Nov. 30, 1990, 2-338628; 

Nov. 30, 1990, 2-340933 
Int. C1.5 GO6K 13/04 


directivity that can be identified with optical identifying 
means. 


5,300,765 
MEMORY CARD WITH LATCH-UP PROTECTION 
Masaharu Mizuta, Itami, Japan, assignor to Mitsubishi Denki 
Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 495,126, Mar. 19, 1990, abandoned. 
This application Feb. 28, 1992, Ser. No. 841,288 
Int. Cl.5 HO2H 3/08; GO6K 19/07 
USS. Cl, 235—492 


US. Cl. 235—475 
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1. Information recording/reproducing apparatus provided 
with a shutter mechanism for closing and opening an insertion 
slot formed on a wall of a housing to insert/eject an informa- 
tion recording medium into/from said housing, 





said shutter mechanism comprising: 

a first member movable in a first direction perpendicular to 
a second direction in which said information recording 
medium is inserted into said slot of said housing, said first 
member being movable between a slot open position and a 
slot closed position; 

a second member fixed on said housing and having said slot 
extending completely therethrough, and selectively either 
contacting said first member in said slot closed position or 
being spaced away from said first member in said slot open 
position; and 

a slanted surface which is slanted or inclined with respect to 
said first and second directions, said slanted surface being 
formed on said first member, and a slanting portion being 
formed on said second member such that said first and 
second members contact each other on said slanted sur- 
face and slanting portion around a periphery of said slot 
when said first member is in said slot closed position, to 
form a seal for preventing entry of dust or foreign objects 
into said housing when said first member is in said slot 
closed position. 


5,300,764 
TRANSPARENT OPTICAL IDENTIFICATION LABEL 
WITH INFRARED DIRECTIVITY 
Hidekazu Hoshino, and Itsuo Takeuchi, both of Kanagawa, 
Japan, assignors to NHK Spring Company, Ltd., Japan 
Filed Jan. 27, 1992, Ser. No. 826,337 
Claims priority, application Japan, Sep. 11, 1991, 3-259636 
Int. Cl.5 GO6K 7/10; B42D 15/00; G02B 27/38 
U.S. Cl. 235—487 6 Claims 
1. A transparent optical identification label, comprising a 





1. A memory card with a built-in semiconductor memory 


element which immediately stops an overcurrent when a latch- 
up phenomenon occurs, said memory card comprising: 


memory means including one or more writable RAMs hav- 
ing CMOS type electric field effect transistors; 

power source means including an external power source 
arranged in an external device and an internal power 
source connected across said memory means; 

means for connecting said power source means to said mem- 
ory means including a power source line connecting the 
one or more RAMs to the external power source, a 
ground line, an internal power feed line connecting the 
one or more RAMs to the internal power source, a com- 
mon power source line which is connected to the power 
source line and the internal power feed line at a node and 
diodes for switching between said internal and external 
power sources; 

input and output means for inputting and outputting data 
signals between said memory means and said external 
device; 

switch means for connecting and disconnecting said mem- 
ory means and said power source means, said switch 
means including two transistor switches connected re- 
spectively to the power source line and the internal feed 
line; 

a low voltage detecting circuit connected to the one or more 
writable RAMs said low voltage detecting circuit trans- 
mitting a standby signal to cause the one or more RAMs 
to enter into a standby state when the voltage of the exter- 
nal power source falls below a predetermined voltage; and 

overcurrent detecting means for detecting the current from 
said power source flowing through said means for con- 
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necting and for opening said switch means when the 
current exceeds a predetermined value, said overcurrent 
detecting means including a current detector connected in 
series with the common power source line and an overcur- 
rent detecting circuit for transmitting an open circuit 
signal to open the transistor switches when the current 
detector detects an overcurrent. 


5,300,766 
SCANNING SCENE-BASED WAVEFRONT SENSOR 
HAVING A LINEAR IMAGE SENSOR ARRAY AND A 
PUPIL SENSOR ARRAY 

Edward M. Granger; Sara T. Wellman, and Peter A. Jones, all of 

Rochester, N.Y., assignors to Eastman Kodak Company, 

Rochester, N.Y. 

Filed Apr. 13, 1993, Ser. No. 46,673 
Int. Cl.5 G01 1/20 


USS. Cl. 250-——201.9 10 Claims 


1. A scene-based wavefront sensor comprising: 

an opaque material having a surface and defining a probe 
hole therethrough; 

an imaging system comprising at least one lens forming a 
predetermined pupil for imaging a remote scene having 
edges therein disposed in object space onto the surface of 
Opaque material and the probe hole; 

a linear image sensor array comprising a plurality of image 
light detecting sensors disposed adjacent the probe hole 
and perpendicular to a direction of relative motion occurs 
between the imaging system and the edges in the remote 
scene for receiving light from the imaging system imaged 
at the surface of opaque material, each image light detect- 
ing sensor being adapted to generate separate electrical 
output signals representative of the received light inten- 
sity at any instant of time as edges of the remote scene 
move relative to the imaging system; and 

a pupil sensor array disposed at an image plane of the prede- 
termined pupil of the imaging system projected through 
the probe hole, the pupil sensor array comprising a plural- 
ity of pupil light detecting sensors disposed in a two-di- 
mensional array for receiving light imaged thereon as the 
edges of the remote scene move relative to the imaging 
system, each pupil light detecting sensor being adapted to 
generate separate electrical output signals representative 
of the received light intensity at any instant of time. 


5,300,767 
COLOR IMAGE SENSING ASSEMBLY WITH MULTIPLE 
LINEAR SENSORS AND ALIGNED FILTERS 
Michael J. Steinle, Fort Collins; Steven L. Webb, Loveland, both 
of Colo., and Hans D. Neumann, Los Altos, Calif., assignors to 
Hewlett-Packard Company, Palo Alto, Calif. 
Continuation of Ser. No. 869,273, Apr. 15, 1992, abandoned. 
This application May 19, 1993, Ser. No. 63,838 
Int. Cl.5 HO1JS 40/14 
US. Cl. 250—208.1 
1. A light sensor assembly comprising: 
a) a plurality of parallel, spatially separated, linear photosen- 
sor means for generating a plurality of light sensing signals 
indicative of the intensity of light in predetermined spec- 
tral regions impinged thereon; 
b) transparent plate means for transmitting light to said 


22 Claims 
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photosensor means positioned in adjacent overlying rela- 
tionship with said photosensor means; 

c) a plurality of filter coating means disposed on a surface 
portion of said transparent plate means in alignment with 
said plurality of photosensor means for filteringly trans- 
mitting said light in each of said predetermined different 


4) 
d 
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spectral regions to said photosensor means; whereby each 
of said linear photosensor means receives light from a 
different one of said predetermined spectral regions; 

said plurality of photosensor means being arranged in a first 
plane, said plurality of filter coating means being arranged 
in a second plane parallel to said first plane. 


5,300,768 
INCLUDING A PROCESSING MEANS FOR DRIVING 
DESIGNATED PHOTOELECTRIC DETECTORS FOR 
THE CHECKING THEREOF 
Takahiro Wakikaido, and Takeshi Sakaguchi, both of Osaka, 
Japan, assignors to Mita Industrial Co., Ltd., Japan 
Filed Jan. 7, 1993, Ser. No. 1,765 
Claims priority, application Japan, Jan. 17, 1992, 4-027241 
Int. Cl.5 HO1J 40/14; HO2J3 1/00 


US. Cl. 250—208.3 4 Claims 


1. An image forming apparatus in which a plurality of photo- 
electric detectors are divided into a plurality of groups of 
detectors, and in which said photoelectric detectors in said 
groups are dynamically driven, whereby detection signals 
produced by said photoelectric detectors in each group are 
read according to predetermined timing, said apparatus com- 
prising: 

first processing means for executing a normal mode wherein 

said groups of detectors are dynamically driven according 
to said timing; 

second processing means for executing a photoelectric de- 

tector check mode wherein a designated group of said 
detectors is statically driven, whereby detection signals 
produced by said detectors of said designated groups are 
readable so as to check said photoelectric detectors of said 
designated group; and 

switching means for switching between processing by said 

first processing means and processing by said second 
processing means to selectively place said apparatus in 
said normal mode or said photoelectric detector check 
mode. 
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5,300,769 
METHOD AND SYSTEM OF COMPENSATING FOR 
SIGNAL ARTIFACTS IN A FIBER-OPTIC SENSING 

SYSTEM 

Jeffrey J. Dahlin, Bothell; John F. Holic, Jr., Seattle; William 
G. Lundell, Redmond; Steven B. Duke, Bothell, all of Wash., 
and Jeffrey B. Yim, Honolulu, Hi., assignors to Abbott Labo- 
ratories, Abbott Park, Ill. 
Filed Dec. 29, 1992, Ser. No. 999,495 
Int. Cl.5 GOIN 33/48; A61B 5/00 


USS. Cl. 250—227.23 22 Claims 





1. A method of compensating for signal artifacts in a sensor 
for monitoring parameters that includes a distal probe, a source 
of light signals of a first wavelength, a source of light signals of 
a second wavelength, at least one optical waveguide for trans- 
mitting primary light signals from the source of light signals of 
a first wavelength and the source of light signals of a second 
wavelength to the distal probe and for transmitting secondary 
light signals from the distal probe to at least one sensor for 
detecting the secondary light signals, respective secondary 
light signals being derived from respective primary light sig- 
nals transmitted to the distal probe, wherein the signal artifacts 
result from changes in the transmission characteristics of the 
optical waveguide caused by displacement of the optical wave- 
guide, the method comprising: 
sampling the primary light signal from the source of light 
signals of a first wavelength over a first interval; and 

sampling the primary light signal from the source of light 
signals of a second wavelength over a second interval, 
wherein the sum of the first interval and the second inter- 
val is less than intervals over which displacement of the 
optical waveguide occurs. 


5,300,770 
APPARATUS FOR PRODUCING A POROSITY LOG OF A 
SUBSURFACE FORMATION CORRECTED FOR 
DETECTOR STANDOFF 
L. Scott Allen, Dallas, and William R. Mills, Plano, both of 
Tex., assignors to Mobil Oil Corporation, Fairfax, Va. 
Filed Aug. 10, 1992, Ser. No. 927,109 
Int. Cl.5 GOLV 5/10; GOIN 23/204 
U.S. Cl. 250—269 14 Claims 
1. Apparatus for converting die-away signals representing 
the die-away of nuclear radiation in a subsurface formation 
surrounding a borehole into a log representing porosity versus 
depth within said formation corrected for the effect of detector 
standoff from the borehole wall, comprising: 

a) a borehole logging tool, 

b) means for traversing said logging tool along said bore- 
hole, 

c) a pulsed source of fast neutrons within said logging tool 
for irradiating the formation surrounding a borehole with 
fast neutrons, 

d) at least one directionally sensitive radiation detector 
assembly having a neutron detector for measuring the 
die-away of secondary radiation produced by the fast 


US. Cl. 250—282 
1. An improved method for determining the molecular 
weight of a distinct polyatomic parent molecular species by 
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neutrons which return to the borehole from the irradiated 
formation, 


e) means for positioning said radiation detector assembly so 


that it contacts the surface of the borehole wall and is 
oriented to position the neutron detector to maximize 
directional sensitivity of the neutron detector to the die- 
away of secondary radiation from the formation at the 
point of contact of the radiation detector assembly with 
the borehole wall and to minimize directional sensitivity 
to the die-away of secondary radiation from the borehole 
fluid, 


f) means for producing intensity signals representative of the 


die-away of secondary radiation measured by said detec- 
tor as said logging tool traverses said borehole, 


g) a signal processor comprising: 


i) a first trained neural network to produce an initial for- 
mation decay constant signal from said intensity signals 
and to produce a ratio of the borehole amplitude to 
formation amplitude components of said intensity sig- 
nals, 


ii) means for converting the formation decay constant 
signal to its reciprocal, an epithermal neutron lifetime 
signal, 

iii) a second trained neural network to produce an epither- 
mal neutron lifetime correction signal and apparent 
standoff signal from said epithermal neutron lifetime 
signal and said amplitude ratio, 

iv) means for producing a standoff-corrected epithermal 
neutron lifetime signal from said epithermal neutron 
lifetime signal and said epithermal neutron lifetime 
correction signal to correct for standoff from the bore- 
hole wali encountered by said detector as said logging 
tool traverses said borehole, 

v) means for generating a porosity signal from said stand- 
off-corrected epithermal neutron lifetime signal derived 
from measurements in borehole models at known poros- 
ities and conditions of detector standoff, and 


h) means for generating a log of said porosity signal versus 


depth as said logging tool traverses along said borehole. 


5,300,771 


METHOD FOR DETERMINING THE MOLECULAR 
WEIGHTS OF POLYATOMIC MOLECULES BY MASS 
ANALYSIS OF THEIR MULTIPLY CHARGED IONS 
Michael J. Labowsky, Wayne, N.J., assignor to Analytica of 

Branford, Branford, Conn. 


Filed Jun. 2, 1992, Ser. No. 892,113 
Int. Cl.5 BO1D 59/44; H01J 49/02 
15 Claims 
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mass analysis of a population of multiply charged ions each of 
which is formed by attachment of a plurality of adduct ions to 
a molecule of said parent molecular species, said improved 
method avoiding the need to assume a value for the adduct ion 
mass, as required by previous methods, and comprising the 
steps of: 

(@ Producing a primary population of multiply charged ions 
of a distinct polyatomic parent molecular species, all 
molecules of said distinct polyatomic parent molecular 
species being indistinguishable from each other by said 
method, each one of said multiply charged ions being 
characterizable by the symbol xi, the numerical value of xi 
being the m/z value for said one of said multiply charged 
ions such that xi=Mr/i+ma wherein Mr is the molecular 
weight of said distinct parent molecular species, i is an 
integer equal to the number of charges attached to said 
distinct parent molecular species to form said multiply 
charged ion, and ma is the mass of said individual adduct 
charges, said primary population of ions comprising a 
plurality of sub-populations, the ions of each sub-popula- 
tion having the same values for i, ma and Mr, and there- 
fore the same value of xi, said plurality of said sub-popula- 
tions comprising at least one sub-population of each possi- 
ble integral value of i beginning with a minimum value and 
extending to and including a maximum value equal to the 
minimum value plus an integer no smaller than two; 

(ii) mass-analyzing the ions of said primary population to 
obtain a set of experimental values for the relative abun- 
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dances of ions in each of said sub-populations constituting 
said primary population of ions, said experimental values 
for the relative abundances of ions comprising the mea- 
sured currents due to the ions of each of said sub-popula- 
tions after said ions of said sub-population have been 
selected from said primary population by a mass analyzer; 

(iii) applying a deconvolution algorithm to said set of experi- 
mental values for the relative abundances of ions in each 
of said sub-populations, said deconvolution algorithm 
defining for each of said sub-populations the regime of 
values for ma and Mr that in combination with the value 
of i for said sub-population will give rise to a calculated 
value of Xi=Mr/i+ma that coincides with an experimen- 
tally determined value of xi at which there is a detectable 
contribution to said measured current due to ions of one of 
said sub-populations; 

(iv) identifying as the best experimental value for the molec- 
ular weight Mr of said distinct parent molecular species, 
and the best experimental value for the mass ma of the 
adduct charges on said ions of said distinct parent molecu- 
lar species, those values of Mr and ma that together, and 
successively in conjunction with each of all values of i for 
which there is a sub-population in said primary popula- 
tion, give rise to a set of calculated values of xi for which 
the associated relative ion abundances in the said set of 
experimental values for the relative abundances of the ions 
of each of said sub-populations constituting said primary 
popuiation of ions, add up to a larger total value than do 
the relative abundances of ions associated with the set of 
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calculated xi values resulting from any other combination 
of values for Mr and ma. 


5,300,772 
QUADRUPLE ION TRAP METHOD HAVING 
IMPROVED SENSITIVITY 

Sidney E. Buttrill, Jr., Palo Alto, Calif., assignor to Varian 

Associates, Inc., Palo Alto, Calif. 
Filed Jul. 31, 1992, Ser. No. 923,093 
Int. Cl.5 BOID 59/44; H01J 49/40 
12 Claims 


1. In a method for selectively trapping and isolating a se- 
lected ion or range of ions in a quadrupole ion trap (QIT) 
system, said QIT system having a ring electrode, a pair of end 
caps, an RF trapping voltage source having a trapping fre- 
quency F, a first supplemental RF waveform connected to said 
end caps, and a second supplementary RF waveform con- 
nected to said end caps, and means for introducing a sample 
into said QIT, said method for isolating including the steps of: 

a. establishing said RF trapping voltage at a first value to 
enable retention of a large mass range of ions in said ion 
trap, said value sufficiently low to correspond to the best 
trapping efficiency; 

b. forming ions or injecting ions of a sample in said QIT; 

c. applying said first supplementary RF waveform to said 
end caps to resonantly reject selected ions; 

d. resetting said RF trapping voltage to a second value, said 
second value corresponding to a value of q; of at least 0.7 
wherein qzis proportional to said RF trapping voltage and 
inversely proportional to the mass of said ions; 

e. applying said second supplementary RF waveform to said 
end caps to resonantly reject selected ions; 

f. simultaneously carrying out steps (b) and (c), wherein the 
waveform of said first supplementary RF waveform is a 
composite of the secular frequencies corresponding to the 
ions from the constituents of the residual gases in said 
QIT, obtaining said composite by adding together at se- 
lected points in time, the amplitude of each said secular 
frequency waveform. 


5,300,773 
PULSED IONIZATION ION MOBILITY SENSOR 
David K. Davies, Churchill Borough, Pa., assignor to Thermo 
King Corporation, Minneapolis, Minn. 
Filed Feb. 18, 1993, Ser. No. 18,995 
Int. Cl.5 HO1J 49/14 
USS. Cl. 250—286 23 Claims 
1. An ion mobility sensor for obtaining quantitative measure- 
ments of concentrations of constituents of a multicomponent 
gaseous sample, the sensor having an ionization region being 
connected to a drift region, the sensor comprising: 
(a) a first electrode provided at and defining one end of the 
ionization region; ; 
(b) a grid electrode provided at and defining an opposite end 
of the ionization region and also providing a boundary 
separating the ionization region from the drift region; 
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(c) a collector electrode provided at an end of the drift 
region opposite to the grid electrode; 

(d) means for allowing entry of the gaseous sample between 
the first electrode and the grid electrode; 

(e) means for directing a pulse of UV light toward the grid 
electrode, illuminating the grid electrode; 

(f) means for applying DC voltages at the first electrode, the 
grid electrode and the collector electrode, wherein the 
voltages applied to the electrodes progressively vary so 
that a unidirectional drift field is created across the sensor; 














(g) means for superimposing a voltage pulse of a selected 
pulse width at the first electrode wherein the UV pulse is 
contained within the width of the voltage pulse, and 
wherein an ionization field is generated between the first 
electrode and the grid electrode whose magnitude ex- 
ceeds an electric field value necessary to ionize the gase- 
ous sample; and 

(h) means connected to the collector electrode for produc- 
ing an electrical output in accordance with any ions re- 
ceived at the collector electrode. 


5,300,774 
TIME-OF-FLIGHT MASS SPECTROMETER WITH AN 

APERTURE ENABLING TRADEOFF OF TRANSMISSION 

EFFICIENCY AND RESOLUTION 
S. E. Buttrill, Jr., Palo Alto, Calif., assignor to Applied Biosys- 

tems, Inc., Foster City, Calif. 
Filed Apr. 25, 1991, Ser. No. 691,272 
Int. Cl.5 BOID 59/44; HO01J 49/00 


US, Cl. 250—287 12 Claims 


1. A time-of-flight mass spectrometer having a controllable 
resolution, said spectrometer comprising: 

a barrier having an aperture; 

a detector; 

means for producing, from a sample substance, a beam of 
sample ions, at least part of which passes through said 
aperture to said detector; : 

each ion being characterized by a time-of-flight extending 
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from a time of generation of that ion until said ion is 
detected by said detector; and 
said ions exhibiting at said aperture a time-of-flight distribu- 
tion that is a function of a lateral distance from an axis 
parallel to said beam and located within said beam; and 
means for varying the resolution by varying how much of 
this beam passes through said aperture. 


5,300,775 
METHOD OF SELECTING A SPATIAL ENERGY SPREAD 
WITHIN AN ELECTRON BEAM, AND AN ELECTRON 
BEAM APPARATUS SUITABLE FOR CARRYING OUT 
SUCH A METHOD 
Karel D. Van der Mast, Eindhoven, Netherlands, assignor to 
US. Philips Corporation, New York, N.Y. 
Filed Feb. 9, 1993, Ser. No. 15,694 
Claims priority, application European Pat. Off., Feb. 12, 1992, _ 
92200384,.3 
Int. Cl.5 HO1J 49/44 
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1. A method of selecting the spatial energy-spread within an 
electron beam which produces pixels forming an image of an 
object in an image plane, said method comprising: arranging an 
energy-dispersive member in the vicinity of an electron source 
which generates the electron beam; operating said member to 
widen the electron beam in a dispersion direction with a disper- 
sivity which is greater than the diameter of the electron source; 
and selecting a local energy dispersion in the beam by selecting 
a number of pixels representing such a local energy dispersion 
in the image plane of the object. 


5,300,776 
AUTOADJUSTING ELECTRON MICROSCOPE 
Ondrej L. Krivanek, Oakland, Calif., assignor to Gatan, Inc., 
Pleasanton, Calif. 
Filed Sep. 16, 1992, Ser. No. 945,603 
Int. Cl.5 HO1S 37/295 
US, Cl. 250—307 


1. A method for autoadjusting defocus or astigmatism of a 
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transmission electron microscope, said method comprising the 
steps of: 

i) illuminating a thin sample of an amorphous material with 
a beam of electrons in a transmission electron microscope, 

ii) producing a transmission electron image of said sample, 

iii) recording said image with an electron camera, 

iv) transferring said image captured by said camera to a 
digital computer, 

v) computing a digital diffractogram of said image, 

vi) automatically analyzing said diffractogram to determine 
values of defocus and astigmatism best corresponding to 
it, 

vii) working out needed corrections to defocus or astigma- 
tism circuits of said microscope from said determined 
values of defocus and astigmatism, using previously deter- 
mined calibrations of strengths of said circuits, and 

viii) applying said corrections to the microscope via a com- 
munication link between said computer and said micro- 
scope, 

whereby said defocus or said astigmatism of said microscope 
is adjusted automatically from a single recorded image. 


5,300,777 
TWO COLOR INFRARED DETECTOR AND METHOD 
Michael W. Goodwin, Richardson, Tex., assignor to Texas In- 
struments Incorporated, Dallas, Tex. 
Filed Mar. 26, 1992, Ser. No. 860,733 
Int. Cl.5 HOIL 31/0296, 31/0248 


US. Cl. 250—338.4 14 Claims 


11. A two color infrared detector comprising: 

a diode having first and second semiconductor regions, the 
first semiconductor region operable to generate electron- 
hole pairs when struck by infrared radiation having a first 
wavelength and the second semiconductor region opera- 
ble to generate electron-hole pairs when struck by infra- 
red radiation having a second wavelength; 

an insulator layer disposed on the first semiconductor region 
opposite from the second semiconductor region; 

a metal gate disposed on the insulator layer opposite from 
the first semiconductor region to form a metal insulator 
semiconductor; and 

an indium bump formed on the second semiconductor region 
opposite from the first semiconductor region for use in 
mating the diode with a silicon processor and for transmit- 
ting charges respectively from the first semiconductor 
region and the second semiconductor region to the signal 
processor. 
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5,300,778 
MULTISPECTRAL SENSOR 

Volkmar Norkus; Christian Schiewe, and Frank Nagel, all of 

Dresden, Fed. Rep. of Germany, assignors to ULTRAKUST 

electronic GmbH, Ruhmannsfelden, Fed. Rep. of Germany 

Filed Oct. 9, 1992, Ser. No. 958,188 

Claims priority, application Fed. Rep. of Germany, Oct. 9, 

1991, 4133481 
Int. Cl.5 GOIN 27/25 


US, Cl. 250—339.01 19 Claims 
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1. A multispectral sensor with a casing (11), an entrance port 
(16) for radiation (18) to be measured and located in the casing 
(11) and an optical device (34) located in the optical path 
behind the entrance port (16) for dividing up the beam (18) 
incident through the entrance port (16) into partial beams A, B, 
a plurality of filters (36a to 36d), which surround the optical 
device (34) and have different spectral transmission ranges and 
outside which they have a reflecting construction, and radia- 
tion-sensitive elements (38a to 38d) arranged in the optical path 
of the partial beams A, B behind the filters. 


5,300,779 
CAPILLARY FLOW DEVICE 
Robert S. Hillman, Cupertino; Michael E. Cobb, Sunnyvale; 
Jimmy D. Allen, Los Altos; Ian Gibbons, Menlo Park; Vladi- 
mir E. Ostoich, San Jose, and Laura J. Winfrey, Belmont, all 
of Calif., assignors to Biotrack, Inc., Fremont, Calif. 
Continuation of Ser. No. 651,283, Feb. 5, 1991, Pat. No. 
5,164,598, which is a continuation of Ser. No. 472,130, Jan. 30, 
1990, Pat. No. 5,004,923, which is a division of Ser. No. 177,625, 
Apr. 5, 1988, Pat. No. 4,948,961, which is a division of Ser. No. 
880,793, Jul. 1, 1986, Pat. No. 4,756,884, which is a 
continuation-in-part of Ser. No. 762,748, Aug. 5, 1985, 
abandoned. This application Aug. 18, 1992, Ser. No. 931,719 
The portion of the term of this patent subsequent to Oct. 15, 
2009, has been disclaimed. 
Int. Cl.5 GOIN 21/49, 31/22 


US. Cl. 250—341 13 Claims 


1. A method for carrying out an assay that relies on measure- 
ment of coagulation time of a blood sample to determine pres- 
ence or amount of an analyte in or property of said sample, 
which comprises: 

a. selecting an enclosed capillary device for use in said assay, 
said device comprising a housing with a capillary passage- . 
way in said housing, said capillary passageway terminat- 
ing at an inlet port at one end of said passageway and a 
vent at another end of said passageway, said housing 
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further being adapted to fit into an electronic monitoring 
device that carries out said measurement, said passageway 
further containing a measured amount of dry reagent on a 
surface of said capillary pathway that induces clotting of 
said blood sample; 

b. inserting said capillary device into said monitor; 

c. applying said sample to said inlet port of said device, 
either before or after said capillary device is inserted into 
said monitor; 

d. determining a time of coagulation of said sample using 
said monitor, wherein said monitor detects coagulation of 
said sample by detecting interaction of light with particles 
in said capillary passageway; and 

e. relating said time to said presence or amount of said ana- 
lyte in or property of said sample. 


5,300,780 

MISSILE SURVEILLANCE METHOD AND APPARATUS 
Joseph M. Denney, Palos Verdes Estates, and Eric L. Upton, 

Redondo Beach, both of Calif., assignors to TRW Inc., 

Redondo Beach, Calif. 

Filed Dec. 17, 1992, Ser. No. 991,772 
Int. Cl.5 GO1S 17/66 

US. Cl. 250—342 


1. A surveillance system for detecting and tracking a missile 

flying above the earth’s surface, said system comprising: 

a) detection subsystem means for detecting and coarsely 
locating the missile, said detection subsystem including: 
1) a first focal plane array having a grid of pixels for 

imaging substantially the entire earth’s surface, each 
pixel having a given ground surface distance; 

2) means for generating, from each pixel in the first focal 
plane array, a multispectral electro-optical signal input 
spectrum which includes spectra of the missile and 
background; 

3) processor means for processing the multispectral elec- 
tro-optical signal input spectrum of each pixel to sepa- 
rate the missile from the background, said processor 
means generating a given output signal when the input 
spectrum contains a multispectral signature of the mis- 
sile; 

b) tracking subsystem means for tracking a detected missile, 
said tracking subsystem including: 

1) a second focal plane array having a grid of pixels; 

2) imaging means, coupled to the output signal of the 
processor means, for imaging a localized sector of the 
earth’s surface containing the detected missile onto the 
second focal plane array whereby each pixel on the 
second focal plane array has a much smaller ground 
surface distance than pixels in the first focal plane array 
thereby increasing the resolution thereof; 

3) tracking processor means, coupled to the second focal 
plane array, for tracking the missile; and 

whereby the surveillance system provides accurate missile 

detection and tracking using relatively inexpensive and 

low weight components. 
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5,300,781 
NON-HYDROGENOUS PROCESS LEVEL 
MEASUREMENT 
John M. DiMartino, Chicago, Ill., assignor to Kay-Ray/Sensall, 
Inc., Mount Prospect, Ill. 
Filed Dec. 9, 1991, Ser. No. 804,355 

Int. Cl.5 GOIN 23/09; GO1T 3/00; GO1F 23/00 

US. Cl. 250—357.1 15 Claims 
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1. A fast neutron detection system for accurate measurement 
of parameters of substantially non-hydrogenous material con- 
tained in a walled vessel comprising: 

a fast neutron source comprising means for directing fast 
neutrons in a first direction from an exterior of the vessel 
through the vessel wall to the substantially non-hydroge- 
nous material; 

a detector system mounted adjacent to the neutron source to 
provide detection of neutrons scattered back from the 
material through the vessel wall in a direction substan- 
tially opposite from the first direction; and 

an energy degradation shield disposed adjacent the source 
and in the path of neutrons emerging in a first direction to 
reduce the energy of the fast neutrons to a desired energy 
level for detection by the detector system. 


5,300,782 
GAMMA RAY DETECTOR FOR PET SCANNER 
Brian D. Johnston, Hartland; David L. McDaniel, Dousman, 
and James G. Colsher, Waukesha, all of Wis., assignors to 
General Electric Company, Milwaukee, Wis. 
Filed Jun. 26, 1992, Ser. No. 904,791 
Int. Cl.5 GO1T 1/20, 1/202 


1. A detector unit for a positron emission tomographic scan- 
ner, which comprises: 
an array of crystals, each crystal having: 

a) a front surface through which a gamma ray may pass 
and produce a scintillation event that emits light from 
within the crystal; 

b) a rear surface through which light emanating from 
within the crystal may pass; 
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c) side surfaces which abut the side surfaces of adjacent 5,300,784 
crystals in the array and which are treated to have one SELENIUM ALLOY X-RAY IMAGING MEMBER ON 
of at least three different levels of transparency to the TRANSPARENT SUBSTRATE 
passage of light therethrough such that the transpar- William D. Fender; Eddie M. Zanrosso, both of Pasadena; Al- 
ency varies across the array of crystals, wherein the gird G. Leiga, Claremont, all of Calif.; Lothar S. Jeromin, 
treated side surfaces which do not substantially com- og etal Ser, ny ga N.Y., assignors 
ewes Pen ae eee wee & Filed Jun. 1, 1992, Ser. No. 891,109 

an array of photomultiplier tubes disposed behind the rear US.cl oi aan CL* GO3G 15/00, 5/00 
surfaces of the crystals in said array of crystals, each ~"" ~~ 7 
photomultiplier tube being operable to produce an 
electrical signal which indicates by its magnitude the 
intensity of the light it receives from a scintillation 
event within the array of crystals. 


LAYERED Ce... ae MATERIAL ; 1. Apparatus for producing a digitized X-ray image compris- 
Andrew B. Spencer, Manchester; Richard J. Guastamachio, '8: ssi : 
Broad Brook, and Bryan D. Marsh, South Windsor, all of 2 photoreceptor comprising an upper portion of amorphous 
Conn., assignors to American Ingenuity, Inc., Manchester, selenium 100 to 400 microns in thickness and having an 
Conn. arsenic concentration of 0.1 to 0.6 by weight for receiving 
Continuation-in-part of Ser. No. 890,392, May 26, 1992, Pat. an x-ray image originating above said photoreceptor, and 
No. 5,243,457. This application Sep. 30, 1992, Ser. No. 954,387 a bottom transparent substrate, 
Int. Cl.5 GO2B 5/124 a light beam scanner below said photoreceptor for discharg- 
U.S. Cl. 250—462.1 18 Claims ing a charge on said selenium by said light beam, and 
an x-ray transparent electrode above, but not in contact 
with, said selenium for sensing the discharge of said sele- 
nium by said light beam. 


KEKE APPARATUS FOR AND METHOD OF PRODUCING ION 
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ess BEAMS 


Derek Aitken, Surbiton, England, assignor to Superion Limited, 
London, England 
1. Layered reflecting and luminous material comprising: PCT No. PCT/GB91/01696, § 371 Date Jun. 4, 1992, § 102(e) 
a first layer of prismatic light reflective material having an wa — ~ — PCT Pub. No. WO92/06486, PCT Pub. 
2 3 2 : . 16, 

underlying surface formed with a plurality of minute PCT Filed Oct. 2, 1991, Ser. No. 852,209 
prism-like formations projecting therefrom at regular Clai ae lication United Ki Oct. 4, 1990. 
spaced intervals and an overlying substantially smooth 9021629 ony, eee Se eotom, ‘pits x 
light transmissive surface, said first layer having a first 
peripheral edge; and 

a second layer of phosphorescent material attached to said 
underlying surface of prism-like formations and generally 
coextensive therewith, said second layer having a second 
peripheral edge; 

said first and second peripheral edges being proximately 
disposed, said first layer and said second layer being 
joined together into a unitary structure along a border of 
finite width extending continuously along said first and 
second peripheral edges, said prism-like formations coex- 
tensive with said border being thereby substantially de- 
stroyed, said border encompassing and defining a central 
region whereat said first layer and said second layer are 
physically distinct; 

whereby in said central region said material simultaneously 
radiates phosphorescent light from said second layer 
through said underlying surface of prism-like formations 
and through said smooth light transmissive surface and 1. Apparatus for producing a beam of ions comprising: 
reflected light from said prism-like formations through a4 plurality of ion sources; 
said smooth light transmissive surface of said first layer; _ first moveable support means for supporting the ion sources; 
and a housing defining an outlet path for an ion beam produced 

whereby only phosphorescent light radiates from said bor- by an ion source; 
der. first drive means for moving the support means so as to bring 


Int. Cl.5 HO1JS 37/26 
US. Cl. 250—492.2 21 Claims 
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a selected ion source into an operating position relative to 
the housing to direct said ion beam along the outlet path; 

a plurality of extraction electrodes each for extracting said 
ions from said ion source to produce said ion beam for ion 
implantation; 

second moveable support means for supporting the extrac- 
tion electrodes; and 

second drive means for moving the second support means so 
as to bring a selected extraction electrode into an operat- 
ing position relative to the housing to extract said ion 
beam directed along the said outlet path. 


5,300,786 
OPTICAL FOCUS PHASE SHIFT TEST PATTERN, 
MONITORING SYSTEM AND PROCESS 
Timothy A. Brunner, Ridgefield, Conn.; Michael S. Hibbs, 
Westford, Vt.; Barbara B. Peck, Westford, Vt., and Chriso- 
pher A. Spence, Westford, Vt., assignors to International 
Business Machines Corporation, Armonk, N.Y. 
Filed Oct. 28, 1992, Ser. No. 967,885 
Int. Cl.5 GOIN 21/86 
US. Cl. 250—548 


1. A focus test mask for use in a projection imagery system, 
said focus test mask projecting on an object surface a test 
pattern which allows quantification of system defocus, said 
focus test mask comprising: 

a substrate which allows light to pass therethrough; and 

a phase shift pattern associated with said substrate and shift- 

ing light passing therethrough by other than 180° in rela- 
tion to light passing through said substrate to produce a 
phase difference between light passing therethrough and 
light passing through said substrate, wherein when said 
phase shift pattern is optically projected by said system 
onto the surface of an object, the direction and magnitude 
of optical defocus is determinable by measuring dimen- 
sions of the projected test pattern. 
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5,300,787 
METHOD FOR SETTING A SENSOR WHICH DETECTS 
THE EDGE OF A MOVING WEB OF MATERIAL IN A 
CONTACT-FREE MANNER 

Hans J. Schrauwen, Hiddenhausen; Theodor Nacke, Leo- 

poldshéhe, and Jiirgen Bettfiihr, Viotho, all of Fed. Rep. of 

Germany, assignors to BST Servo-Technik GmbH, Bielefeld, 

Fed. Rep. of Germany 

Filed Feb. 10, 1993, Ser. No. 15,828 

Claims priority, application Fed. Rep. of Germany, Feb. 11, 

1992, 4203947 
Int. Cl.5 GOIN 21/86 


US. Cl. 250—548 15 Claims 


SIGNAL PROCESSING 
AND CONTROL 


1. Method for setting a sensor which detects the edge of a 
moving web of material in a contact-free manner, for a web 
movement control device, the maximum signal change, which 
can be achieved by the sensor, between a completely uncov- 
ered sensor condition and a completely covered sensor condi- 
tion being determined in an initial state of the web movement 
control device and an intermediate value of this maximum 
signal change being specified as a basic control value for the 
web movement control, wherein the bright values and dark 
values are detected by means of an electronic signal processing 
device by the bright value or dark value being derived from 
the absence of a signal change during the movement of the web 
of material into the sensor or out of the sensor since the values 
determined in this way are stored and the intermediate value is 
calculated and stored, by the achievable signal change between 
an uncovered sensor condition and sensor being completely 
covered by the respective web of material being detected and 
stored in the same manner under given operating conditions, 
after which the corresponding intermediate value of the signal 
change identified in this way is calculated and compared with 
the originally detected value, and in which the last intermedi- 
ate value obtained for the further web movement control being 
adjusted in the electronic signal processing device to the basic 
control value by means of a correction factor. 


5,300,788 
LIGHT EMITTING DIODE BARS AND ARRAYS AND 
METHOD OF MAKING SAME 
John C. C. Fan, Chestnut Hill; Brenda Dingle, Mansfield; 
Shambhu Shastry, Franklin; Mark B. Spitzer, Sharon, and 
Robert W. McClelland, Norwell, all of Mass., assignors to 
Kopin Corporation, Taunton, Mass. 
Filed Jan. 18, 1991, Ser. No. 643,552 
Int. Cl.5 HO1K 27/10 
US. Cl. 257—13 
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1. An LED bar comprising a row of light emitting pixel 
regions formed in an epitaxial thin film semiconductor struc- 





492 


ture comprising a front side cladding layer on an active p-n 
junction layer, on a back side cladding layer with pixel regions 
formed in said structure separated from adjacent pixel regions 
by high lateral resistivity with a thin contact film on the front 
side of the structure, and wherein only said contact film is 
removed between pixel regions, said contact film being formed 
on said front side cladding layer, said cladding layer having a 
thickness less than bout 0.5 microns thereby enhancing said 
high lateral resistivity between adjacent pixel regions, with 
metal pixel contacts formed on the back side cladding layer 
and remaining front side pixel contact film. 


5,300,789 
ARTICLE COMPRISING MEANS FOR MODULATING 
THE OPTICAL TRANSPARENCY OF A 
SEMICONDUCTOR BODY, AND METHOD OF 
OPERATING THE ARTICLE 

Vera B. Gorfinkel, Saratov, Russian Federation, and Sergey 

Luryi, Bridgewater, N.J., assignors to AT&T Bell Laborato- 

ries, Murray Hill, N.J. 

Filed Dec. 24, 1991, Ser. No. 814,745 
Int. Cl.5 HO1L 27/14, 31/00 


US. Cl, 257—21 22 Claims 


1. An article comprising a semiconductor body that com- 
prises a multilayer structure comprising at least one quantum 
well (QW), associated with said QW being a bandgap energy 
and a subband energy difference; associated with free carriers 
of a first conductivity type in the QW is a free carrier distribu- 
tion function, and associated with the body is a lattice tempera- 
ture; the article further comprising means for providing a 
modulation signal to the body; 

characterized in that the article further comprises 

a) means for providing electromagnetic radiation of a first 
wavelength (“inter-band radiation” or “IBR”) to the 
body, the first wavelength selected to correspond to said 
bandgap energy; 

b) means for providing electromagnetic radiation of a sec- 
ond wavelength (“inter-subband radiation” or “ISBR’’) to 
the body, the second wavelength being longer than the 
first wavelength and being selected such that the free 
carrier distribution function can be varied by means of the 
ISBR in accordance with the modulation signal, such that 
the IBR is modulated in accordance with said modulation 
signal, the modulated IBR being emitted from the body; 
and 

c) modulated IBR utilization means. 
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5,300,790 
SEMICONDUCTOR DEVICE 
Yasuhisa Hirabayashi; Takashi Sakuda; Kazuhiko Okawa, and 
Yasuhiro Oguchi, all of Suwa, Japan, assignors to Seiko 
Epson Corporation, Tokyo, Japan 
Continuation of Ser. No. 829,043, Apr. 15, 1992, abandoned. 
This application Jun. 3, 1993, Ser. No. 71,348 
Claims priority, application Japan, Jun. 15, 1990, 2-157035; 
Jun, 15, 1990, 2-157036 
Int. Cl.5 HO1IL 27/02, 27/10, 27/15 


USS, Cl, 257—202 11 Claims 


1. A semiconductor device comprising: 

a plurality of basic cells formed on a substrate and disposed 
adjacent to one another, the cells being configurable into 
a predetermined circuit by intra basic cell connections and 
inter basic cell connections, wherein: 

each of said basic cells occupies a region of said substrate, 
which region is enclosed by first and second lines extend- 
ing parallel to one another in a first direction, said basic 
cells being disposed adjacent one another and being 
spaced apart from one another in the first direction; 

each of said basic cells comprises a first plurality of main 
MISFETs of a first conductivity type disposed in parallel 
with one another, a second plurality of main MISFETs of 
a second conductivity type opposite to the first conductiv- 
ity type disposed in parallel with one another, said first 
plurality of main MISFETs occupying a first portion of 
the region and said second plurality of main MISFETS 
occupying a second portion of the region, said first and 
second portions being separated from one another in a 
second direction which is perpendicular to the first direc- 
tion, said first portion being disposed adjacent said first 
line and said second portion being disposed adjacent said 
second line, and a stopper layer disposed in parallel with 
said main MISFETs; 

each of said basic cells further comprises a sub-MISFET 
having an area smaller than the area of each said main 
MISFET of said basic cell and formed in said first portion 
of the region of said basic cell; 

in each of said basic cells, said stopper layer is disposed at 
least partially in said first portion and extends in the sec- 
ond direction from said sub-MISFET toward said second 
portion so that said sub-MISFET is located between said 
stopped layer and said first line; and 

in each of said basic cells, each said main MISFET and said 
sub-MISFET has a respective gate electrode having a 
connection end and said connection ends of said gate 
electrodes of said first plurality of main MISFETs and 
said sub-MISFET are aligned with one another in the first 
direction and extend along said first line. 
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5,300,791 
LIGHT EMITTING DIODE 

Tzer-Perng Chen; Chin-Yuan Chen; Jyi-Ren Deng; Ming-Jiunn 

Jou; Biing-Jye Lee, and Jenn-Yu Kao, all of Hsinchu, Taiwan, 

assignors to Industrial Technology Research Institute, Hsin- 

chu, Taiwan 

Filed Sep. 29, 1992, Ser. No. 953,659 
Int. Cl.5 HO1L 33/00 

U.S. Cl. 257—94 


1. A light emitting diode comprising: 

a) a p-type substrate; 

b) a p-type first confining layer formed in junction with said 
substrate; 

c) an active layer formed in junction with said first confining 
layer; 

d) an n-type second confining layer formed in junction with 
said active layer; and 

e) a single layer of ZnSSe semiconductor material of an 
n-type formed in junction with said second confining layer 
whereby a window layer with current spreading capabili- 
ties is formed. 


5,300,792 
GAP RED LIGHT EMITTING DIODE 
Munehisa Yanagisawa, Takasaki; Susumu Arisaka; Yuki 
Tamura, both of Annaka, and Toshio Otaki, Takasaki, all of 
Japan, assignors to Shin-Etsu Handotai Co., Ltd., Tokyo, 
Japan 
Filed Oct. 13, 1992, Ser. No. 960,330 
Claims priority, application Japan, Oct. 15, 1991, 3-294998 
Int. Cl.5 HO1L 33/00 


US. Cl. 257—101 4 Claims 


(otoms/ce) 


SUFFICIENT 
LUMINANCE 


INSUFFICIENT 
LUMINANCE 
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Si CONCENTRATION 
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1. In a GaP red light emitting diode comprising: 

an n-type GaP epitaxial layer doped with Te grown on an 
n-type GaP substrate; and 

a p-type GaP epitaxial layer containing red light emitting 
zn-O pairs grown on said n-type GaP epitaxial layer, 

the improvement, whereby said diode has a luminance of at 
least 0.95, which comprises limiting the silicon concentra- 
tion of said n-type layer to a red light emitting enhancing 
amount of not more than 5X 10!7 atoms/cc and limiting 
the sulfur concentration of said n-type layer to a red light 
emitting enhancing amount of not more than 1x 10!8 
atoms/cc. 


ELECTRICAL 


: 5,300,793 
HETERO CRYSTALLINE STRUCTURE AND 
SEMICONDUCTOR DEVICE USING IT 
Masahiko Kondow, Kokubunji; Shigekazu Minagawa, and Taka- 
shi Kajimura, both of Tokyo, all of Japan, assignors to Hita- 
chi, Ltd, Tokyo, Japan 
Continuation of Ser. No. 759,150, Sep. 11, 1991, abandoned, 
which is a continuation of Ser. No. 646,524, Jan. 25, 1991, 
abandoned, which is a continuation of Ser. No. 470,419, Jan. 29, 
1990, abandoned, which is a continuation of Ser. No. 281,347, 
Dec. 8, 1988, abandoned. This application May 19, 1993, Ser. 
No. 63,054 
Claims priority, application Japan, Dec. 11, 1987, 62-311915 
Int. Cl.5 HO1L 29/04 


USS. Cl. 257—12 21 Claims 


6l 


1. A hetero crystalline structure comprising: 

a semiconductor single crystal substrate, a crystal face of 
said semiconductor substrate having an atomic arrange- 
ment which exists in one crystalline structure selected 
from the group consisting of a zincblende-crystalline 
structure and a wurtzite-crystalline structure, and 
semiconductor single crystal epitaxial film epitaxially 
grown on said crystal face semiconductor substrate and 
having an atomic arrangement which exists in said one 
crystalline structure throughout its entire thickness, from 
an interface with said semiconductor substrate to an inter- 
face with a material of different composition, and being 
made of a different material therefrom, the material of said 
semiconductor single crystal epitaxial film not having said 
one crystalline structure in its bulk state. 


5,300,794 

METHOD OF FABRICATING HIGHLY LATTICE 

MISMATCHED QUANTUM WELL STRUCTURES 
Paul Melman; Boris S. Elman, both of Newton; Emil S. Koteles, 
Lexington, and Chirravuri Jagannath, Medfield, all of Mass., 
assignors to GTE Laboratories Incorporated, Waltham, Mass. 
Division of Ser. No. 412,354, Sep. 25, 1989, Pat. No. 5,021,360. 

This application Mar. 19, 1991, Ser. No. 671,311 
Int. Cl.5 HOIL 29/161, 29/205, 29/225 


US. Cl. 257—190 6 Claims 





1. A semiconductor heterostructure, comprising: 

a host substrate; 

a buffer layer of uniformly compositioned semiconducting 
material grown on said substrate wherein said layer is 
lattice-mismatched relative to said substrate; 

a strained superlattice structure grown on said buffer layer 
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wherein said host substrate, said buffer layer, and said 
superlattice structure together form an effective substrate; 
an unstrained barrier layer grown on said superlattice struc- 
ture; and 
a quantum well structure serving as an active region and 
grown on said barrier layer; 
wherein said uniformly compositioned buffer layer has a thick- 
ness greater than a critical thickness such that stress due to a 
lattice constant mismatch between said quantum well structure 
and said host substrate is accommodated by the formation of 
dislocations in said uniformly compositioned buffer layer. 


5,300,795 

GAAS FET WITH RESISTIVE ALGAAS 

Paul Saunier, Garland, and Hua Q. Tserng, Dallas, both of Tex., 
assignors to Texas Instruments Incorporated, Dallas, Tex. 
Division of Ser. No. 648,091, Jan. 31, 1991, abandoned. This 

application Mar. 20, 1992, Ser. No. 854,169 

Int. Cl.5 HOIL 29/80, 29/161, 21/265, 21/44 
US. Cl. 257—192 14 Claims 


1. A semiconductor device, said device comprising: 

a. a buffer layer; 

b. achannel layer of doped narrow bandgap material, having 
a thickness greater than 250 A, over said buffer layer; 

c. a resistive layer of wide bandgap material, with a dopant 
concentration of 10!© cm3 or greater, over said channel 
layer; and 

d. a gate in a double stepped recess in said resistive layer. 


5,300,796 
SEMICONDUCTOR DEVICE HAVING AN INTERNAL 
CELL ARRAY REGION AND A PERIPHERAL REGION 
SURROUNDING THE INTERNAL CELL ARRAY FOR 
PROVIDING INPUT/OUTPUT BASIC CELLS 
Yoshio Shintani, Kokubunji, Japan, assignor to Hitachi, Ltd., 
Tokyo, Japan 
Continuation of Ser. No. 617,795, Nov. 26, 1990, abandoned, 
which is a continuation of Ser. No. 367,324, Jun. 16, 1989, 
abandoned. This application Jun. 4, 1992, Ser. No. 898,363 
Claims priority, application Japan, Jun. 29, 1988, 63-162155 
Int. Cl.5 HOIL 27/02, 27/10 
US. Cl. 257—203 25 Claims 
1. A semiconductor integrated circuit device comprising: 
a semiconductor substrate having a main surface with a 
rectangular shape; 
internal cells comprised of basic cells formed in an internal 
cell region on said main surface; 
input/output cells for input/output buffer circuits formed at 
an outer peripheral region of the rectangular-shaped main 
surface of said semiconductor substrate in such a manner 
that, with respect to each one of four end sides of the 
rectangular-shaped main surface, said input/output cells 
are continuously arranged in a direction parallel to an 
adjacent end side of the rectangular-shaped main surface, 
each of said input/output cells including a first cell and a 
second cell which is formed more distantly from said 
internal cells than said first cell, 
wherein said first cell is comprised of first MISFETs formed 
in a first cell forming region of said main surface, 
wherein said second cell is comprised of second MISFETs 
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which have a greater ratio of a gate width-to-gate length 
than said first MISFETs, respectively, and which are 
formed in a second cell forming region of said main sur- 
face, 

wherein said first cells and said second cells of each continu- 
ous arrangement of input/output cells, adjacent a corre- 
sponding end side of the rectangular-shaped main surface, 
are formed as separate, continuous arrangements of first 
cells and second cells disposed, respectively, along a di- 
rection parallel to the adjacent end side of the rectangular- 
shaped main memory, 

wherein a combined width, corresponding to a distance in 
said direction of all first cells of a continuous arrangement 





adjacent an end side is less than a width of all second cells 
of a continuous arrangement corresponding thereto, and 

wherein a spacing distance, in said direction, between each 
one of a pair of other end sides of said rectangular-shaped 
main surface, joined to said adjacent end side at right 
angles, and said first cells of input/output cells corre- 
sponding to said adjacent end side is greater than a spacing 
distance between each one of said pair of other end sides 
and said second cells of input/output cells corresponding 
to said adjacent end side; and 

external terminals on said main surface formed, respectively, 
near corresponding ones of said input/output cells and 
more distantly from said internal cell region than said 
input/output cells. 


5,300,797 
COPLANAR TWIN-WELL INTEGRATED CIRCUIT 
STRUCTURE 
Frank R. Bryant, Denton; Tsiu C. Chan, Carrollton, and Kuei- 
Wu Huang, Irving, ali of Tex., assignors to SGS-Thomson 
Microelectronics, Inc., Carrollton, Tex. 
Filed Mar. 31, 1992, Ser. No. 860,980 
Int. Cl.5 HOIL 27/02 


USS. Cl. 257—206 25 Claims 


1. A structure in an integrated circuit, comprising: 

an N-type well in a semiconductor substrate; 

a P-type well in the semiconductor substrate, wherein the 
upper surface of the N-well and P-well are coplanar. 
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5,300,798 

SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
Kouichi Yamazaki, Maebashi; Setsuc Ogura, Takasaki; 
Kazuyuki Sawa; Kenya Yamauchi; Yukinori 
Kitamura, both of Takasaki, and Tuyoshi Nagase, Maebashi, 
all of Japan, assignors to Hitachi, Ltd.; Hitachi Microcom- 
puter System, Ltd.; Hitachi Tobu Semiconductor, Ltd. and 
Hitachi Communication Systems, Incorporated, Tokyo, Japan 

Continuation of Ser. No. 691,290, Apr. 25, 1991, abandoned. 

This application Nov. 17, 1992, Ser. No. 978,293 
Claims priority, application Japan, Apr. 27, 1990, 2-113693 
Int. Cl.5 HOIL 27/02 


US. Cl, 257—207 7 Claims 


1. A semiconductor device comprising: 
a plurality of tetragonal functional blocks arranged in a 
X-direction and a Y-direction on a semiconductor sub- 
strate, forming a matrix of said tetragonal functional 
blocks, wherein said Y-direction is perpendicular to said 
X-direction, and wherein the widths, as measured along 
said Y-direction, of said tetragonal functional blocks are 
substantially equal; 
wiring channels each extending in X-direction and being 
disposed between said functional blocks; 
first wirings comprising a first layer of metal and extending 
mainly in said X-direction, said first wirings being located 
in said blocks and said wiring channels; 
second wirings comprising a second layer of metal formed 
over said first layer of metal and extending mainly in said 
Y-direction, said second wirings being located in said 
blocks and said wiring channels; 
third wiring comprising a third layer of metal; and 
a first electrode formed of said third layer of metal, said third 
wirings extending from said first electrode to each of said 
blocks to supply a first potential to each of said blocks, 
said third wirings extending over said blocks and wiring 
channels mainly in said Y-direction, 
wherein said blocks arranged in said X-direction are also 
electrically connected by said first and second wirings 
located on said wiring channels, and 

wherein at least one adjacent pair or blocks in said Y- 
direction is electrically connected by said second wir- 
ings. 


5,300,799 
NONVOLATILE SEMICONDUCTOR STORAGE DEVICE 
WITH FERROELECTRIC CAPACITORS 
Takashi Nakamura, and Hironobu Nakao, both of Kyoto, Japan, 
assignors to Rohm Co., Ltd., Kyoto, Japan 
Filed Nov. 6, 1992, Ser. No. 973,078 
Claims priority, application Japan, Nov. 8, 1991, 3-321046 
Int. C1. HOIL 29/78 
US. Cl. 257—295 2 Claims 
1. A nonvolatile semiconductor storage device which stores 
information using a residual dielectric polarization of a ferro- 
electric substance and comprises at least one memory cell, 
wherein 
said memory cell is formed in one element region which is 
isolated from other regions by an insulating film, said 
memory cell comprising: at least one select transistor; a 
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plurality of transistors which are connected in series with 
said select transistor, two neighboring transistors of said 
plurality of transistors sharing a diffusion region; and a 
plurality of ferroelectric capacitors which are arranged 
correspondingly to said plurality of transistors and each of 
which has one electrode equivalently connected to a gate 
electrode of each of said plurality of transistors, 

the gate electrode of said select transistor is led out as a first 
word line, 
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a junction between said gate electrode of each of said plural- 
ity of transistors and said one electrode of each of said 
ferroelectric capacitors is led out as a second word line; 

another electrode of each of said ferroelectric capacitors is 
led out as a third word line, and : 

a bit line is connected to one of said diffusion region of said 
select transistor and the end one of said plurality of transis- 
tors. 


5,300,800 
LOW LEAKAGE SUBSTRATE PLATE DRAM CELL 

Gary B. Bronner, Mount Kisco; Sang H. Dhong, Mahopac, and 
Wei Hwang, Armonk, all of N.Y., assignors to International 

Business Machines Corporation, Armonk, N.Y. 
Continuation of Ser. No. 696,691, May 7, 1991, abandoned. This 

application Oct. 26, 1992, Ser. No. 966,893 
Int. C15 HO1IL 29/68, 29/78, 29/92 


US. Cl. 257—304 20 Claims 


1. A dynamic random access memory cell comprising: 

a substrate of a first conductivity type an upper portion of 
which is less conductive than a highly conductive lower 
portion, 

a region disposed in said upper portion of said substrate 
having a conductivity type opposite to that of said sub- 
strate, i 

at least one access device having first and second diffusion 
regions disposed in said region, 

at least one storage means extending from the surface of said 
region through said region and said upper portion into 
said highly conductive lower portion of said substrate, 
said storage means being electrically isolated from said 
region and said upper and lower portions of said substrate 
by an insulating layer; and 

a buried insulating collar disposed beneath the surface of said 
region, surrounding an upper portion of said at least one 
storage means and extending from said region through 
said region and into said upper portion of said substrate, a 
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portion of said insulating collar being disposed below said constituted by a single field effect transistor, said memory cell 
first diffusion region and in a vertical path extending from comprising: 
said first diffusion region to said upper portion of said 4 control gate coupled to a word line; 
substrate, said insulating collar being contiguous with said floating gate positioned under said control gate; 
insulating layer on all sides. a first gate insulation film formed between a main surface of 
a semiconductor substrate and said floating gate; 
a second gate insulation film formed between the two gates; 
5,300,801 source and drain regions formed in said semiconductor 
STACKED CAPACITOR CONSTRUCTION substrate at said main surface and on opposite sides of a 
Guy Blalock, and Phillip G. Wald, both of Boise, Id., assignors channel forming region positioned beneath the two gates, 
to Micron Technology, Inc., Boise, Id. said source and drain regions being of a first conductivity 
Division of Ser. No. 854,435, Mar. 18, 1992, Pat. No. 5,238,862. type and said channel forming region being of a second 
This application Apr. 28, 1993, Ser. No. 58,778 conductivity type, said source region having a doping 
Int. Cl.5 HOIL 29/78 concentration which is higher than that of said drain 
US. Cl. 257—309 4 Claims region and which prevents surface depletion when high 
voltage is applied to said source region during an erasing 
operation of said memory, the junction depth of said 
source region into said semiconductor substrate, with 
respect to said main surface thereof, being greater than 
that of said drain region, and said first gate insulation film 
having a predetermined film thickness so as to permit 
tunneling of electrons from said floating gate, during the 
erasing operation of said memory, to said semiconductor 
substrate through said first gate insulation film; and 
semiconductor region of said second conductivity type 
formed in said semiconductor substrate and having a 
doping concentration higher than that of said channel 
forming region, said semiconductor region being brought 
into contact with said drain region at the channel forming 
region side thereof, 
wherein said drain region operates as the drain of said single 
field effect transistor in both write and read modes of said 
EEPROM, 
wherein said memory cell stores data when a first predeter- 
mined potential is applied to said drain region, and 
wherein the data of said memory cell is read when a second 
predetermined potential is applied to said drain region, 
said second predetermined potential is lower in magnitude 
than said first predetermined potential. 


1. A stacked capacitor construction formed within a semi- 

conductor substrate comprising: 

an electrically conductive storage node, the storage node 
having upwardly rising external sidewalls, the upwardly 
rising external sidewalls having longitudinally extending 
striations to maximize surface area and corresponding 
capacitance; 

a striated cell dielectric layer provided over the storage 5,300,803 
node and its associated longitudinally extending striations; SOURCE SIDE —ae MEMORY 
and 

an electrically conductive striated cell layer provided over David K. Liu, Sunnyvale, Calif., assignor to Texas Instruments 
the striated cell dielectric layer. Incorporated, Dallas, Tex. 

Filed Dec. 14, 1992, Ser. No. 992,858 
Int. Cl.5 HO1IL 29/68, 29/78 
5,300,802 US. Cl. 257—322 12 Claims 
SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
HAVING SINGLE-ELEMENT TYPE NON-VOLATILE 
MEMORY ELEMENTS 
Kazuhiro Komori, Higashikurume; Toshiaki Nishimoto, Tama; 

Satoshi Meguro, Hinode; Hitoshi Kume, Musashino, and 

Yoshiaki Kamigaki, Tokorozawa, all of Japan, assignors to 

Hitachi, Ltd., Tokyo, Japan 

Continuation of Ser. No. 433,983, Nov. 9, 1989, abandoned. This 
application May 20, 1991, Ser. No. 704,739 
Claims priority, application Japan, Nov. 9, 1988, 63-284587 
Int. Cl.5 HOIL 29/788 
US. Cl. 257—316 34 Claims  1.A memory cell formed on an outer surface of a semicon- 
ductor layer of a predetermined conductivity type, compris- 
ing: 

a floating gate insulatively disposed adjacent the surface; 

a control gate insulatively disposed adjacent said floating 
gate, said floating gate disposed between the surface and 
said control gate such that said floating gate and control 
gate form a control stack insulatively disposed on the 
surface; 

a source region disposed in the layer proximate a first edge 
of said control stack, said source region comprising a 

1. A semiconductor integrated circuit device having an conductivity type the same as said predetermined conduc- 
electrically erasable programmable read only memory (EE- tivity type; 
PROM) including a plurality of memory cells each of whichis _a well region formed in said semiconductor layer partially 
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underlying said control stack, said well region comprising 
a conductivity type opposite said predetrmined conduc- 
tivity type; and 

a drain region disposed in said well region proximate a 
second edge of said control stack, said drain region com- 
prising a conductivity type the same as said predetermined 
conductivity type. 


5,300,804 
MASK ROM DEVICE HAVING HIGHLY INTEGRATED 
MEMORY CELL STRUCTURE 
Hajime Arai, Hyogo, Japan, assignor to Mitsubishi Denki Kabu- 
shiki Kaisha, Tokyo, Japan 
Filed Apr. 23, 1992, Ser. No. 872,858 
Claims priority, application Japan, May 31, 1991, 3-128066 
Int. Cl.5 HOIL 27/02, 27/10, 27/15 


U.S. Cl. 257—332 4 Claims 


1. A mask ROM device, comprising: 

a semiconductor substrate having a main surface; 

a plurality of recesses formed on the main surface of said 
semiconductor substrate, extending parallel to each other; 

a first MOS transistor train in which a plurality of MOS 
transistors connected in series are disposed in a direction 
crossing the direction in which said recesses extend; 

a second MOS transistor train disposed parallel to said first 
MOS transistor train including a plurality of MOS transis- 
tors connected in series; 

an isolating and insulating region formed between said first 
MOS transistor train and said second MOS transistor train 
for insulating and isolating said MOS transistors of said 
first MOS transistor train and the MOS transistors of said 
second MOS transistor train from each other; 

a bit line connected to the source/drain of the MOS transis- 
tor at one end of said first MOS transistor train and the 
source/drain of the MOS transistor at one end of said 
second MOS transistor train; and 

a source line connected to the source/drain of the MOS 
transistor at the other end of said first MOS transistor train 
and the source/drain of the MOS transistor at the other 
end of said second MOS transistor train, 

said MOS transistors included in said first MOS transistor 
train and second MOS transistor train including; 

a pair of source and drain formed at a bottom of said recess 
and on the main surface of said semiconductor substrate 
and aligned with said recess, 

a channel region formed in an inner surface of said recess 
positioned between said pair of source and drain, and a 
gate electrode formed on the inner surface of said recess 
with in insulating layer therebetween. 


ELECTRICAL 


5,300,805 
EPITAXIAL TUB BIAS STRUCTURE FOR INTEGRATED 
CIRCUITS 

Marco Demicheli, Binago, and Alberto Gola, Broni, both of 

Italy, assignors to SGS-Thomson Microelectronics S.r.1., 

Agrate Brianza, Italy 

Filed Jun. 29, 1993, Ser. No. 85,314 

Claims priority, application European Pat. Off., Jun. 30, 1992, 

92830338.7 
Int. Cl.5 HOIL 27/02, 27/04 


USS. Cl, 257—546 22 Claims 
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1. An epitaxial tub bias structure for an integrated circuit 
including at least one epitaxial tub biased to a reference poten- 
tial and housing at least one region whose potential, in at least 
one operating mode, exceeds the reference potential, compris- 
ing a first and a second transistor, each having a first and 
second terminal and a control terminal, the first terminal of 
said first transistor being biased to the reference potential, the 
first terminal of the second transistor being connected to the at 
least one region, the control terminals being connected to each 
other, and the second terminals of the first and second transis- 
tors being connected to each other and to the epitaxial tub. 


5,300,806 
SEPARATION OF DIODE ARRAY CHIPS DURING 
FABRICATION THEREOF 
Scott D. McClurg, Rochester, N.Y., assignor to Eastman Kodak 
Company, Rochester, N.Y. 
Division of Ser. No. 439,919, Nov. 21, 1989, Pat. No. 4,997,792. 
This application Mar. 1, 1991, Ser. No. 662,865 
Int. Cl.5 HO1L 33/00, 29/06, 27/10 
U.S. Cl. 257—594 


1. A diode array fabrication wafer having a plurality of 
diode array areas each of which includes a central row of 
uniformly spaced diode sites extending between its opposite 
ends, said diode array areas being arranged on said waier in 
multiple rows and columns, said columns being spaced apart 
between the endmost diode sites of the corresponding diode 
areas by disposable regions at least as wide as the thickness of 
said wafer, and wherein a disposable region between endmost 
diode sites is located between two cleavage grooves. 
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5,300,807 5,300,809 
THIN FILM DETECTOR AND METHOD OF HEAT-CONDUCTIVE COMPOSITE MATERIAL 
MANUFACTURE Yasuyuki Nakamura; Kenji Hirano, and Makoto Kawakani, all 
Elizabeth H. Nelson, Springfield, Va., assignor to The United of Suita, Japan, assignors to Sumitomo Special Metals Co., 
States of America as represented by the Secretary of the Ltd., Osaka, Japan 
Army, Washington, D.C. Continuation-in-part of Ser. No. 759,869, Sep. 16, 1991, 
Filed Jan. 22, 1992, Ser. No. 823,749 abandoned, which is a continuation of Ser. No. 503,997, Apr. 4, 
Int. C1.5 HOIL 23/02, 23/12 1990, abandoned. This application Jun. 1, 1993, Ser. No. 70,050 
US. Cl. 257—632 8 Claims Claims priority, application Japan, Dec. 12, 1989, 1-323283 
Int. Cl.5 HOIL 23/14, 23/54; HO5K 3/36 
U.S, Cl. 257—684 35 Claims 


1. A solid state layered electronic device having a thin layer 
of electronic material deposited over and supported by a sub- 
strate of aerogel material with an upper surface too weak and 
porous to withstand the deposition of said layer; including: 
a thin precast layer of organic material attached to said 
upper surface said electronic material being deposited on Ty FP 
said precast layer. LZ, bjtlh Viplhpiy Q 


SSS3 


1. A five-layered heat transmitting substrate for semiconduc- 

tor package comprising: 

a three-layered core sheet which is composed of a copper or 
copper alloy sheet of high thermal expansion sandwiched 
between two metal sheets of low thermal expansion, said 
copper or copper alloy sheet of high thermal expansion 

5,300,808 having a mean thermal expansion coefficient of more than 
EPROM PACKAGE AND METHOD OF OPTICALLY 10x 10-® C. at 30° to 200° C., each metal sheet of low 
ns eee tai hiclaies Citta thermal expansion having a plurality of through-holes in 
: 3 bag de stl. the direction of a thickness thereof, the three sheets being 
pelsa, and Dale W. Dorinski, all of Coral Springs, Fia., assign- laminated and integrated so that a part of the copper or 
saaes cap age yng ¥ 878.122 copper alloy sheet of high thermal expansion fills the 
on as soem. 28 yor : through-holes in the metal sheets of low thermal expan- 
US. Cl. 257-680 : sion and is developed through said through-holes to flush 
the developed outer surfaces of the copper or copper alloy 
sheet of high thermal expansion with at least the outer 
surface of each of the metal sheets of low thermal expan- 

sion, and 

copper or copper alloy foils of high thermal expansion 
welded to opposed outermost surfaces of the three-lay- 


33 30 ered core sheet, the copper or copper alloy foils of high 
ee | thermal expansion being laminated and integrated with 


SSS SHH} the part of the copper or copper alloy sheet which is 

COO CE: developed through the through-holes in the metal sheets 

5 on — of low thermal expansion to flush the developed outer 

surfaces of the copper or copper alloy sheet of high ther- 

mal expansion with at least the outer surface of each of the 

1. An EPROM package comprising: metal sheets of low thermal expansion, wherein a thick- 

a circuit carrying substrate having conductive portions; ness ratio of the copper or copper alloy sheet of high 

an EPROM chip having an optically erasable surface, said thermal expansion and each of the metal sheets of low 

chip being electrically and mechanically attached to said thermal expansion and a surface area ratio of the outer 

circuit carrying substrate; and surface of each of the metal sheets of low thermal expan- 

a cover formed on portions of said circuit carrying substrate sion and a part of the copper or copper alloy sheet of high 

and encapsulating said EPROM chip, said cover provid- thermal expansion which was developed through the 

ing an optical path to said erasable surface, said optical through-holes of the metal sheets of low thermal expan- 

path comprising a fixed PLZT window sealing said sion to be flush with at least the outer surface of each of 

EPROM package that is normally opaque to ultraviolet the metal sheets of low thermal expansion are properly 

light but transmits said light when appropriately ener- selected, thereby controlling the thermal expansion coeffi- 
gized. cient and the thermal conductivity to desired values. 
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5,300,810 
ELECTRONIC CIRCUIT AND METHOD WITH 
THERMAL MANAGEMENT 
Richard C. Eden, Thousand Oaks, Calif., assignor to Norton 
Company, Worcester, Mass. 
Continuation of Ser. No. 592,209, Oct. 3, 1990. This application 
Aug. 14, 1992, Ser. No. 930,482 
Int. Cl.5 HO1IL 23/16, 25/04 
40 Claims 


1. A circuit comprising: 

a plurality of generally planar diamond substrate layers; 

electronic circuit elements mounted on each of said diamond 
substrate layers; 

said diamond substrate layers being disposed in a stack; 

electrically conductive horizontal interconnect means for 
coupling between circuit elements on individual substrate 
layers, and electrically conductive vertical interconnect 
means coupled through said substrate layers for coupling 
between circuit elements on different substrate layers; and 

apertures generally along the peripheries of said substrate 
layers for receiving heat exchange liquid; and 

heat exchange liquid passing through said apertures. 


5,300,811 
INTEGRATED CIRCUIT DEVICE AND 
MICROPROCESSOR CONSTITUTED THEREBY 

Katsunori Suzuki, and Toyohiko Yoshida, both of Itami, Japan, 

assignors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, 

Japan 

Filed Jan. 22, 1991, Ser. No. 644,808 
Claims priority, application Japan, Jan. 22, 1990, 2-12831 
Int. Cl.5 HOIL 23/02 


US. Cl. 257—691 20 Claims 
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1. An integrated circuit device which is constructed by 
sealing a semiconductor chip being able to be initialized in 
plural initial states in a package, 

wherein said package is constituted separately from said 

semiconductor chip and has a plurality of lead wires onto 
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which a first potential and a second potential are applied, 
and 

said semiconductor chip has signal pads for electrically 
connecting itself and one of said plurality of lead wires of 
said package, and is initialized in any one of the plural 
initial states corresponding to connecting states of said 
signal pads and said plurality of lead wires when said 
semiconductor chip is sealed in said package. 


5,300,812 
PLASTICIZED POLYETHERIMIDE ADHESIVE 
COMPOSITION AND USAGE 

John H. Lupinski; Theresa A. Sitnik, both of Scotia; Thomas B. 

Gorczyca, Schenectady; Steven T. Rice, Scotia, and Herbert 

S. Cole, Burnt Hills, all of N.Y., assignors to General Electric 

Company, Schenectady, N.Y. 

Filed Dec. 9, 1992, Ser. No. 987,849 
Int. Cl.5 HOIL 23/16 

US, Cl. 257—723 
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1. A plasticized polyetherimide adhesive composition hav- 
ing a melt viscosity capable of providing substantially void free 
adhesive bonding at temperatures in the range of about 200° to 
260° C. between overlay dielectric layer and substrate having 
at least one IC chip attached thereon, which plasticized polye- 
therimide composition comprises by weight, 

(A) 100 parts of a polyetherimide, and 

(B) 5 to 25 parts of a plasticizer. 


5,300,813 
REFRACTORY METAL CAPPED LOW RESISTIVITY 
METAL CONDUCTOR LINES AND VIAS 
Rajiv V. Joshi, Yorktown Heights; Jerome J. Cuomo, Lincoln- 
dale; Hormazdyar M. Dalal, Milton, and Louis L. Hsu, Fish- 
kill, all of N.Y., assignors to International Business Machines 
Corporation, Armonk, N.Y. 
Filed Feb. 26, 1992, Ser. No. 841,967 
Int. Cl.5 HO1L 29/440, 29/460 
U.S. Cl. 257—752 


CVO METAL 
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1. A device, comprising: 

a substrate; 

at least one dielectric layer positioned on said substrate; and 

metalization positioned in an opening in said at least one 
dielectric layer and extending from a surface which is 
substantially co-planar with a surface of said at least one 
dielectric layer towards said substrate, 

said metalization comprised of a low resistivity metal or 
alloy and being encapsulated by at least one refractory 
metal or alloy, 

said low resistivity metal or alloy having side walls which 
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taper inwardly towards one another towards said surface 
of said metalization which is planar with said surface of 
said at least one dielectric layer, 

wherein said at least one refractory metal or alloy comprises 
an alloy containing silicon and has a higher incorporated 
silicon content at a location near said surface of said metal- 
ization present as one of a distinct and graded composition 
than at a location closer to said substrate. 


5,300,814 
SEMICONDUCTOR DEVICE HAVING A 
SEMICONDUCTOR SUBSTRATE WITH REDUCED STEP 
BETWEEN MEMORY CELLS 

Susumu Matsumoto; Shin Hashimoto, both of Hirakata; Toshio 

Yamada, Kadoma, and Yoshiro Nakata, Ikoma, all of Japan, 

assignors to Matsushita Electric Industrial Co., Ltd., Osaka, 

Japan 

Filed Jul. 17, 1992, Ser. No. 915,898 
Claims priority, application Japan, Jul. 18, 1991, 3-178080 
Int. Cl.5 HO1L 23/48, 29/46 


USS. Cl. 257—758 3 Claims 
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1. A semiconductor device, comprising: 

a semiconductor substrate, 

a plurality of memory cell regions each having a plurality of 
memory cells disposed on said semiconductor substrate, 

a first conductive layer formed in a first level located above 
said semiconductor substrate; 

a second conductive layer formed in a second level located 
above said first level; and 

a third conductive layer formed in a third level located 
above said second level, said third conductive layer hav- 
ing a lower resistance than said first conductive layer: 

wherein said second conductive layer comprises a wiring 
portion and a dummy portion, said dummy portion being 
disposed outside said memory cell regions and intercon- 
necting said first conductive layer and said third conduc- 
tive layer. 


5,300,815 
TECHNIQUE OF INCREASING BOND PAD DENSITY ON 
A SEMICONDUCTOR DIE 
Michael D. Rostoker, San Jose, Calif., assignor to LSI Logic 
Corporation, Milpitas, Calif. 
Continuation-in-part of Ser. No. 916,328, Jul. 17, 1992. This 
application Aug. 25, 1992, Ser. No. 935,449 
Int. Cl.5 HOIL 29/400, 21/280 
U.S. Cl. 257—786 10 Claims 
1. Method of forming non-square bond pad shapes for a 
semiconductor die, comprising: 
defining a contact footprint shape; 
defining a pivot point within the contact footprint shape; 
defining a swept contact area by sweeping the contact foot- 
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print shape through a range of angles about the pivot 
point; 


providing a bond pad shape which encloses the swept 
contact area. 


5,300,816 
SEMICONDUCTOR WAFER WITH IMPROVED STEP 
COVERAGE ALONG SCRIBE LINES 
Jeungwoo Lee, Seoul; Myoungseob Shim, Suwon, and Heonjong 
Shin, Seoul, all of Rep. of Korea, assignors to Samsung Elec- 
tronics Co., Ltd., Suwon, Rep. of Korea 
Filed Jun. 26, 1992, Ser. No. 904,613 
Claims priority, application Rep. of Korea, Jun. 27, 1991, 
91-10829 
Int. Cl.5 HOIL 23/48, 29/44, 29/46 
U.S. Cl. 257—797 
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1. A semiconductor wafer partitioned into a multiplicity of 
chip areas defined by a grid-like array of scribe lines inscribed 
into the surface of the wafer, wherein each scribe line is longi- 
tudinally bounded by respective field oxide layers formed in 
the surface of the wafer, to thereby define a scribe line region 
between adjacent chip areas, including; 

a multiplicity of integrated circuits formed in a correspond- 
ing multiplicity of the chip areas, respectively, each of said 
integrated circuits including a patterned, multilayer struc- 
ture having a peripheral edge portion which extends into 
a respective one of the scribe line regions; 

wherein said peripheral edge portion of each said multilayer 
structure has a multi-tiered cross-sectional profile; 

wherein each said multilayer structure is comprised of a 
plurality of individual layers each having a peripheral 
edge portion which extends into said respective one of the 
scribe line regions, wherein the length of said peripheral 
edge portion of each said individual layer is different; and, 

wherein, for each said multilayer structure, the length of said 
peripheral edge portion of each said individual layer is 
greater than that of the other ones of said individual layers 
disposed thereabove. 





APRIL 5, 1994 


5,300,817 
SOLAR VENTURI TURBINE 
William R. Baird, 1101 Monroe St., Sturgis, Ky. 42459 
Filed Apr. 16, 1993, Ser. No. 48,481 
Int. Cl.5 FO3D 9/00; F03G 6/04 
USS. Cl. 290—55 


1. A solar venturi turbine for generating electrical power 

from sunlight comprising: 

an upwardly oriented venturi tube having a sloped thermo- 
pane glass surface extending between a larger lower neck 
and a smaller upper neck of said venturi tube; 

a tapered centrifugal fan mounted within said venturi tube 
adjacent said thermopane glass surface and having a plu- 
rality of fan vanes being covered with a thermal absorbent 
coating, said thermopane glass surface being spaced from 
said centrifugal fan to define a volume of air being heated 
by the sunlight projecting through said thermopane glass 
surface and impinging upon said thermal absorbent coat- 
ing, said volume of air rising toward said venturi tube 
upper neck due to said heating thereby rotating said cen- 
trifugal fan; 

a high velocity fan positioned within said venturi tube upper 
neck and having a plurality of high velocity fan blades 
mounted on a rotatable fan shaft, said fan blades rotating 
in response to and increasing the velocity of said rising 
volume of air; 

a high pressure compressor positioned above said high ve- 
locity fan in said venturi tube upper neck, said rising 
volume of air further increasing in velocity upon passing 
through said high pressure compressor; 

a turbine positioned above said high pressure compressor in 
said venturi tube upper neck and having a turbine wheel 
rotatable in response to said rising volume of air; 

an electrical generator; and 

means for driving said electrical generator from the rotation 
of said turbine wheel to enable said electrical generator to 
produce electricity in response to said driving means. 


5,300,818 
Patent Not Issued For This Number 


5,300,819 
AUTOMATIC POWER REGULATOR FOR INDUCTION 
TYPE BIOGAS GENERATOR 
Ching-Ping Lee, Hsinchu, Taiwan, assignor to Industrial Tech- 
nology Research Institute, Hsinchu, Taiwan 
Filed Mar. 24, 1992, Ser. No. 856,478 
Int. Cl.5 F02G 3/00 
U.S. Cl. 307—47 2 Claims 
1. A power regulator for controlling an induction-type gen- 
erator coupled to a commercial AC power network and a load, 
the induction-type generator supplying a first output power 
and the commercial AC power network supplying a second 
output power, the load consuming an input power, said power 
regulator comprising: 
a power detector adapted to detect a difference between the 
first output power and the input power, and to generate an 
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indicating signal representative of a difference power 
drawn from or supplied to the AC power network; 
comparing means coupled to said power detector means for 
comparing said indicating signal with predetermined posi- 
tive and negative references, said comparing means out- 
putting a positive driving signal when said indicating 
signal is greater than the positive reference, and output- 
ting a negative driving signal when said indicating signal is 
smaller than the negative reference; and 
__ [reps EP 
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controlling means coupled between said comparing means 
and the induction-type generator for controlling the in- 
duction-type generator, whereby the first output power is 
increased in magnitude according to said positive driving 
signal, and the first output power is decreased in magni- 
tude according to said negative driving signal. 


5,300,820 
INPUT INTERFACE CIRCUIT FOR REMOVING NOISE 
COMPONENTS OF AN INPUT SIGNAL 
Masahiko Sayama, and Toshiro Hara, both of Himeji, Japan, 
assignors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, 
Japan 
Continuation of Ser. No. 729,676, Jul. 15, 1991, abandoned. This 
application Feb. 4, 1993, Ser. No. 13,559 
Claims priority, application Japan, Jul. 17, 1990, 2-191659 
Int. Cl.5 HO3K 5/22 


USS. Cl. 307—234 3 Claims 








1. An input interface circuit for shaping a waveform and 
removing noise components of an input signal applied to an 
electronic circuit component, comprising: 

a clipping circuit for clipping the input signal above and 

below predetermined thresholds, respectively; 

waveform shaping circuit including a level determining 

circuit for shaping a waveform of an output of said clip- 
ping circuit, said level determining circuit comprising a 
voltage divider for providing first and second predeter- 
mined thresholds, first and second comparators, coupled 
to said first and second thresholds, respectively, and each 
coupled to the output of said clipping circuit, and output 
means coupled to an output of said first and second com- 
parators, said first comparator causing said output means 
to produce a high output when the output of said clipping 
circuit exceeds said first predetermined level and said 
second comparator causing said output means to produce 
a low output when the output of said clipping circuit is 
below said second predetermined threshold; 
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clock means for generating sampling timing signals at a 
predetermined sampling period; 


5,300,822 
POWER-ON-RESET CIRCUIT 


sequential memory means, coupled to said clock means, for Eiichi Sugahara, and Takashi Fujii, both of Tokyo, Japan, as- 


sampling levels of an output of said waveform shaping 
Circuit in response to said sampling timing signal, said 
sequential memory means storing at least two successive 
values of said output of said waveform shaping circuit 
sampled at two successive sampling timings determined 
by said sampling timing signals; and 

signal output means, coupled to said sequential memory 
means, for generating a high level output signal to said 
electronic circuit component when each of the stored 
values are at a high level and a low level output to said 
electronic circuit component when each of the stored 
values are at a low levei. 


5,300,821 
POWER CONTROLLER 
Aaron Lin, Taipei, Taiwan, assignor to Lei Chu Enterprise Co., 
Inc., Taipei, Taiwan 
Filed Aug. 4, 1992, Ser. No. 888,180 
Int. Cl.5 HO3K 4/08, 5/04 
U.S. Cl. 307—265 


1. A controller for controlling a power source for an electric 
load; 
said controller comprising a source of ripple current; 
a first comparator and a second comparator; 
a current mirror circuit connected to an electronic element; 
an electronic means connecting said source of ripple current 
to a square wave; 


said first comparator being connected between said elec- US. Cl. 307—296.3 


tronic means and said mirror circuit; 

a source of direct current connected to a non-inverting input 
of said second comparator through a voltage follower; 

a condenser; 

a solid state relay for connecting said power source to said 
load; 

an inverting input of said second comparator being con- 
nected to said mirror circuit and to said condenser for 
charging said condenser from said mirror circuit; 

said condenser being adapted to discharge to said electronic 
element (Q6) so as to produce a saw-tooth wave and to 
input said saw tooth wave to said inverting input of said 
second comparator; 

an output of said second comparator being connected to said 
solid state relay; 

the output of said second comparator being connected to 
said solid state relay whereby said load is connected to a 
source of electrical power by said solid state relay in 
response to the output of said second comparator. 


signors to NEC Corporation, Tokyo, Japan 
Filed Dec. 28, 1992, Ser. No. 997,191 
Claims priority, application Japan, Dec. 25, 1991, 3-343409 
Int. Cl.5 GOSF 3/26 


US, Cl. 307—272.3 3 Claims 


1. A power-on-reset circuit comprising: 

a current mirror circuit connected to a first voltage supply; 

a first depletion type transistor which has its source con- 
nected to a second voltage supply, and which operates as 
a constant current source; 

a second depletion type transistor which has its drain con- 
nected to an output terminal of said current mirror circuit 
and its source connected to said second voltage supply, 
and which operates as a constant current source; 

an integrating capacitor connected at its end to an input 
terminal of said current mirror circuit and at its other end 
to said first voltage supply; 

an N-channel MOS transistor having its gate connected to 
said first voltage supply and its drain connected to said 
input terminal of said current mirror circuit; and 

a P-channel MOS transistor having its gate connected to said 
second voltage supply, its source connected to a source of 
said N-channel MOS transistor, and its drain connected to 
a drain of said first depletion type transistor; 

an output current of said current mirror circuit being larger 
than a driving current of said second depletion type tran- 
sistor. 


5,300,823 
INTERNAL VOLTAGE DROPPING CIRCUIT FOR 
SEMICONDUCTOR DEVICE 


Makoto Ihara, Sakurai, Japan, assignor to Sharp Kabushiki 


Kaisha, Osaka, Japan 
Filed Jul. 14, 1992, Ser. No. 912,997 
Claims priority, application Japan, Jul. 17, 1991, 3-177030 
Int. Cl.5 GOSF 3/16 
13 Claims 
1. A control circuit for an internal voltage dropping circuit 


for a load including a semiconductor device, comprising 


pulse signal generating means for generating a pulse signal 
having a specified duty ratio, and 

switch means including an internal voltage dropping circuit 
connected to said pulse signal generating means and re- 
ceiving a pulse signal produced by said pulse signal gener- 
ating means to periodically activate said internal voltage 
dropping circuit in response to said pulse signal when the 
semiconductor device included in the load is on standby; 

said internal voltage dropping circuit further comprising, 

a mirror type differential amplifier having a reference volt- 
age input coupled to one side thereof and a supply voltage 
output, 

a first output transistor having a control electrode coupled 
to the other side of said differential amplifier and one 
current conduction electrode coupled between a supply 
voltage and said supply voltage output, 

first circuit means coupling to said pulse signal and including 





APRIL 5, 1994 


a relatively low controlled current path coupled between 
said differential amplifier and ground potential, 

second circuit means coupled to an activate/standby signal 
and including a relatively high controlled current path 
coupled between said differential amplifier and ground 
potential, and 


a second output transistor having a control electrode cou- 
pled to both said pulse signal and to said activate/standby 
signal and a pair of current conduction electrodes coupled 
between a supply voltage and the control electrode of said 
first output transistor. 


5,300,824 
INTEGRATED CIRCUIT WITH IMPROVED ON-CHIP 
POWER SUPPLY CONTROL 
Narasimhan Iyengar, Plano, Tex., assignor to Texas Instruments 
Incorporated, Dallas, Tex. 

Continuation of Ser. No. 919,076, Jul. 23, 1992, abandoned, 
which is a continuation of Ser. No. 745,775, Aug. 16, 1991, 
abandoned, which is a continuation of Ser. No. 515,977, Apr. 27, 
1990, Pat. No. 5,063,304. This application Feb. 26, 1993, Ser. 

No. 24,924 
Int. Cl.5 HO3K 17/16 
US. Cl. 307—296.3 


[ nerenence| MULTIPLIER 
20 | 2 
— 
He 


7 Claims 


SUBSTRATE 
Bias 

DETECTION 
CIRCUIT 


1. A memory device, comprising: 

an array of memory cells formed on a semiconductor sub- 
strate; 

periphery circuits formed on the semiconductor substrate, 
connected to the array of memory cells; 

a main driver formed on the semiconductor substrate, to 
provide voltage to the array of memory cells and to the 
periphery circuits when they are active; 

a standby driver formed on the semiconductor substrate, to 
provide voltage to the array of memory cells and to the 
periphery circuits when they are inactive; and 

a voltage generator system formed on the semiconductor 
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substrate to provide a plurality of different voltages that 
may power the main driver and the standby driver de- 
pending upon various operating conditions. 


5,300,825 
PEAK SIGNAL DETECTING DEVICE 
Yoshiji Inoue, and Takehiko Umeyama, both of Itami, Japan, 
assignors to Mitsubishi Electric Engineering Company Lim- 
ited and Mitsubishi Denki Kabushiki Kaisha, both of Tokyo, 
Japan 
Filed Aug. 24, 1992, Ser. No. 933,713 
Claims priority, application Japan, Aug. 30, 1991, 3-220012 
Int. Cl. HO3K 5/153 


US. Cl. 307—351 10 Claims 
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1. A peak signal detecting device, comprising: 

differentiating means for receiving and differentiating an 
input signal to output a differentiated signal; 

first level slicing means for receiving said input signal and 
comparing an absolute value of said input signal with a 
first reference level, to output a first level slice signal 
which turns to a first logic level when the former is larger 
than the latter but turns to a second logic level when the 
former is smaller than the latter; 

second level slicing means for receiving said differentiated 
signal and comparing an absolute value of said differenti- 
ated signal with a second reference level, to output a 
second level slice signal which turns to said first logic 
level when the former is larger than the latter but turns to 
said second logic level when the former is smaller than the 
latter; 

zero cross detecting means for receiving said differentiated 
signal and detecting a time when said differentiated signal 
reaches a zero level, to output a zero cross signal; 

delay means for receiving said second level slice signal to 
output a delay signa! which is said second level slice signal 
delayed for a first period of time, said delay means having 
a function to cancel said first logic level when a period of 
said first logic level of said second level slice signal is 
equal to or less than a predetermined valid period; and 

peak detecting means for outputting a peak detecting signal 
indicating a peak of said input signal in accordance with 
said first level slice signal, zero cross signal and delay 
signal. 


5,300,826 
INTERFACE CIRCUIT FOR AUDIO SIGNAL 

Taiwa Okanobu, Tokyo, and Hitoshi Tomiyama, Kanagawa, 

both of Japan, assignors to Sony Corporation, Tokyo, Japan 

Filed Jul. 21, 1992, Ser. No. 916,377 
Claims priority, application Japan, Jul. 29, 1991, 3-211637 
Int. Cl.5 HO3F 3/45 

U.S. Cl. 307—358 4 Claims 

3. An interface circuit for an audio signal provided between 
an AM detector and an audio amplifier amplifying the audio 
signal from said AM detector comprising: 

a low-pass filter supplied with a detection output of said AM 
detector for extracting a DC component included in the 
detection output; and 

a differential-input amplifier having first and second differn- 
tial inputs supplied respectively with the detection output 
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of said AM detector and the DC component extracted by 
said low-pass filter; wherein 

said differential amplifier includes a first transistor and a 
second transistor, the base of said first transistor forming 
said first input and the base of said second transistor form- 
ing said second input, respective emitters of said first and 
second transistors being commonly connected to the col- 
lector of a third transistor, the emitter of said third transis- 
tor being commonly connected to the emitters of a fourth 
transistor and a fifth transistor and to a terminal pin re- 
ceiving power, the base of said third transistor being 
commonly connected to the bases of said fourth transistor 
and said fifth transistor, the collector of said fourth transis- 
tor being commonly connected to the base of said fourth 
transistor and to a constant current circuit, the collector of 
said fifth transistor being connected to the emitter of a 
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sixth transistor, the collector of said sixth transistor being 
commonly connected to the emitters of a seventh transis- 
tor, an eighth transistor, a ninth transistor, and ground, the 
bases of said seventh, eighth, and ninth transistors being 
commonly connected together, the collector of said ninth 
transistor being commonly connected to its base and to the 
base of said sixth transistor, the collector of said eighth 
transistor being connected to the base of said first transis- 
tor forming said first input and the collector of said sev- 
enth transistor being connected to the base of said second 
transistor forming said second input; 

whereby an output of said differential-input amplifier is 
supplied to said audio amplifier for amplifying the audio 
signal and the DC component extracted by said low-pass 
filter is supplied to an AGC circuit for performing an 
AGC operation on said audio amplifier. 


5,300,827 

NOISE IMMUNE NTL LOGIC NETWORK 

Michel S. Michail, Wappingers Falls, and James L. Walsh, 

Hyde Park, both of N.Y., assignors to International Business 

Machines Corporation, Armonk, N.Y. 

Filed Jul. 27, 1992, Ser. No. 920,401 
Int. Ci.5 HO3K 19/013 

U.S. Cl. 307—443 4 Claims 

1. A high speed, low power NOR logic circuit having good 

AC noise tolerance comprising: 

a high voltage supply line; 

a low voltage supply line; 

a voltage divider, a plurality of input logic bipolar gates 
having emitter, collector and base connection and a cur- 
rent control device, all coupled in series between the high 
and low voitage supply lines; and 

an emitter follower circuit coupled across the voltage di- 
vider for effecting a NOR output in the absence of an 
input to any of the input logic gates, the emitter follower 
circuit including first and second bipolar devices, each 
having a base, an emitter and a collector, with the base of 
the first bipolar device connected to the midpoint of the 
voltage divider, the collector thereof connected to the 
high voltage supply line and the emitter connected to said 
current control device to maintain the device in a state of 
saturation, with the base of the second bipolar device 
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connected to one end of the voltage divider and the col- 
lector connections of the input logic bipolar devices, the 
collector thereof coupled to the other end of the voltage 


divider and the emitter thereof coupled to an output cir- 
cuit for effecting an emitter follower output in accordance 
with the logic input. 


5,300,828 
SLEW RATE LIMITED OUTPUT BUFFER WITH BYPASS 
CIRCUITRY 
David C. McClure, Carrollton, Tex., assignor to SGS-Thomson 
Microelectronics, Inc., Carrollton, Tex. 
Filed Aug. 31, 1992, Ser. No. 938,399 
Int. Cl.5 HO3K 17/16, 6/04, 19/0948 
18 Claims 





1. An output circuit for an integrated circuit device, com- 

prising: 

first and second output transistors connected in series across 
two terminals of a power supply, and having a common 
node connected to an output pad; 

first and second logic gates connected to, respectively, gates 
of said first and second output transistors for switching 
them on and off; 

a slew rate control circuit between each of the first and 
second power supply terminals and each of said first and 
second logic gates; and 

feedback means controlled by the outputs of said logic gates 
for at least partially bypassing at least one of said slew rate 
control circuits during a selected portion of an output 
transition of said first and second logic gates. 


5,300,829 

BICMOS CIRCUIT WITH NEGATIVE Vzz¢ PROTECTION 
Lavi A. Lev, San Jose, Calif., and Ian A. Young, Portland, 

Oreg., assignors to Intel Corporation, Santa Clara, Calif. 

Filed Sep. 9, 1992, Ser. No. 943,406 
Int. Cl.5 HO3K 19/02 

US. Cl. 307—446 13 Claims 

1. A BiCMOS circuit, comprising: 

a first input node; 
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an output node; i) an input-output pad means (90) for receiving said logic 
an inverter coupled to said first input node; signals and outputting them; 
a bipolar transistor having a base, a collector coupled to a ii) a feedback means, responsive to said logic circuitry 
power supply, and an emitter coupled to said output node; outputs; for feeding said logic signals back to said logic 
means for electrically coupling said base of said bipolar circuitry; and 
transistor to said output whenever a low potential is ap- iii) first means for deactivating said pad means and simul- 
plied to said first input node, said means comprising a pair taneously activating said feedback means. 
of CMOS transistors comprising a first and a second tran- ———— 
sistor, each of said first and second transistors having a 


: : : 5,300,831 
gate, a source, and a drain, wherein the gates of said first 
and second transistors are coupled to an output of said LOGIC MACRO AND PROTOCOL FOR BEGUCED 


POWER CONSUMPTION DURING IDLE STATE 

Dac C. Pham, 9815 Copper Creek Dr., #922, Austin, Tex. 78729; 

Sebastian T. Ventrone, 1 Appletree La., Jericho, Vt. 05465, 

and Jonathan H. Raymond, R.R. #2, Box 623, Underhill, Vt. 

05489 

Filed Sep. 4, 1992, Ser. No. 940,249 
Int. Cl.5 HO3K 19/173, 3/01 

U.S. Cl. 307—465 
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inverter, said source of said first transistor is coupled to 
said first input node, said drain of said first transistor is sh La damien ans 
coupled to said base of said bipolar transistor and to said RESTART | START CLKS 
drain of said second transistor, and said source of said 
second transistor and said emitter of said bipolar transistor 
are coupled to said output node; and 

third transistor having a gate, a source, and a drain, 


wherein said gate of said third transistor is coupled to said 1. A method for reducing power drain within a logic macro 
output of said inverter, said drain of said third transistor is during an idle state, said logic macro including a logic array 
coupled to said output node, and said source of said third having a plurality of data inputs each of which is coupled to a 
transistor is coupled to ground. static latch which holds current data input to the array, said 
SSS ee logic array being coupled to a supply voltage VDD and having 

5,300,830 an output based on the input data thereto, said logic array 


PROGRAMMABLE LOGIC DEVICE MACROCELL WITH being clocked by at least one internal clock of the logic macro, 
AN EXCLUSIVE FEEDBACK AND EXCLUSIVE said power drain reducing method comprising the steps of: 

EXTERNAL INPUT LINES FOR REGISTERED AND (a) deactivating said logic macro in response to initiation of 

COMBINATORIAL MODES USING A DEDICATED an idle state, said deactivating including halting said at 

PRODUCT TERM FOR CONTROL least one internal clock and, subsequent thereto, at least 

Mark A. Hawes, Boise, Id., assignor to Micron Semiconductor, partially decoupling said logic array from said supply 

Inc., Boise, Id. voltage VDD such that standby power drain through said 
Filed May 15, 1992, Ser. No. 883,078 logic array is reduced; 

Int. Cl.5 HO3K 19/173 (b) reactivating said logic array in response to termination of 
said idle state, said reactivating including recoupling said 
logic array to said supply voltage VDD to the extent of 
said array decoupling from said supply voltage VDD in 
said step (a), and allowing sufficient time for the output of 
said logic array to stabilize based on the current data input 
to the array held in said static latch; and 

(c) restarting the at least one internal clock to said logic 
array subsequent stabilization of the. output of said logic 
array. 


RESTART 
SIGNAL 


5,300,832 
VOLTAGE INTERFACING BUFFER WITH ISOLATION 
TRANSISTORS USED FOR OVERVOLTAGE 
PROTECTION 
Alan C. Rogers, Palo Alto, Calif., assignor to Sun Microsystems, 
Inc., Mountain View, Calif. 
Filed Nov. 10, 1992, Ser. No. 974,100 
Int. Cl.5 HO3K 19/0185, 19/003 

1. An integrated circuit, comprising: US. Cl. 307—475 15 Claims 
a) a logic circuitry, containing inputs and outputs, said logic _—1. A voltage interfacing circuit for interfacing an integrated 
circuitry generating logic signals; and circuit operating at a first supply voltage (VCC) to a pad node 
b) a macrocell, including inputs coupled to said logic cir- having a voltage swing substantially equal to a second supply 
cuitry outputs, said macrocell containing: voltage (VCC*), where the VCC* is greater than the VCC, the 
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integrated circuit having an input data node and an output data 
node, the voltage interfacing circuit comprising: 
bias generator circuit coupled to the VCC and the VCC*, 
the bias generator circuit generating a bias signal substan- 
tially equal to the difference between the VCC* and the 
VCC; 
output circuit coupled to the output data node, the bias 
signal and the pad node, the output circuit driving the pad 
node to the VCC* voltage swing in response to an output 


voltage on the output data node, the output circuit using 
the bias signal to protest the output circuit from the VCC* 
voltage swing of the pad node; and 

input circuit coupled to the input data node, the bias signal, 
and the pad node, the input circuit sensing a voltage on the 
pad node, the input circuit using the bias signal to protect 
the input circuit from the VCC* voltage swing of the pad 
node the input circuit setting an input voltage level on the 
input data node according to the voltage on the pad node. 


5,300,833 
LOW VOLTAGE BICMOS CIRCUIT HAVING ECL AND 
TTL INPUT BUFFERS AND NO INTERVENING 
LEVEL-SHIFT CIRCUITS 
Takashi Oguri, Tokyo, Japan, assignor to Nec Corporation, 
Tokyo, Japan 
Filed Jan. 15, 1993, Ser. No. 4,995 
Claims priority, application Japan, Jan. 16, 1992, 4-5270 
Int. Cl.5 HO3K 19/092 
US. Cl. 307—475 


1. A semiconductor circuit comprising an ECL input buffer 
receiving a signal amplitude voltage of an ECL interface and a 
TTL input buffer receiving a signal amplitude voltage of a 
TTL interface, and an MIS or BiMIS circuit selecting and 
receiving a signal amplitude voltage supplied from said ECL 
and TTL input buffers; wherein, 

a power voltage applied to said MIS or BiMIS circuit is set 
at a total voltage of an output signal amplitude voltage of 
said ECL input buffer and a threshold voltage of an MIS 
transistor comprising said MIS or BiMIS circuit, and set at 
a total voltage of an output signal amplitude voltage of the 
TTL input buffer and a threshold voltage of the MIS 
transistor comprising said MIS or BiMIS circuit. 
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5,300,834 
CIRCUIT WITH A VOLTAGE-CONTROLLED 
RESISTANCE 

Gérard Bret, Echirolles, France, assignor to SGS-Thomson 

Microelectronics, S.A., Gentilly, France 
Filed Jan. 30, 1991, Ser. No. 646,945 

Claims priority, application France, Jan. 31, 1990, 90 01379 

Int. Cl.5 HO3K 17/60 


U.S. Cl. 307—570 4 Claims 


1. A voltage-controlled variable resistance circuit compris- 

ing: 

a MOS transister having main electrodes and a control 
electrode, one of the main electrodes connected to a com- 
mon terminal, a control voltage, sufficient to render said 
MOS transistor conductive, being applied between said 
control electrode and the common terminal; 

a voltage dividing bridge connected between a first terminal 
and said common terminal and having an output; 

a follower circuit, having an input connected to an output of 
the voltage dividing bridge and an output connected to a 
second main electrode of the MOS transistor; 

whereby the resistance between the first terminal and the 
common terminal varies as a function of the control volt- 
age; and 

wherein said follower circuit comprises: 

an operational amplifier having one input connected to the 
output of the divider and a second input connected to the 
second main electrode of the MOS transistor; and 

a transistor having a control electrode connected to the 
amplifier output, a first main electrode connected to the 
first terminal and a second main electrode connected to 
the second main electrode of the MOS transistor. 


5,300,835 
CMOS LOW POWER MIXED VOLTAGE 
BIDIRECTIONAL I/O BUFFER 

Mahmud Assar, Morgan Hill; Prakash C. Agarwal, San Jose, 

and Vlad Bril, Campbell, all of Calif., assignors to Cirrus 

Logic, Inc., Fremont, Calif. 

Filed Feb. 10, 1993, Ser. No. 16,574 
Int. Cl.5 HO3K 19/0175 

US. Cl. 307—475 30 Claims 

1. In an output buffer for connecting a CMOS chip having a 
circuit operating from a power supply at a first voltage to a 
second device operating from a power supply at a second 
voltage, wherein said output buffer includes a pair of voltage 
converters for converting data and output enable signals from 
the circuit of the CMOS chip to a signal voltage of the second 
device, and pull-up and pull-down transistors connected be- 
tween the voltage convertors and a connection pad on the 
CMOS chip, with the pull-up transistor having a source con- 
nected to said second voltage, an improvement comprising: 

connecting the voltage converters to a high voltage which is 
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greater than or equal to the higher of said first and second 


providing a connection from the N-well of the pull-up tran- 
sistor to said high voltage, said N-well voltage connection 
being separate from said source voltage connection. 


5,300,836 
FLAME ROD STRUCTURE, AND A COMPENSATING 
CIRCUIT AND CONTROL METHOD THEREOF 

Soo Y. Cha, Seoul, Rep. of Korea, assignor to Samsung Electron- 

ics Co., Ltd., Suwon, Rep. of Korea 

Filed Jun. 29, 1992, Ser. No. 905,363 

Claims priority, application Rep. of Korea, Jun. 28, 1991, 

91-10926 
Int. Cl.5 HO3K 5/22; G06G 7/10 


US. Cl, 307—491 15 Claims 
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1. A flame rod structure comprised of: 

a composition containing a semiconductor material micro- 
powder of silicon and germanium and a metal micro-pow- 
der of iron and nickel, wherein said semiconductor mate- 
rial is 3-5% by its weight ratio, sintered with said metal 
powder, crushed into micro-particles, melted with an 
adhesive agent, cooled and pressed/molded at a high 
pressure. 


5,300,837 
DELAY COMPENSATION TECHNIQUE FOR BUFFERS 
Jonathan H. Fischer, Blandon, Pa., assignor to AT&T Bell 
Laboratories, Murray Hill, N.J. 
Filed Sep. 17, 1992, Ser. No. 946,990 
Int. Cl.5 HO3K 3/01; G06G 7/10 
US. Cl. 307—491 15 Claims 
1. An integrated circuit for processing signals, comprising: 
a first circuit introducing a first time delay to at least one of 
the signals, the duration of the first time delay decreasing 
as circuit conditions and process speed become faster; 
a second circuit including a switching device, the second 
circuit introducing a second time delay to said at least one 
of the signals resulting in a delayed signal, the second 
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circuit in series with the first circuit, the duration of the 
second time delay determined by a control signal, the 
duration of the second time delay increasing as the net 
effect’ of circuit conditions and process speed become 
faster; and 

third circuit for sensing circuit conditions and process 


speed of the switching device and for generating said 
control signal to regulate the duration of the second time 
delay, whereby the total time delay resulting from the sum 
of the first and second time delays remains within a prede- 
termined range and is generated without feedback by 
sensing the dc parameters that affect circuit conditions 
and process speed. 


5,300,838 
AGILE BANDPASS FILTER 


Eduardo L. Elizondo, East Windsor, N.J., assignor to General 


Electric Co., East Windsor, N.J. 
Filed May 20, 1992, Ser. No. 886,011 
Int. Cl.5 HO3K 5/00; H04B 1/26 


1. A variable-bandpass filtering arrangement, comprising: 

a first source of control signals at a selectable first frequency; 

a first bandpass filter circuit including signal input and out- 
put ports, and a control port for receiving control signals 
at said first frequency, for filtering signals translating 
between said signal input port and said signal output port 
of said first bandpass filter circuit with a bandpass charac- 
teristic which is responsive to said first frequency, said 
first bandpass filter circuit comprising first and second 
mixers, each of which mixers of said first bandpass filter 
circuit includes input and output ports and a control port, 
said input port of said first mixer of said first bandpass 
filter circuit being coupled to receive said signals applied 
to said signal input port of said first bandpass filter circuit, 
and said output port of said second mixer of said first 
bandpass filter circuit being coupled to said signal output 
port of said first bandpass filter circuit, and said control 
ports of said first and second mixers of said first bandpass 
filter circuit being coupled in common, without intermedi- 
ary frequency-changing means, to said control port of said 
first bandpass filter circuit, said first bandpass filter circuit 
further comprising fixed bandpass filter means coupled to 
said output port of said first mixer of said first bandpass 
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filter circuit and to said input port of said second mixer of 
said first bandpass filter circuit; 

means for coupling said control port of said first bandpass 
filter circuit to said first source, whereby said control 
signals at said first frequency are applied to said control 
ports of said first and second mixers of said first bandpass 
filter circuit, and whereby said signals translating between 
said signal input and signal output ports of said first band- 
pass filter circuit are sequentially frequency-converted in 
a first direction by said first mixer, bandpass filtered by 
said fixed bandpass filter means, and frequency-converted 
in a second direction, opposite to said first direction, by 
said second mixer of said first bandpass filter circuit; 

a second bandpass filter circuit including signal input and 
output ports, and a control port for receiving control 
signals at a second frequency, for filtering signals translat- 
ing between said signal input port and said signal output 
port of said second bandpass filter circuit with a bandpass 
characteristic responsive to said second frequency, said 
second bandpass filter circuit comprising first and second 
mixers, each of which mixers of said second bandpass 
filter circuit includes input and output ports and a control 
port, said input port of said first mixer of said second 
bandpass filter circuit being coupled to receive said signals 
applied to said signal input port of said second bandpass 
filter circuit, and said output port of said second mixer of 
said second bandpass filter circuit being coupled to said 
signal output port of said second bandpass filter circuit, 
and said control ports of said first and second mixers of 
said second bandpass filter circuit being coupled in com- 
mon, without intermediary frequency-changing means, to 
said control port of said second bandpass filter circuit, said 
second bandpass filter circuit further comprising fixed 
bandpass filter means coupled to said output port of said 
first mixer of said second bandpass filter circuit and also 
coupled to said input port of said second mixer of said 
second bandpass filter circuit; 

means for coupling said output port of said first bandpass 
filter circuit to said input port of said second bandpass 
filter circuit; 

a second source of control signals at a selectable second 
frequency, which second frequency may equal said first 
frequency; and 

means for coupling said control input port of said second 
bandpass filter circuit to said second source, whereby said 
control signals at said second frequency are applied to said 
control ports of said first and second mixers of said second 
bandpass filter circuit, and whereby the frequency of said 
bandpass characteristic of said second bandpass filter 
circuit is responsive to said second frequency, and 
whereby said frequencies of said bandpass characteristics 
of said first and second bandpass filter circuits are cas- 
caded to produce a selectably variable bandwidth. 


5,300,839 

SEMICONDUCTOR IC DEVICE HAVING SENSE 

AMPLIFIER CIRCUIT 
Takayuki Kawahara; Takesada Akiba, both of Kokubunji; Goro 
Kitsukawa, Tokyo; Yoshiki Kawajiri, Akishima; Kiyoo Itoh, 
Higashikurume, and Takeshi Sakata, Kunitachi, all of Japan, 
assignors to Hitachi, Ltd., Tokyo and Hitachi Device Engi- 
neering Co., Ltd., Mobara, both of Japan 

Filed Apr. 9, 1992, Ser. No. 865,852 
Claims priority, application Japan, Apr. 15, 1991, 3-082228; 
Jan. 27, 1992, 4-011727 
Int. Cl.5 G11C 7/06 
6 Claims 

1. A semiconductor IC device having a sense amplifier 
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said first input signal line and said second input signal line 
so as to achieve a differential operation in response to said 
differential input voltage; 

a first switch connected between a drain and said gate of said 
first n-type channel MOS transistor; 

a second switch connected between a drain and said gate of 
said second n-type channel MOS transistor; 

a third switch connected between said drain of said first 
n-type channel MOS transistor and said second input 
signal line; and 

a fourth switch connected between said drain of said second 
n-type channel MOS transistor and said first input signal 
line; 

wherein either one of said first and second input signal lines 
is connected to a memory cell; 

wherein said first and second input signal lines are connected 
to a precharge circuit; 

wherein said first and second n-type channel MOS transis- 
tors have sources commonly connected to each other; 

wherein said first and second input signal lines are connected 
to a first p-type channel MOS transistor and a second 
p-type channel MOS transistor, said first and second p- 
type channel MOS transistor having sources commonly 
connected to each other; 


01 


S2l 
Mi 
NSI 


r 


: DS | 
NS2 
M2 
2 a 


02 


wherein said first input signal line is connected to a drain of 
said first p-type channel MOS transistor and a gate of said 
second p-type channel MOS transistor; 

wherein said second input signal line is connected to a drain 
of said second p-type channel MOS transistor and a gate 
of said first p-type channel MOS transistor; 

wherein during a period of time when said first and second 
switches are turned on, said third and fourth switches are 
turned off so that said first and second signal lines are 
precharged to a predetermined voltage in advance by said 
precharge circuit; 

wherein, thereafter, the precharge operation of said pre- 
charge circuit is finished and threshold voltages are gener- 
ated respectively between the gate and the source of said 
first and second n-type channel MOS transistors; - 

wherein, thereafter, said first and second switches are turned 
off and information from said memory call is applied to 
said one of said first and second input signal lines, thereby 
obtaining a differential output corresponding to the infor- 


mation from the drains of said first and second n-type 
channel MOS transistors; and 

wherein, thereafter, said third and fourth switches are 
turned on and the commonly connected sources of said 
first and second p-type channel MOS transistors are set to 
a high voltage. 


circuit amplifying a differential input voltage between a volt- 
age of a first input signal line and a voltage of a second input 
signal line, 
wherein said sense amplifier circuit comprises: 
a first n-type channel MOS transistor and a second n-type 
channel MOS transistor, gates of which are connected to 
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5,300,840 
REDUNDANCY FUSE READING CIRCUIT FOR 
INTEGRATED MEMORY 

Sylvie Drouot, Le Tholonet, France, assignor to SGS-Thomson 

Microelectronics, S.A., Gentilly, France 
Filed Nov. 23, 1992, Ser. No. 979,534 

Claims priority, application France, Nov. 25, 1991, 91 14506 

Int. Cl.5 HO3K 19/003 


US. Cl. 307—530 14 Claims 


Vdd 


5. The memory of claim 1, wherein said first inverter is 
directly connected to be driven by said reading node. 


5,300,841 
INDUCTIVE AIR GAP ESTIMATION METHOD FOR 
ACTIVE MAGNETIC BEARINGS 
Mark A. Preston, and James P. Lyons, both of Niskayuna, N.Y., 
assignors to General Electric Company, Schenectady, N.Y. 
Filed Nov. 2, 1992, Ser. No. 970,194 
Int. Cl.5 HO2K 7/09; GO1B 7/14 


USS. Cl. 310—90.5 12 Claims 


1. A method for sensing air gap length in an active magnetic 
bearing having a rotor and a stator including a plurality of 
electromagnetic force actuators, comprising: 

magnetically separating said force actuators such that each 

has a substantially isolated flux path; 

measuring a voltage applied to at least one of said force 

actuators; 

measuring a change in current in said force actuator result- 

ing from application of said voltage thereto; 

determining an average differential inductance of said force 

actuator from said voltage and said change in current; and 
determining the effective air gap length, air gap velocity, 
and magnetic flux from said change in current and said 
differential inductance according to predetermined flux 
versus current characteristics of said magnetic bearing. 

7. Apparatus for estimating air gap length in an active mag- 
netic bearing having a rotor mounted for rotation within a 
stator and for coupling to a shaft, said stator including a plural- 
ity of electromagnetic force actuators, comprising: 

non-magnetic flux barriers for magnetically separating adja- 

cent force actuators such that each has a substantially 
isolated flux path; 
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voltage sensing means for measuring a voltage applied to at 
least one of said force actuators; 

current sensing means for measuring a change in current in 
said force actuator resulting from application of said volt- 
age thereto; 

computer means for determining an average differential 
inductance of said force actuator from said voltage and 
said change in current, said computer means determining 
the effective air gap length, air gap velocity, and magnetic 
flux from said change in current and said differential 
inductance according to predetermined flux versus cur- 
rent characteristics of said magnetic bearing. 


5,300,842 
FLUX/CURRENT AIR GAP ESTIMATION METHOD FOR 
ACTIVE MAGNETIC BEARINGS 
James P, Lyons, and Mark A. Preston, both of Niskayuna, N.Y., 
assignors to General Electric Company, Schenectady, N.Y. 
Filed Nov. 2, 1992, Ser. No. 970,196 
Int. Cl.5 HO2K 7/09; G01B 7/14 
US. Cl. 310—90.5 


1. A method for sensing air gap length in an active magnetic 
bearing having a rotor and stator including a plurality of pairs 
of electromagnetic force actuators, comprising: 

magnetically separating said force actuators such that each 

has a substantially isolated flux path; 

controlling said pairs of electromagnetic force actuators for 

mutually exclusive excitation of each actuator of each said 
pair; 

applying a test voltage to the unexcited actuator of each said 

pair; 

measuring the current I in said unexcited actuator a prede- 

termined time after application of said test voltage; 

using an integrator to estimate a flux linkage w of said unex- 

cited actuator a predetermined time after application of 
said test voltage according to 


w= f(V—IR)dt, 


where V represents the actuator voltage and R represents a 
actuator resistance; 

resetting the integrator at zero current; and 

determining an effective air gap length from the estimated 

flux linkage and the measured current according to prede- 
termined air gap length data as a function of current and 
flux linkage for said magnetic bearing. 

6. Apparatus for estimating air gap length in an active mag- 
netic bearing having a rotor mounted for rotation within a 
stator and for coupling to a shaft, said stator having a plurality 
of electromagnetic force actuators configured as opposing 
pairs, comprising: 

non-magnetic flux barriers for magnetically separating adja- 

cent electromagnetic force actuators such that each has a 
substantially isolated flux path, opposing pairs functioning 
as a magnetically isolated control axis, such that there are 
at least two control axes; 

control means for controlling said pairs of electromagnetic 
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force actuators for mutually exclusive excitation of each 
actuator of each said pair; 

probing means for applying a test voltage to the unexcited 
actuator of each said pair; 

current sensing means for measuring the current I in said 
unexcited actuator a predetermined time after application 
of said test voltage; 

integrator means for estimating a flux linkage w of said 
unexcited actuator according to 


w= J(V—IR)dt, 


where V represents the actuator voltage and R represents an 
actuator resistance; 
resetting means for resetting said integrator means at zero 
flux linkage; and 
signal processing means for determining an effective air gap 
length from the estimated flux linkage and the measured 
current according to predetermined air gap length data as 
a function of current and flux linkage for said magnetic 
bearing. 


5,300,843 
FAULT TOLERANT ACTIVE MAGNETIC BEARING 
James P. Lyons; Mark A. Preston, both of Niskayuna, and 
Gerald B. Kliman, Schenectady, all of N.Y., assignors to 
General Electric Company, Schenectady, N.Y. 
Filed Nov. 2, 1992, Ser. No. 970,197 
Int. Cl.5 HO2K 7/09 


1. An active magnetic bearing, comprising: 

a rotor mounted for rotation within a stator and for coupling 
to a shaft, said stator having at least six adjacent electro- 
magnets configured such that each electromagnet is situ- 
ated opposite from a corresponding electromagnet, adja- 
cent electromagnets being separated by non-magnetic flux 
barriers, opposite electromagnets functioning as a magnet- 
ically isolated control axis, such that there are at least 
three magnetically isolated control axes, and only two of 
said control axes are required to be operational in order to 
maintain operation of said magnetic bearing. 


5,300,844 
HIGH-VOLTAGE INSULATION FOR STATOR 
WINDINGS OF ELECTRIC MACHINES 
Roland Schuler, Wettingen, Switzerland, assignor to Asea 
Brown Boveri Ltd., Baden, Switzerland 
Filed Apr. 27, 1993, Ser. No. 52,991 
Ciaims priority, application Fed. Rep. of Germany, Jun. 10, 
1992, 4218927 
Int. Cl.5 HO2K 3/34 
US. Cl. 310—215 3 Claims 
1. A high-voltage insulation for stator windings of electric 
machines in which the stator windings include a plurality of 
component conductors combined into a rod, and wherein each 
of said component conductors include component conductor 
insulation such that a plurality of component conductors each 
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having component conductor insulation form said rod, and 
further wherein a main insulation is provided about said rod 
formed of said component conductors and component conduc- 
tor insulation, said main insulation comprising: 

a plurality of strips wound about said rod in multiple layers, 
each of said strips including a layer of mica, and further 
wherein said plurality of strips include a first kind of strip 
and a second kind of strip; 

said first kind of strip including a three layer structure hav- 
ing a central mica layer disposed between a pair of textile 
carrier layers which cover the mica layer; 
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said second kind of strip including a two layer structure 
including a mica layer having only one side thereof pro- 
vided with a textile carrier covering only said one side of 
said mica layer; and 

wherein said second kind of strip is disposed in said main 
insulation such that said one side of said mica layer is 
directed away from said component conductors, while 
another side of said mica layer of said second kind of strip 
which does not include a textile carrier faces toward said 
component conductors. 


5,300,845 
BANDED ELECTROMAGNETIC STATOR CORE 


Alan W. Fanning; Aaron A. Gonzales; Mahadeo R. Patel, all of 
San Jose, and Eugene E. Olich, Aptos, all of Calif., assignors 
to General Electric Company, San Jose, Calif. 

Filed Apr. 5, 1993, Ser. No. 43,051 
Int. Cl.5 HO2K 1/06 
US. Cl. 310—217 


1. A stator core for an electromagnetic pump for supporting 

an electrical coil comprising: 

a plurality of circumferentially adjoining groups of flat 
laminations disposed about a common centerline axis and 
collectively defining a central bore at radially inner ends 
thereof and a discontinuous outer perimeter at radially 
outer ends thereof, adjacent ones of said groups diverging 
radially outwardly at an acute angle therebetween to form 
a V-shaped gap therebetween; and 

an annular band surrounding said groups along said outer 
ends, said band being predeterminedly tensioned to clamp 
together said laminations in each of said groups, and said 
band being predeterminedly flexible in a radial direction 
relative to said centerline axis to form substantially 
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straight bridge sections bridging said gaps between said 

adjoining groups, said band comprising: 

first and second opposing ends; and 

a fastener joining together said first and second ends and 
being adjustable to draw together said first and second 
ends to generate a predetermined tension in said band. 


5,300,846 
LAMINATION SUPPORT FOR A LINEAR MOTOR 
Robin M. Miller, Ellington, Conn., assignor to Otis Elevator 
Company, Farmington, Conn. 
Filed Oct. 8, 1992, Ser. No. 958,207 
Int. Cl.5 HO2K 41/00 
USS. Cl, 310—12 


1. A lamination support for a linear motor primary having a 
plurality of laminations arranged side by side, attached to a 
backing plate along one edge, comprising: 


a biasing means, for biasing the laminations against one 


another; and 
an attachment means, for attaching said biasing means to the 
backing plate. 


5,300,847 
ROTOR OF AN ELECTRICAL MACHINE HAVING AN 
EXCITATION CURRENT SUPPLY LINE 


Werner Haditsch, Nussbaumen, Switzerland, assignor to Asea 


Brown Boveri Ltd., Baden, Switzerland 
Filed Dec. 9, 1992, Ser. No. 988,192 


Claims priority, application Fed. Rep. of Germany, Dec. 18, 


1991, 4141690 
Int. Cl.5 HO2K 9/00 
US, Cl. 310—61 
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1. A rotor of a gas-cooled electrical machine comprising: 
a rotor body; 
an excitation winding arranged in longitudinal slots on an 
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outer circumference of the rotor body in a winding over- 
hang of the rotor; 

an excitation current supply line which runs centrally in the 
rotor in an axial shaft hole; 

a forced-cooled excitation supply line bolt arranged in a first 
radial shaft hole, and being electrically connected at its 
inner end to the excitation current supply line and being 
electrically connected at its outer end to the excitation 
winding; 

a rotor cap supporting the winding overhang of the rotor; 

at least one separating wall for splitting the winding over- 
hang underneath the rotor cap into at least one cold and 
hot gas chamber through which a cooling gas flows, 
wherein the first radial shaft hole opens into the at least 
one hot gas chamber; 

a second radial shaft hole connecting the at least one cold 
gas chamber to the axial shaft hole, so that the cooling gas 
flows from the at least one cold gas chamber through the 
second radial shaft hole, through the axial shaft hole and 
through the first radial shaft hole. 


5,300,848 
DUAL PERMANENT MAGNET GENERATOR 
PLANETARY GEAR ACTUATOR AND ROTOR PHASE 
SHIFTING METHOD 

John B. Huss, Rockford; Merle L. Bennett, Cherry Valley, and 

Richard J. Hoppe, Rockford, all of Ill., assignors to Sunstrand 

Corporation, Rockford, Il. 

Filed Nov. 14, 1989, Ser. No. 436,034 
Int. C1.5 HO2K 7/06, 16/00; F16H 3/44 

US. Cl. 310—83 


24. A method for actuating rotors of a dual permanent mag- 
net generator into and out of phase as generator load varies 
comprising the steps: 

extracting power from an input shaft of the generator by 

driving a gear arrangement mounted on a carrier with the 
input shaft; 

applying a load to the gear arrangement from at least one 

generator associated with the gear arrangement to rotate 
the rotors into and out of phase via a threaded connection 
between the gear arrangement and the input shaft. 


5,300,849 
DEVICE FOR ELIMINATING THE AXIAL AND RADIAL 
PLAY OF AN AXLE 
Axel Elsiasser, VS-Villingen-Schwenningen, Fed. Rep. of Ger- 
many, assignor to Deutsche Thomson-Brandt GmbH, Villigen- 
Schwenningen, Fed. Rep. of Germany 
Filed Aug. 11, 1992, Ser. No. 927,229 
Claims priority, application Fed. Rep. of Germany, Jan. 18, 
1990, 4001257 
Int. Cl.5 HO2K 7/09 
USS. Cl. 310—90.5 3 Claims 
1. In a device for eliminating the radial and axial play of a 
shaft having a circular ferromagnetic plate mounted thereon 
and which passes through a ferromagnetic stationary fitting, 
said device also having a permanent magnet for establishing 
attractive forces in said device an improvement comprising: 
a ferromagnetic arcuate part having a radius of curvature 
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slightly larger than the radius of curvature of said circular 
ferromagnetic plate, said arcuate part being arranged in 
the proximity of the edge of said circular ferromagnetic 


=: ZA 
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plate whereby a first magnetic force acts between said 
arcuate part and the edge of said plate to eliminate said 
radial play and a second magnetic force acts between said 
shaft and said plate to eliminate said axial play. 


5,300,850 
VIBRATION WAVE MOTOR 
Ichiro Okumura; Hitoshi Mukohjima, both of Yokohama; 
Takayuki Tsukimoto; Akio Atsuta, both of Kawasaki; Koichi 
Ueda, Yokohama, and Hajime Kanazawa, Tama, all of Japan, 
assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 480,201, Feb. 14, 1990, abandoned. 
This application Jan. 30, 1992, Ser. No. 827,866 
Claims priority, application Japan, Feb. 14, 1989, 1-35348; 
Feb. 17, 1989, 1-37420; Apr. 19, 1989, 1-99845; Apr. 20, 1989, 
1-101467; Aug. 4, 1989, 1-202361; Oct. 30, 1989, 1-282209; Dec. 
29, 1989, 1-343131 
Int. Cl.5 HO1L 41/08 


USS. Cl. 310—323 25 Claims 


1. A vibration wave driven device, comprising: 

a vibration member; 

an electro-mechanical energy conversion member provided 
on said vibration member for generating a travelling vi- 
bration wave in the vibration member in response to an 
applied electrical signal, whereby the travelling vibration 
wave has a first wavelength and creates a relative move- 
ment between the vibration member and a contact mem- 
ber in frictional contact with the vibration member; and 

vibration damping means for making a dynamic rigidity of a 
predetermine done of said vibration member and said 
contact member non-uniform with respect to a second 
vibration wave having a wavelength other than said first 
wavelength, the vibration damping means being located at 
a portion of the predetermined member substantially cor- 
responding to integer times 4 of the wavelength of the 
second vibration wave and substantially not correspond- 
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ing to integer times } of the first wavelength of the travel- 
ling vibration wave. 


5,300,851 
LINEAR-TYPE ACTUATOR 
Takahiro Nishikura, Ikoma; Katsu Takeda, Osaka; Masanori 
Sumihara, Higashiosaka, and Osamu Kawasaki, Tsuzuki, all 
of Japan, assignors to Matsushita Electric Industrial Co., 
Ltd., Osaka, Japan 
Filed Oct. 30, 1992, Ser. No. 969,369 
Claims priority, application Japan, Oct. 31, 1991, 3-285919 
Int. Cl.5 HOIL 41/08 


USS, Cl, 310—328 9 Claims 


1. A linear actuator comprising: a vibrator including a rod- 
shaped elastic member having a square sectional shape, and 
first and second piezoelectric members disposed on at least a 
set of planar surfaces of the elastic member which surfaces are 
orthogonal to each other; a moving member in contact with 
the vibrator at only a ridge of a corner of the vibrator where 
orthogonal planar surfaces of the elastic member intersect; and 
a control circuit which selectively applies an alternating cur- 
rent voltage to said first and second piezoelectric members; 
said moving member being supported so as to be movable in 
one direction by vibrations excited by the vibrator when an 
alternating current voltage is applied by said control circuit to 
said first piezoelectric member, and so as to be movable in 
another direction opposite to said one direction by vibrations 
excited by the vibrator when an alternating current voltage is 
applied by said control circuit to said second piezoelectric 
member. 


5,300,852 
PIEZOELECTRIC CERAMIC LAMINATE DEVICE 

Yuji Isogai, Niizashi, and Hiroki Toda, Asakashi, both of Japan, 

assignors to Honda Giken Kogyo Kabushiki Kaisha, Tokyo, 

Japan 

Filed Oct. 2, 1992, Ser. No. 956,095 
Claims priority, application Japan, Oct. 4, 1991, 3-283749 
Int. Cl.5 HOIL 41/08 


U.S. Cl. 310—358 10 Claims 


Ti CONCENTRATION 
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LAMINATING DIRECTION 
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1. A piezoelectric ceramic laminate device comprising a 
plurality of piezoelectric ceramic sheets, wherein the concen- 
tration of at least one metal component constituting said piezo- 
electric ceramic sheets changes in the laminating direction 
thereof substantially along a sinusoidal curve. 
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5,300,853 
FIELD-EMISSION TYPE SWITCHING DEVICE 

Masanori Watanabe, Katano; Hiroyuki Kado, Kadoma; Takao 

Chikamura, Osaka, and Nobuyuki Yoshiike, Ikoma, all of 

Japan, assignors to Matsushita Electric Industrial Co., Ltd., 

Osaka, Japan 
Division of Ser. No. 836,558, Feb. 18, 1992, Pat. No. 5,217,401, 
which is a division of Ser. No. 550,097, Jul. 9, 1990, abandoned. 

This application Jan. 6, 1993, Ser. No. 1,549 
Claims priority, application Japan, Jul. 7, 1989, 1-175900 
Int. Cl.5 HO1J 1/16, 19/10 


US, Cl. 313—309 10 Claims 


1. A field-emission type switching device comprising: 

an insulation layer disposed on a semiconductor substrate 
layer; 

an electrically conductive layer disposed over said insulation 
layer; 

an emitter electrode formed in said electrically conductive 
layer and having a serrated edge having at least one tip 
and a collector electrode, formed in said electrically con- 
ductive layer, and having a straight edge; 

said insulation layer having a recess formed therein such that 
an emitter overhanging portion is formed overhanging 
said recess and a collector overhanging portion is formed 
overhanging said recess; 

a gate electrode formed at the bottom of said recess; 

wherein said overhanging portions have tapered edges and 
wherein the at least one tip of the serrated edge of the 
emitter electrode has a thickness within a range of 
0.02-0.04 micrometers and wherein the point of contact of 
the emitter electrode with the insulation layer is thick. 


5,300,854 
ELECTRODE STRUCTURE FOR AN ELECTRON GUN 
FOR A CATHODE RAY TUBE 

Yong-geol Kweon, Seoul, Rep. of Korea, assignor to Samsung 

Electron Devices Co., Ltd., Kyunggi, Rep. of Korea 

Filed Dec. 18, 1991, Ser. No. 809,434 

Claims priority, application Rep. of Korea, Dec. 18, 1990, 

90-20986 
Int. Cl.5 HO1JS 29/50, 29/51 


USS. Cl. 313—414 1 Claim 


1. An electron gun for a color cathode ray tube comprising: 

an electron beam generating part including a cathode, a 
control electrode, and a screen electrode for generating an 
electron beam having first, second and third components; 
and 

a main lens including a focus electrode and an acceleration 
electrode for accelerating and focusing the electron beam, 
wherein a recess, through which the first, second and 
third components commonly pass, is provided by forming 
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a rim at each of the edges of an electron beam outgoing 
side plane of the focus electrode and an incoming side 
plane of the acceleration electrode, and three independent 
small-aperture electron beam passing holes are formed on 
the bottom of the recess in the focus electrode and when 
the vertical and horizontal diameters of the central elec- 
tron beam passing hole of said three small-aperture elec- 
tron beam passing holes of said focus electrode are DV 
and DH, respectively, and the vertical and horizontal 
diameters of the flanking electron beam passing holes are 
DV’ and DH’, respectively, the following expression is 
satisfied: 


DH _ DH 
DV 7 DV 


5,300,855 


ELECTRON GUN FOR A COLOR CATHODE RAY TUBE 
Yong-geol Kweon, Suwon, Rep. of Korea, assignor to Samsung 


Electron Devices Co., Ltd., Kyunggi, Rep. of Korea 
Filed May 8, 1992, Ser. No. 879,911 
Claims priority, application Rep. of Korea, Nov. 26, 1991, 


91-21296; Nov. 26, 1991, 91-21297 


Int. Cl.5 HO1J 29/50 
2% Clai 


1. An electron gun for a color cathode ray tube comprising: 

a triode; 

a focus electrode having a first plane and a second plane, the 
second plane including a plurality of electron beam pass- 
ing holes; 

parallel vertical blades formed along the perimeter of the 
electron beam passing holes of said focus electrode ex- 
tending towards said triode; 

a dynamic focus electrode having a first plane and a second 
plane, the first plane including a plurality of electron beam 
passing holes; 

parallel horizontal blades formed along the perimeter of the 
electron beam passing holes of the first plane of said dy- 
namic focus electrode, said parallel horizontal blades 
protruding into the electron beam passing holes of the 
second plane of said focus electrode; and 

a final accelerating electrode. 
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5,300,856 
RESISTIVE, ADHESIVE-PRIMER COATING FOR A 
DISPLAY APPARATUS AND METHOD OF MAKING 
SAME 
Donald W. Bartch, Wrightsville, and James F. Edwards, Lancas- 
ter, both of Pa., assignors to Thomson Consumer Electronics, 
Inc., Indianapolis, Ind. 
Filed Mar. 18, 1992, Ser. No. 853,284 
Int. Cl.5 HO1J 29/00 


1. A display apparatus comprising a CRT having an evacu- 
ated envelope with an interior surface and an exterior surface, 
said envelope including a faceplate having a luminescent 
screen on the interior surface thereof, a neck with an electron 
gun therein for generating and directing at least one electron 
beam toward said screen, a funnel connecting said neck and 
said faceplate and a deflection yoke disposed around said enve- 
lope at the junction of said neck and said funnel and attached 
thereto with an adhesive, said envelope further including a first 
conductive coating on the interior surface of said funnel, a 
second conductive coating on at least a portion of the exterior 
surface of said funnel, and a third coating on the exterior 
surface of said funnel underlying said yoke and connected to 
said second conductive coating, said third coating being a 
resistive, adhesive primer coating forming a barrier between 
said yoke adhesive and said envelope, said resistive, adhesive- 
primer coating consisting essentially of a polychloroprene 
latex, a conductive filler material selected from the group 
consisting of carbon black and graphite, and water. 


5,300,857 
FLAT IMAGE DISPLAY DEVICE WITH FILAMENTARY 
CATHODE SUPPORT STRUCTURE 
Kanji Imai; Seiichi Taniguchi; Mitsunori Katano; Fumio 

Yamazaki, and Toshifumi Nakatani, Osaka, all of Japan, 

assignors to Matsushita Electric Industrial Co., Ltd., Osaka, 

Japan 

Filed Oct. 11, 1991, Ser. No. 774,818 
Claims priority, application Japan, Oct. 11, 1990, 2-273974 
Int. Cl.5 HO1J 61/02 
US. Cl. 313—491 11 Claims 

1. An image display device enclosed within an evacuated 

envelope, comprising: 

an array of parallel spaced filamentary cathodes for emitting 
electrons; 

a fluorescent screen panel for displaying an image based on 
visible fluorescent radiation caused by the electron beams 
emitted from said filamentary cathodes; 

a rectangular substrate having opposite sides; 

a pair of support bars extending along and fixed to said 
opposite sides of the substrate, each of said support bars 
having an array of through holes defined therein; 

electrically conductive pins extending through said through 
holes, respectively; 

electrically insulating bodies disposed around said electri- 
cally conductive pins and fitted in said through holes, 
respectively; and 

each of said filamentary cathodes extending over said sub- 


OFFICIAL GAZETTE 


APRIL 5, 1994 


strate and having opposite ends secured to said support 
bars, each of said filamentary cathodes being held against 


y 


el 
7 





a circumferential surface of a corresponding one of said 
electrically conductive pins at each of said support bars. 


5,300,858 
TRANSPARENT ELECTRO-CONDUCTIVE FILM, AND 
AC POWDER TYPE EL PANEL AND LIQUID CRYSTAL 
DISPLAY USING THE SAME 

Masaru Nikaido, Miura, Japan, assignor to Kabushiki Kaisha 

Toshiba, Kawasaki, Japan 
Division of Ser. No. 501,788, Mar. 28, 1990, Pat. No. 5,140,450. 

This application Jun. 8, 1992, Ser. No. 895,132 
Claims priority, application Japan, Mar. 31, 1989, 1-81954 
Int. Cl.5 HOSB 33/04 

US. Cl. 313—503 6 Claims 
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1. A AC powder type EL panel comprising; 

a back electrode on which a insulating layer is formed, 

a transparent electro-conductive film including an optical 
transparent polymer film containing 1 to 20% by weight 
of hydrophobic resin particles having an average particle 
diameter of from 0.5 to 10 ym therein and a transparent 
electrode having a transparent electro-conductive thin 
film formed on a principal surface of said polymer film 
and being disposed opposite to said back electrode, and 

an emitting layer sandwiched between said back electrode 
and said transparent electro-conductive film. 
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5,300,859 
IR-RADIATION SOURCE AND METHOD FOR 
PRODUCING SAME 
Shaul Yatsiv, Jerusalem, and Amnon Gabay, Mevasseret Zion, 
both of Israel, assignors to Yissum Research Development 
Company of the Hebrew University of Jerusalem, Jerusalem, 
Israel 
Continuation-in-part of Ser. No. 271,218, Nov. 14, 1988, 
abandoned. This application Mar. 19, 1991, Ser. No. 671,642 
Claims priority, application Israel, Nov. 12, 1987, 84463 
Int. Cl.5 HO1J 17/20, 61/30; HO1S 3/22 


US, Cl. 313—573 13 Claims 


10 


1. A source of IR-radiation comprising; 

an enclosure defining between its walls a sealed-off, elec- 
trode-less chamber, said walls having at least one portion 
transparent to IR-radiation, and said sealed-off, electrode- 
less chamber containing a gas mixture of at least one 
molecular IR-active gas, of at least one buffer gas and of 
at least one noble gas, said source of [R-radiation emitting 
discrete, solely noncoherent, spontaneous emission fre- 
quencies in the IR-spectrum characteristic of the decay of 
said at least one molecular IR-active gas from its rotation- 
al-vibrational state to its ground state. 


5,300,860 
CAPACITIVELY COUPLED RF FLUORESCENT LAMP 
WITH RF MAGNETIC ENHANCEMENT 
Valery A. Godyak, Brookline; Robert B. Piejak, Wayland, and 
Benjamin M. Alexsandrovich, Brookline, all of Mass., assign- 
ors to GTE Products Corporation, Danvers, Mass. 
Filed Oct. 16, 1992, Ser. No. 961,753 
Int. Cl.5 HOSB 41/24 
US. Cl. 315—39 


1. A fluorescent light source comprising: 

a fluorescent lamp having first and second electrodes dis- 
posed at or near the ends thereof for capacitive coupling 
of RF electrical energy to a low pressure discharge within 
said fluorescent lamp, each of said first and second elec- 
trodes comprising a conductive layer on the outside sur- 
face of said fluorescent lamp for capacitive coupling of 
RF electrical energy to a discharge within said fluorescent 
lamp and a conductive coil disposed around said conduc- 
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tive layer for inducing an axial RF magnetic field within 
said fluorescent lamp near said electrodes; and 

an RF source having a first output lead electrically coupled 
to said first electrode and a second output lead electrically 
coupled to said second electrode. 


5,300,861 
METHOD IN A PULSED ACCELERATOR FOR 
ACCELERATING A MAGNETIZED ROTATING PLASMA 
Herman Helgesen, Kuhlgrind 2, Lund, S-222 49; Sonja R. 
Helgesen, Kuhigranden 2, 222, 49 Lund, both of Sweden; 
Alfred Sillesen, Strandparken 14, Himmeley 4000, Roskilde, 
Denmark; Jan Bergstrom, Idrottsvigen 8, Sollentuna S-191 
70, Sweden, and Vladimir M. Kouznetsov, Nepokorennych 
16/1-519° , Leningrad 195220, U.S.S.R. 
Continuation of Ser. No. 634,863, Jan. 2, 1991, abandoned. This 
application Mar. 16, 1993, Ser. No. 32,721 
Claims priority, application Sweden, May 5, 1988, 8801705-8 
Int. Cl.5 HO1J 7/24 


US. Cl, 315—111.41 5 Claims 


1. A pulsed accelerator system for accelerating a magnetized 
rotating plasma, comprising magnetic means arranged sym- 
metrically around an axis, two electrodes extending symmetri- 
cally along said axis inside said magnetic means, said electrodes 
being spaced form each other int he transverse direction of said 
axis, two pulsed power sources connected to the magnetic 
means and the electrodes, respectively, and openings in the 
inner electrode in a cross section perpendicular to said axis for 
the supply of a neutral gas to the space defined by said elec- 
trodes, wherein a magnetic field generated by said magnetic 
means is confined to form a layer which comprises a first 
cylindrical portion with a minor diameter, a second cylindrical 
portion with a major diameter, and a transition portion inter- 
connecting said first and second cylindrical portions, said 
portions being arranged axis-symmetrically around said axis. 


5,300,862 
ROW ACTIVATING METHOD FOR FED 
CATHODOLUMINESCENT DISPLAY ASSEMBLY 
Norman W. Parker, Wheaton, Iil.; James E. Jaskie, and Robert 
C. Kane, both of Scottsdale, Ariz., assignors to Motorola, Inc., 
Schaumburg, Ili. 
Filed Jun. 11, 1992, Ser. No. 897,644 
Int. Cl.5 GO9G 3/10 
USS. Cl, 315—169.1 10 Claims 
1. A method for addressing an image display comprising the 
steps of: 
providing an image display device including a viewing 
screen whereon a cathodoluminescent material is disposed 
and an array of field emission devices distally disposed 
with respect to the viewing screen and further providing 
a plurality of conductive paths separated into a plurality of 
conductive paths in rows and a plurality of conductive 
paths in columns with each field emission device being 
selectively independently operably connected to one of 
the conductive paths separated into rows and one of the 
conductive paths separated into columns so that a plural- 
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ity of the array of field emission devices is connected in 
each row and a plurality of the array of field emission 
devices is connected in each column; 

providing a plurality of controlled constant current sources 
each operably coupled between a conductive path of the 
plurality of conductive paths in columns and a reference 
potential; 

providing a switching circuit having an input terminal and a 
plurality of output terminals wherein each of the plurality 
of output terminals is operably connected to a different 
conductive path of the plurality of conductive paths in 
TOwWS; 

providing a first voltage source operably coupled between 
the switching circuit input terminal and the reference 
potential and the switching circuit functions to operably 


connect the first voltage source to one selected conduc- 
tive path of the plurality of conductive paths in rows at a 
given time; 

providing a second voltage source operably coupled be- 
tween the viewing screen and the reference potential; and 

switching the switching circuit and controlling the constant 
current sources so that substantially all of the plurality of 
field emission devices connected in a selected conductive 
path of the plurality of conductive paths in rows are selec- 
tively simultaneously placed in an ON mode and each of 
the plurality of field emission devices connected in a 
selected conductive path of the plurality of conductive 
paths in rows emits an electron current substantially deter- 
mined by a controlled constant current source of the 
plurality of controlled constant current sources. 


5,300,863 
AUXILIARY LIGHTING CIRCUIT FOR A GASEOUS 
DISCHARGE LAMP 
Thomas J. Mayer, Hoffman Estates, Ill., assignor to Appleton 

Electric Company, Chicago, Ill. 

Filed Aug. 14, 1992, Ser. No. 930,743 
Int. Cl.5 HOSB 41/16 
US. Cl. 315—276 

1. A non-arcing electrical switch, comprising: 

a current transformer having primary and secondary coils 
such that a current flowing through the primary coil 
causes a voltage at the secondary coil; 

a first solid-state switch having an input and an output and 
being coupled to the secondary coil such that a voltage at 
the secondary coil causes the first switch to electrically 
close between its input and output, and such that no volt- 
age at the secondary coil causes the first switch to electri- 
cally open between its input and output; and 

a second solid-state switch coupled to the first solid-state 
switch, and having an input and output, such that when 
the first solid-state switch is closed between its input and 


11 Claims 
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output, the second solid-state switch is substantially al- 
ways open between its input and output, and when the 


first solid-state switch is open between its input and out- 
put, the second solid-state switch is substantially always 
closed between its input and output. 


5,300,864 
PROGRAMMABLE LIGHTING CONTROL SYSTEM 
Franklin J. Allen, Jr., Pasadena, Calif., assignor to Almic Indus- 
tries, Pasadena, Calif. 
Filed Oct. 6, 1992, Ser. No. 955,183 
Int. Cl.5 HOSB 37/00 
US, Cl. 315—314 











1. A lighting control device for the control of a plurality of 
sets of series or parallel connected lighting strings providing 
individual lighting condition selection for individual said light- 
ing strings comprising an AC input means, an AC rectifier, a 
plurality of outlet means, a plurality of solid-state switching 
means, a plurality of output select means, an output enable/dis- 
able means, a program memory means, an output timing phase 
synchronization means, power indicator means, an overcurrent 
protection means, and associated control circuitry; said AC 
input means comprising an AC plug and electrical conductors 
applies AC to said AC rectifier means to produce voltages to 
operate said control circuitry and to power said plurality of 
outlet means; said control circuitry generates timing pulses and 
logic levels used to control the on/off time and brightness of 
said lighting strings connected to said outlet means; said plural- 
ity of outlet means each having two contacts one of said 
contacts of each outlet being bussed to one of said contacts of 
all other said outlet means and to a common voltage source; 
said plurality of outlet means each having a second of said 
contacts that are separately and individually connected to one 
of two main terminals of one each of said plurality of solid-state 
switching means; said plurality of solid-state switching means 
each having a second of said main terminals that are connected 
in common to a system ground bus; said plurality of solid-state 
switching means each having a gating element to switch on 
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and off or vary the current flow through the respective said 
solid-state switching means in response to selected signals 
applied respectively to each of said gating elements of each of 
said plurality of solid-state switching means; said output ena- 
ble/disable means provides at least one logic level transition to 
said control circuitry to cease lighting action of all said lighting 
strings connected to said outlet means; said program memory 
means provides at least one logic level transition to said control 
circuitry and in turn to said plurality of output select means 
and said output timing phase synchronization means in con- 
junction with said output enable/disable means to temporary 
disallow subsequent changes to previously selected lighting 
conditions until an appropriate logic level transition is applied 
to said control circuitry to allow for the desired lighting 
changes; said plurality of output select means individually and 
independently provides at least one logic level transition at 
user discretion to said control circuitry to advance the avail- 
able lighting condition signal produced by said control cir- 
cuitry for a respective said solid-state switching means to apply 
and/or deny power to the respective said outlet means relative 
to the said lighting condition signal selected; said output timing 
phase synchronization means provides at least one logic level 
transition at user discretion to said control circuitry to simulta- 
neously establish the timing phase for all of said lighting condi- 
tion signals controlling all said lighting strings connected to the 
said plurality of outlet means. 


5,300,865 

SELF ADJUSTING BLANKING SIGNAL GENERATOR 
Rudolf Koblitz, Meylon, and Steffen Lehr, Villingen-Schwennin- 

gen, both of Fed. Rep. of Germany, assignors to Deutsche 

Thomson-Brandt GmbH, Villingen-Schwenningen, Fed. Rep. 

of Germany 

Filed Aug. 31, 1992, Ser. No. 936,406 

Claims priority, application Fed. Rep. of Germany, Feb. 10, 

1990, 4004161 
Int. Cl.5 GO9G 1/04; H01J 29/70 

USS. Cl, 315—384 


1. In a scanning circuit utilizing blanking pulses between 
flyback pulses of a flyback signal in a display device, a self-ad- 
justing line blanking circuit for adjusting itself to the flyback 
pulse automatically and for preventing the generation of spuri- 
ous blanking pulses by ringing in said flyback pulses, said line 
blanking circuit comprising: 

storage means; 

circuit means for deriving a reference voltage from said 

flyback signal and for storing said reference voltage in 
said storage means; 

comparison means responsive to said stored reference volt- 

age and to said flyback pulses for providing said blanking 
pulses when said flyback pulses exceed said reference 
voltage; 

first preventing means for preventing resetting of said com- 

parison means for a preselected time period after the 
falling edge of said blanking pulses; and 

second preventing means for preventing a change in the 

stored reference voltage during a portion of each blanking 
pulse interval for limiting the stored voltage. 
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5,300,866 
DRIVE APPARATUS AND SPEED CONTROL 
APPARATUS FOR BRUSHLESS MOTOR 

Masahiro Yasohara, Amagasaki; Hiroyuki Oku, Takarazuka; 

Hiromitsu Nakano; Hiroshi Dohi, both of Osaka, and Muneo 

Yamamoto, Takefu, all of Japan, assignors to Matsushita 

Electric Industrial Co., Ltd., Osaka, Japan 
Continuation of Ser. No. 665,126, Mar. 6, 1991, abandoned. This 

application Jul. 8, 1992, Ser. No. 908,813 

Claims priority, application Japan, Mar. 7, 1990, 2-55331; 
Mar, 30, 1990, 2-86543; May 29, 1990, 2-141070; Jun. 18, 1990, 
2-159048; Jul. 17, 1990, 2-188958 

Int. Ci.5 HO2P 7/29, 6/02 

US. Cl. 318—254 





1. A drive apparatus for use in a brushless motor with a rotor 
and a multi-phase drive coil means for driving said rotor, said 
drive apparatus comprising: 

position detecting means for detecting a position of said 

rotor to be driven by an energization of said drive coil 
means; 
energization-state instruction means for generating an energ- 
ization-state instruction signal instructing an energization 
state of said drive coil means on the basis of the position 
detection signal from said position detecting means; 

energization switching means for outputting an energization 
switching signal to successively switch the energization 
state of said drive coil means in accordance with the 
energization-state instruction signal from said energiza- 
tion-state instruction means and a duty control signal; 

power circuit means directly coupled to a direct-current 
voltage source and responsive to said energization switch- 
ing signal from said energization switching means so as to 
energize said drive coil means by means of a direct-cur- 
rent voltage from said direct-current voltage source in 
accordance with said energization switching signal there- 
from, wherein said direct-current voltage source produces 
said direct-current voltage by directly rectifying and 
smoothing a power supplied from a commercial power 
source and said power circuit means is directly connected 
thereto free of intervening switching power means; 

speed detecting means for outputting a motor speed signal 
on the basis of said position detection signal to be output- 
ted from said position detecting means; 

speed instruction means for outputting a speed control signal 

including a speed command to control a speed of said 
motor; 

duty control means responsive to said speed control signal 

from said speed instruction means and to said motor speed 
signal from said speed detecting means for outputting said 
duty control signal to said energization switching means 
so that said energization switching means controls a duty 
ratio of said energization-state instruction signal from said 
energization-state instruction means on the basis of said 
duty control signal so as to output said energization 
switching signal to be inputted to said power circuit 
means; and 
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low-speed instruction protection means for preventing 
motor speed control from becoming unstable by determin- 
ing whether or not said speed command from said speed 
instruction means is for a motor speed lower than a prede- 
termined value and stopping said power circuit means 
from energizing said drive coil means when the speed 
command from said speed instruction means is for a speed 
lower than said predetermined value. 
5. A drive apparatus for use in a brushless motor having 
multi-phase drive coil means for driving a rotor, comprising: 
power source for applying a voltage to said drive coil means; 
circuit means comprising first switching means provided 
between said drive coil means and one terminal of said 
power source means, and second switching means pro- 
vided between said drive coil means and another terminal 
of said power source means; 
energization instruction means for successively supplying an 
energization instruction signal to said first and second 
switching means; and 
a pulse width modulation (PWM) circuit for superimposing 
on said energization instruction signal from said energiza- 
tion instruction means a PWM signal whereby a current 
feed amount to said drive coil means varies in accordance 
with a pulse width, so that at least one of said first and 
second switching means is switching-controlled by said 
PWM signal superimposed on said energization instruc- 
tion signal to allow variable speed control of said brush- 
less motor; 
wherein at least one of said first and second switching means 
provided at the opposite power source means terminals to 
be switching-controlled by said PWM signal comprises a 
switching element and a diode coupled in series to an 
output of said switching element in a forward direction. 
6. A speed control apparatus for use in a brushless motor 
comprising: 
speed instruction means for outputting a control signal in- 
cluding a speed command indicative of a reference speed 
of said motor; 
torque instruction means for outputting an instruction signal 
indicative of a power feed amount to said motor so that 
said motor is driven at a speed corresponding to said 
control signal from said speed instruction means; 
motor drive means for feeding power to said motor on the 
basis of said instruction signal from said torque instruction 
means; and 
low-speed instruction protection means responsive to said 
control signal from said speed instruction means for pre- 
venting motor speed control from becoming unstable by 
determining independently of motor speed whether or not 
said speed command in said control signal instructs a 
motor speed lower than a predetermined value and stop- 
ping the power feed to said motor when the speed com- 
mand in said control signal from said speed instruction 
means is for a speed lower than said predetermined value. 
7. A speed control apparatus for use in a brushless motor 
comprising: 
speed instruction means for outputting a speed control signal 
including a speed command indicative of a reference 
speed of said motor; 
motor speed detecting means for detecting a speed of said 
motor and outputting a motor speed detection signal 
indicative thereof; 
control means responsive to said speed control signal and to 
said motor speed detection signal for controlling rotation 
of said motor on the basis of a difference between said 
speed control signal and said motor speed detection signal; 
and 
protection means coupled to said speed instruction means 
and said control means for preventing motor speed con- 
trol from becoming unstable by determining indepen- 
dently of said motor speed whether said speed command 
in said speed control signal from said speed instruction 
means command said motor to operate at a speed lower 
than a predetermined speed and for generating a protec- 
tion signal and providing said protection signal to said 
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control means when the speed command included in said 
speed control signal is lower than said predetermined 
speed, said control means stopping the drive of said motor 
in response to said protection signal. 


5,300,867 
ELECTRIC DRIVE ARRANGEMENT FOR A CORD 
WINDING AND DEWINDING WINCH 

Claus B. Brade; Jesper Darum, both of Copenhagen, and Mads 

P. Frium, Allerod, all of Denmark, assignors to V. Kann 

Rasmussen Industri A/S, Soborg, Denmark 

Filed Jun. 19, 1992, Ser. No. 901,190 

Claims priority, application Denmark, Jun. 25, 1991, 1245/91; 

Jul. 5, 1991, 1311/91 
Int. Cl.5 E06B 9/70, 9/60; EOSF 15/10 


USS. Cl. 318—468 9 Claims 


1. An electric drive arrangement for a cord winding and 
dewinding winch for a screening or opening/closing device 
for a window or a door, which screening or opening/closing 
device is operated by an operating cord connected between 
said winch and said screening or opening/closing device, 
wherein the cord-operated screening or opening/closing de- 
vice for a window or door is biased in a first direction, com- 
prising said winch being connected with an electric motor 
through a transmission device, said motor and said transmis- 
sion device being combined with said winch into a single drive 
unit, said electric motor being reversible and acting on said 
winch to turn said winch in one direction of rotation for wind- 
ing up said cord, thereby moving said screening or opening/- 
closing device in a second direction opposite to the first direc- 
tion, wherein movement of the cord-operated screening or 
opening/closing device in the first direction unwinds said cord 
from said winch upon rotation of said electric motor in a direc- 
tion of rotation opposite to said one direction, first stop means 
for stopping the movement of said screening or opening/clos- 
ing device in said second direction and thereby the turning of 
said winch in said one direction of rotation, second stop means 
for stopping the movement of said screening or opening/clos- 
ing device in said first direction, thereby suspending the ten- 
sion in said cord caused by said biased screening or opening/- 
closing device, brake means providing a braking force acting 
on said transmission device for stopping turning of said winch 
in said direction opposite to said one direction in response to 
said suspension of the tension in said cord, detector means for 
sensing said stopping of the turning of said winch in either 
direction of rotation, and a control circuit for said electric 
motor, said control circuit being connected with said detector 
means for disconnecting the motor in response to said stopping 
of the winch; said brake means, said detector means and said 
control circuit being incorporated in said single drive unit. 
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5,300,868 
ROBOT TEACHING METHOD 
Atsushi Watanabe; Tatsuo Karakama; Taro Arimatsu, and 
Kazuhiko Akiyama, all of Yamanashi, Japan, assignors to 
Fanuc Ltd., Minamitsuru, Japan 
PCT No. PCT/JP92/00065, § 371 Date Sep. 2, 1992, § 102(e) 
Date Sep. 2, 1992, PCT Pub. No. WO92/12830, PCT Pub. 
Date Aug. 6, 1992 
PCT Filed Jan. 23, 1992, Ser. No. 923,802 
Claims priority, application Japan, Jan. 28, 1991, 3-26820 
Int. Ci.5 B25J 9/22 


USS. Cl. 318—568.13 3 Claims 


1. A robot teaching method for changing an operation pro- 

gram for a robot, comprising the steps of: 

a.) positioning the tool center point (TCP) of said robot to a 
point to be changed on a workpiece body; 

b.) determining first coordinate values of said point to be 
changed; 

c.) converting said first coordinate values to second coordi- 
nate values on a master body based on the correction data; 
and 

d.) rewriting a command value of said operation program to 
said second coordinate values thereby changing said oper- 
ation program. 


5,300,869 
NONHOLONOMIC CAMERA SPACE MANIPULATION 
Steven B. Skaar, Granger, Ind.; William H. Brockman, Ames, 
Iowa; Richard K. Miller, Ames, Iowa, and Issac Yalda-Moo- 
shabod, Ames, Iowa, assignors to Iowa State University Re- 
search Foundation, Inc., Ames, Iowa 
Continuation of Ser. No. 922,183, Jul. 30, 1992, abandoned. This 
application Jul. 1, 1993, Ser. No. 86,749 
Int. Cl.5 B62D 1/00 


US. Cl, 318—587 42 Claims 


1. A camera space manipulation means comprising: 
a multiple degree of freedom of movement manipulator 
means including: 
a base means, 
an end effector means, 
connection means between the base means and the end 
effector means allowing multiple degrees of freedom of 
movement of the end effector means with respect to the 
base means based on known nominal kinematics, and 
including first sensing means for producing signals 
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correlated to the orientation of the connection means 
relative to the base means, 
motive means associated with the base means for allowing 
locomotion of the base means in a plurality of degrees of 
freedom of movement and including second sensing 
means for producing signals correlated to the distance 
and direction of movement of the base means along a 
surface; 
first cue means associated with the end effector means; 
second cue means associated with a work object; 
two or more camera means each having a field of view being 
positionable to capture at least intermittently both the first 
and second cue means in a field of view, each camera 
means without a pre-known positional relationship to the 
base means, end effector means, connection means or 
motive means; 
camera space means associated with each camera means to 
convert the field of view of each camera means into a 
corresponding two dimensional camera space; and 
processing means including: 
distinguishing means to distinguish the first and second 
cue means from generally all other contents of the 
camera spaces, 
tracking means to obtain and store information relating to 
position and movement of the cue means in the camera 
spaces, monitoring means to obtain and store informa- 
tion relating to holonomic orientation and position of 
the connection means relative to the base means from 
the first sensing means, and nonholonomic history of 
movement of the base means from the second sensing 
means; 
estimation and planning means to repetitively propose a 
plan of movement for one or both of the connection 
means and motive means to bring about a desired posi- 
tional relationship between the first and second cue 
means in the camera spaces, the plan being based on 
information in the tracking means and monitoring 
means taking into consideration both holonomic and 
nonholonomic relationships, 
control means for instructing movements of one or both of 
the connection and motive means to follow the plan in 
physical space. 


5,300,870 
THREE-PHASE MOTOR CONTROL 
Otto J. M. Smith, 612 Euclid Ave., Berkeley, Calif. 94708 
Continuation-in-part of Ser. No. 593,795, Oct. 5, 1990. This 
application Apr. 10, 1992, Ser. No. 867,067 
Int. Cl.5 HO2P 1/26 


US. Cl. 318—768 69 Claims 


1. A squirrel-cage induction motor having four motor termi- ' 
nals with a first winding connected between a first motor 
terminal and a second motor terminal, a second winding con- 
nected between said second motor terminal and a third motor 
terminal, a third winding connected between said third motor 
terminal and a fourth motor terminal, a two-wire single-phase 
power supply, a first wire of the said power supply connected 
to said first motor terminal, the second wire of the said power 
supply connected to said third motor terminal, a first capacitor 
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connected between said first motor terminal and said fourth 
motor terminal, and means for connecting a second capacitor 
between said second motor terminal and said third motor 
terminal. 


5,300,871 
DUAL CAPACITOR SPEED CONTROL APPARATUS 
AND METHOD FOR ELECTRIC MOTOR 
John C. Bucher, Coral Springs; Shih T. Wu, Lighthouse Point, 
both of Fla., and Ta-Yao Tao, Taipei, Taiwan, assignors to 
Chien Luen Industries Company, Ltd., Inc., Ft. Lauderdale, 
Fla. 
Filed Aug. 21, 1992, Ser. No. 934,047 
Int. CL.5 HO2P 1/26 
US. Cl. 318—794 


2 
LX) 
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1. A method for providing speed control of an induction 
motor including a main winding and an auxiliary winding and 
powered by a power source, comprising the steps of switching 
a capacitor in series with the auxiliary winding and connecting 
the power source across the serial connection of the capacitor 
and the auxiliary winding and across the main winding, and 
after such switching, disconnecting the power source there- 
from and, during such disconnection, connecting the capacitor 
to the main winding, allowing such capacitor to discharge 
through the main winding and the auxiliary winding. 


5,300,872 
METHOD AND APPARATUS FOR CONTROL OF 
INVERTER 
Tsunehiro Endo, Hitachiota; Shizuo Takahashi, Funabashi; 
Masaya Taniguchi; Hiroshi Maruyama, both of Shimizu, and 
Seiji Ishida, Hitachi, all of Japan, assignors to Hitachi, Ltd., 
Tokyo, Japan 
Filed Feb. 20, 1992, Ser. No. 838,336 
Claims priority, application Japan, Feb. 20, 1991, 3-025972 
Int. Cl.5 HO2P 5/40 


US. Cl. 318—802 24 Claims 


4. An inverter control method according to claim 2 wherein 
for movement of said fluctuation region, there are provided a 
plurality of sets of paired data pieces of said manipulated vari- 
able and a corresponding controlled variables which is ob- 
tained before movement, a manipulated variable of a set having 
a corresponding controlled variable which is an extremum is 
selected from said plurality of sets, and the fluctuation region 
of manipulated variable is decided sequentially such that the 
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selected manipulated variable falls within the fluctuation re- 
gion. 


5,300,873 
MOTOR CONTROL APPARATUS 
Kenji Otani, and Fumihiko Ito, both of Kyoto, Japan, assignors 
to Rohm Co., Ltd., Kyoto, Japan 
Filed Nov. 3, 1992, Ser. No. 970,569 
Claims priority, application Japan, Nov. 7, 1991, 3-319980 
Int. Cl.5 HO2P 5/28 
US. Cl. 318—807 

















1. A motor control apparatus for controlling the rotation of 
a motor by controlling a driving current which is applied to 
said motor, said apparatus comprising: 

an inputting circuit for detecting the rotating state of said 
motor and outputting a detection signal; 

a driving signal generator for generating a driving signal 
having a predetermined wave form on the basis of said 
detection signal; and 

an output amplifier for outputting a driving current on the 
basis of said driving signal; 

said driving signal generator including: 

a wave form storing means for storing a predetermined wave 
form; 

a comparator for comparing a preset period and phase of 
said driving signal with a period and a phase of said detec- 
tion signal which are output from said inputting circuit 
and calculating a correction value; and 

a wave form setting means for correcting a period and phase 
of a stored wave form on the basis of said correction value 
and generating a predetermined wave form. 


5,300,874 
INTELLIGENT POWER SUPPLY SYSTEM FOR A 
PORTABLE COMPUTER 
Hajime Shimamoto, and Yasuhiro Ishida, both of Tokyo, Japan, 
assignors to Kabushiki Kaisha Toshiba, Kanagawa, Japan 
Filed Sep. 20, 1990, Ser. No. 585,581 
Claims priority, application Japan, Sep. 29, 1989, 1-254963; 
Sep. 29, 1989, 1-254967 
Int. Cl.5 GO6F 1/26; HO2J 7/00 
USS. Cl. 320—15 11 Claims 
7. A method for controlling a power supply of a portable 
computer operable in response to power supplied to a power 
input from at least two rechargeable batteries or an alternating 
current (AC) adapter, said computer including at least two 
battery receiving sides of a battery receiving section within 
said computer for detachably coupling said at least two re- 
chargeable batteries to the computer, the method comprising 
the steps of: 
detecting whether power is supplied to said power input 
from the AC adapter; 
providing selection information to indicate which one of 
said battery receiving sides has been used to supply driv- 
ing power to said computer before a power-on time of said 
computer; 
selecting, in the event that power is not supplied from the 
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AC adapter, one of said battery receiving sides indicated 
by said selection information; 

detecting whether the selected battery receiving side is 
coupled to one of said batteries; 

detecting, in the event that said selected battery receiving 
side is coupled to one of said batteries, whether a charge 
of the battery coupled to said selected battery receiving 
side is above a predetermined level; 


indicating, in the event that the charge of the battery cou- 
pled to said selected battery receiving side is above said 
predetermined level, said selected battery receiving side 
as a power supplying battery receiving side; and 

supplying power to said power input, in the event that 
power is not supplied to said power input from said AC 
adapter, from the battery receiving side indicated as the 
power supplying battery receiving side. 


5,300,875 
PASSIVE (NON-CONTACT) RECHARGING OF 
SECONDARY BATTERY CELL(S) POWERING RFID 
TRANSPONDER TAGS 

John R. Tuttle, Corrales, N. Mex., assignor to Micron Technol- 

ogy, Inc., Boise, Id. 

Filed Jun. 8, 1992, Ser. No. 894,879 
Int. Cl.5 HO2J 7/00 

U.S. Cl. 320—20 


1. A radio frequency (RF) transceiver system comprising: 

a) communication circuitry having control logic and mem- 
ory; 

b) a secondary battery unit for powering said communica- 
tion circuitry; 

c) a secondary battery trickle charging unit for charging said 
secondary battery unit; and 

d) a power unit for supplying voltage and current to said 
secondary battery trickle charging unit, said power unit is 
selected from the group including a radio frequency re- 
ceiving antenna system. a seismic transducer, a piezoelec- 
tric transducer, photovoltaic cells and an acoustic trans- 
ducer; 

wherein said communication circuitry, said secondary bat- 
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tery unit, said secondary battery trickle charging unit and 
said power unit are all combined to form a single radio 
frequency transceiver package. 


5,300,876 
POWER SYSTEM STABILIZER ESTIMATING A POWER 
SYSTEM IMPEDANCE 

Yasuo Takagi, Kawasaki, Japan, assignor to Kabushiki Kaisha 

Toshiba, Kawasaki, Japan 

Filed May 8, 1991, Ser. No. 696,933 
Claims priority, application Japan, May 11, 1990, 2-120032 
Int. CL.5 HO2P 9/10 

USS. Cl. 322—58 








1. A power system control apparatus comprising: 

power system impedance estimating means for estimating a 
power system impedance from an internal voltage and an 
internal current of a generator, and a terminal voltage of 
said generator; 

power system stabilizing means, coupled to a power system 
including said power system impedance estimating means 
and said generator, for suppressing a power fluctuation of 
said power system in accordance with the estimated 
power system impedance; 

auto voltage regulating means, coupled to said generator, for 
keeping an output voltage at a constant value during a 
normal operation of said generator; 

phase difference angle estimating means, coupled to said 
power system impedance estimating means, for estimating 
a phase difference angle from the power system impe- 
dance estimated by said power system impedance estimat- 
ing means; and 

gain schedule means for changing a control parameter of 
said power system stabilizing means based on one of the 
power system impedance estimated by said power system 
impedance estimating means and the phase difference 
angle estimated by said phase difference angle estimating 
means. 


5,300,877 
PRECISION VOLTAGE REFERENCE CIRCUIT 
Bruce J. Tesch, Melbourne, Fla., assignor to Harris Corpora- 
tion, Melbourne, Fia. 
Filed Jun. 26, 1992, Ser. No. 904,848 
Int. Cl.5 GOSF 3/16 
US, Cl. 323—313 

1. A voltage reference circuit comprising: 

first and second bridge nodes; 

a bridge resistor coupled in circuit between said first and 
second bridge nodes; 

a voltage reference device coupled between a first terminal, 
to which a first supply potential is applied, and said first 
bridge node; 

a first current source coupled between a second terminal, to 
which a second supply potential is applied, and said first 
bridge node; 

a voltage divider circuit coupled between said first terminal 
and said bridge second node; 

an output terminal coupled to said voltage divider circuit, 
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and from which an output voltage is derived as a fraction 
of the voltage at said second bridge node; 

a second current source coupled between said second termi- 
nal and said second bridge node; and 

a temperature-compensating current supply circuit coupled 


to said first and second bridge nodes, and being operative 
to control the flow of current through said bridge resistor 
such that there is no current flow through the bridge 
resistor at a first temperature, and such that there is cur- 
rent flow through said bridge resistor at a second tempera- 
ture. 


5,300,878 
SWEPT SIGNAL ANALYSIS INSTRUMENT AND 
METHOD 
Jay M. Wardle, Seattle; Ronald W. Potter, Snohomish, and John 
A. Gibbs, Lynnwood, all of Wash., assignors to Hewlett-Pac- 
kard Company, Palo Alto, Calif. 

Division of Ser. No. 819,147, Jan. 9, 1992, Pat. No. 5,168,213, 
which is a division of Ser. No. 493,590, Mar. 13, 1990, Pat. No. 
5,117,179. This application Nov. 19, 1992, Ser. No. 978,551 
Int. CL.5 GO1R 23/16 

US. Cl. 324—76.27 


es 
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1. In a spectrum analyzer comprising: 

a swept frequency local oscillator; 

a mixer having a first input for receiving an output signal 
from the swept frequency local oscillator, a second input 
for receiving a signal to be analyzed, and an output for 
providing an intermediate frequency output signal; 

a resolution filter having an input coupled to the output of 
the mixer, the resolution filter producing an output signal; 
and 

amplitude detector means for detecting the amplitude of the 
resolution filter output signal; 

an improvement wherein the resolution filter comprises a 
digital finite impulse response filter, and in which the 
amplitude detector means includes means for applying to 
the output signal provided from the resolution filter a 
correction factor dependent on the speed at which the 
local oscillator is swept. 
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5,300,879 
BIDIMENSIONAL ELECTROMAGNETIC EMISSION 
LEVEL MONITORING EQUIPMENT 
Norio Masuda; Noboru Fujihara; Ken-Ichi Hatakeyama; Taka- 
shi Harada, all of Tokyo, and Masayuki Inomata, Miyagi, all 
of Japan, assignors to Nec Corporation, Japan 
Filed Jun. 18, 1991, Ser. No. 717,087 
Claims priority, application Japan, Jun. 18, 1990, 2-157599 
Int. Cl.5 GO1IR 21/04 


USS. Cl, 324—95 8 Claims 














1. Bidimensional electromagnetic emission level monitoring 

equipment comprising: 

an electromagnetic probe for detecting electromagnetic 
fields; 

selective receiving means for separating components having 
a designated frequency from said fields and generating 
emission level signals representative of emission levels of 
said fields having said designated frequency; 

outputting means associated with said selective receiving 
means for outputting emission level signal data corre- 
sponding to said emission level signals; 

a probe scanning section for carrying said electromagnetic 
probe thereon and for moving said electromagnetic probe 
in bidimensional directions in a bidimensional plane; 

inputting means for inputting scanning parameters designat- 
ing a measuring frequency of said fields to be measured 
and effective for measuring points where said electromag- 
netic probe should detect said fields; 

controller means for supplying to said selective receiving 
means a frequency corresponding to said measuring fre- 
quency entered on said inputting means as said designated 
frequency; 

means for generating position data representative of said 
measuring points on the basis of said scanning parameters 
entered on said inputting means and for feeding to said 
probe scanning section a scanning control signal produced 
by converting said position data to a displacement of said 
electromagnetic probe; and 

means for generating electromagnetic emission level data by 
calculating electromagnetic emission levels in response to 
said emission level signal data and outputting said electro- 
magnetic emission level data together with said position 
data as an emission level distribution signal representative 
of an electromagnetic emission level distribution; 

wherein said probe scanning section comprises: 

a base in the form of a plate for supporting said probe scan- 
ning section; 

a plurality of first guidance bars extending vertically from 
and affixed to opposite end portions of said base at one end 
thereof; 

a cross bar provided between and perpendicular to said 
plurality of first guidance bars and slidable with opposite 
ends thereof guided by said first guidance bars; 

a first stepping motor to which a shift signal from a motor 
driver is applied for causing said cross bar to slide; 

a first drive transmission mechanism for converting a rotary 
motion of said first stepping motor to a linear motion for 
driving said cross bar; 
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a second guidance bar extending between opposite ends of 
said cross bar; 

a probe holder for holding said electromagnetic probe and 
for sliding on said cross bar while being guided by said 
second guidance bar; 

a second stepping motor to which said shift signal from said 
motor driver is applied for causing said probe holder to 
slide; and 

a second drive transmission mechanism for converting a 
rotary motion of said second stepping motor to a linear 
motion for driving said probe holder. 


5,300,880 
METHOD OF MEASURING A VOLTAGE WITH AN 
ELECTRON BEAM APPARATUS 
Kazuo Okubo; Akio Ito; Takayuki Anbe, and Hironori Teguri, 
ali of Kawasaki, Japan, assignors to Fujitsu Limited, Kawa- 
saki, Japan 
Filed Mar. 19, 1992, Ser. No. 854,531 
Claims priority, application Japan, Mar. 19, 1991, 3-55036 
Int. Cl.5 GO1IR 31/00; GOIN 23/00 


US. Cl. 324—158 R 3 Claims 


1. A method of measuring a voltage with an electron beam 
apparatus that includes an electron beam pulse generating 
means for generating a pulse electron beam for irradiating a 
voltage measuring spot on a sample, an energy analyzer having 
an analyzer grid to which an analytic voltage is applied to form 
a decelerating electric field for controlling a passage of second- 
ary electrons produced at the voltage measuring spot on the 
sample, and a secondary electron detector for detecting sec- 
ondary electrons passed through the energy analyzer, the 
method comprising the steps of: 

measuring a voltage of the voltage measuring spot on the 

sample, preparing an analytic voltage by superimposing 
an alternating voltage having an average of 0 V and no 
correlation with the measured voltage, on the measured 
voltage, measuring a secondary electron signal level with 
the analytic voltage, computing a convergence factor 
around a slice level set on an analytic-voltage-to-second- 
ary-electron-signal-level-characteristic curve according 
to a correlation between the secondary electron signal 
level and the alternating voltage and according to an 
autocorrelation of the alternating voltage, and updating 
the analytic voltage according to the convergence factor, 
thereby updating the measured voltage. 


5,300,881 
TEST FIXTURE 

Mary E. Ferrer, Hannacroix; Gary F. St. Onge, Ballston Lake, 
both of N.Y.; Charles J. Johnston, Walnut, and Mark A. 
Swart, Upland, both of Calif., assignors to Everett Charles 

Technologies, Inc., Pomona, Calif. 
Continuation of Ser. No. 896,479, Jun. 9, 1992, abandoned. This 

application Jun. 30, 1993, Ser. No. 84,755 
Int. Cl1.5 GOIR 31/02 

U.S. Cl. 324—158 F : 30 Claims 
1. A vacuum test fixture for testing of printed circuit boards, 
comprising a stationary probe plate, a movable top plate 
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spaced above the probe plate for supporting a board under test, 
the probe plate supporting an array of test probes extending 
through the top plate for access to the board under test, an 
annular gasket seal extending around a perimeter of the probe 
plate for contact with the underside of the top plate, the top 
plate being movable toward the probe plate under a vacuum 
applied to a vacuum area formed between the probe plate and 
the top plate to move the top plate toward the probe plate and 
thereby compress the gasket seal to retain the vacuum while 
holding the probes in contact with the board during testing, the 
gasket seal forming a continuous enclosed airtight seal around 
an outer peripheral boundary of the vacuum area so that the 
vacuum is applied to the vacuum area formed inside the gasket 
seal to move the top plate toward the probe plate, the continu- 


ous gasket seal having an inner boundary facing toward the 
vacuum area and an outer boundary facing away from the 
vacuum area, a plurality of linear bearing assemblies spaced 
apart around the perimeter of the probe plate and engaged 
with the top plate for guiding vertical travel of the top plate 
toward and away from the probe plate and the gasket seal 
during vacuum operation of the test fixture, in which the linear 
bearing assemblies which support the movable top plate for 
guided vertical movement toward and away from the probe 
plate are mounted to the probe plate on a side of the gasket seal 
outer boundary opposite from the vacuum area formed inside 
the boundary of the seal so that the bearing assemblies are 
outside the vacuum area and not exposed to the vacuum 
formed in the vacuum area to move the top plate toward the 
probe plate. 


5,300,882 
INDUCTIVE POSITION SENSOR FOR DETERMINING 
THE ANGULAR POSITION OF A ROTATING SHAFT 
José Barros, Geneva, Switzerland, assignor to Baumer Electric 
A.G., Switzerland 
PCT No. PCT/CH91/00141, § 371 Date Mar. 16, 1992, § 102(e) 
Date Mar. 16, 1992, PCT Pub. No. WO92/00505, PCT Pub. 
Date Jan. 9, 1992 
PCT Filed Jun. 26, 1991, Ser. No. 835,474 
Claims priority, application Switzerland, Jun. 27, 1990, 
2141/90 
Int. Cl.5 GO1B 7/30; G01D 5/20; HO1F 21/02 
US. Cl. 324—207.17 8 Claims 
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1. A position sensor for determining the angular position of 
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a rotating shaft, comprising a cylindrical field coil for generat- 
ing a time-variant magnetic field, a magnetically conductive 
housing structure supporting said field coil, at least one sensor 
coil arranged inside said field coil and supported by said hous- 
ing structure, and a rotatable member supported for rotation 
inside said housing structure, said rotatable member being 
coupled with said rotating shaft through an aperture in said 
housing structure and being arranged for modulating the mag- 
netic flux produced by said time-variant magnetic field and 
passing inside the sensor coil in accordance with its angular 
position, each sensor coil comprising a winding and a magneti- 
cally permeable core with a flat polar part extending outside 
said winding so as to face the rotatable member, at least one 
portion of said housing structure coupled with said field coil 
being arranged to face the rotatable member on the opposite 
side from said polar part, the arrangement being such that the 
air-gaps existing between said polar part and said rotatable 
member on the one hand, and said portion of said housing 
structure and the rotatable member on the other hand are 
located substantially within said field coil. 


5,300,883 
POSITION SENSOR WITH VARIABLY COUPLED 
MAGNETIC FIELD CONDUCTING MEANS 
William E. Richeson, Ft. Wayne, Ind., assignor to North Ameri- 
can Philips Corporation, New York, N.Y. 
Filed Jun. 30, 1992, Ser. No. 906,973 
Int. Cl.5 GO1B 7/14 
US. Cl. 324—207.22 
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1. A position sensing apparatus comprising: 

a. first magnetic field conducting means including first and 
second members of magnetically permeable material hav- 
ing respective surfaces extending transversely of a rota- 
tional axis, said surfaces having predetermined shapes and 
being separated by a first gap; 

. second magnetic field conducting means including third 
and fourth members of magnetically permeable material 
having respective surfaces extending transversely of the 
axis, said surfaces having predetermined shapes, being 
separated from each other by a second gap, facing the 
surfaces of the first magnetic field conducting means, and 
being separated from said surfaces by a third gap; 

. third magnetic field conducting means for magnetically 
coupling the first and second members through a fourth 
gap; 

d. fourth magnetic field conducting means for directly mag- 
netically coupling the third and fourth members; 

e. magnetic field producing means magnetically coupled to 
one of the first and second magnetic field conducting 
means for effecting the production of a magnetic field 
having flux lines which pass through the third gap be- 
tween said first and second magnetic field conducting 
means in a direction which is substantially parallel to the 
axis; 

- means for mounting the first and second magnetic field 
conducting means such that at least one of said field con- 
ducting means is rotatable about the axis relative to the 
other; and 

g. sensing means disposed in the fourth gap for sensing the 
magnetic field magnitude in said gap, said magnitude 
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representing the angular position of the first magnetic 
field conducting means relative to the other. 


5,300,884 
POSITION SENSING APPARATUS FOR MEASURING 
THE ANGULAR POSITION OF A ROTOR RELATIVE TO 
A STATOR HAVING A PLURALITY OF TEETH WITH 
EXCITATION WINDINGS AND PLURAL PHASE 
RECEPTION WINDINGS 
Jean-Francois Maestre, Dijon, France, assignor to GEC 
Alsthom SA, Paris, France 
Filed Jul. 10, 1992, Ser. No. 911,638 
Claims priority, application France, Jul. 11, 1991, 91 08735 
Int. Cl.5 G01B 7/30; H02K 24/00; G01D 5/20 
U.S, Cl. 324—207.25 4 Claims 


1. A sensor for measuring the angular position of a rotor 
relative to a stator, comprising a rotor made of a magnetic 
material and including p lobes, where p is an integer greater 
than one, a stator disposed around the rotor and made of a 
magnetic material and including a number of teeth, said num- 
ber being equal to 2n.p, where n is the number of electrical 
phases of the sensor and greater than one, each tooth being 
surrounded both by an excitation first winding and a single 
reception second winding corresponding to one of said n pha- 
ses, the excitation windings being connected together in series 
and disposed on the teeth such that the windings on two cir- 
cumferentially adjacent teeth produce magnetic flux in oppo- 
site directions, the entire set of said excitation windings being 
powered by an alternating current or voltage, the reception 
windings relating to a same phase being connected in series and 
when n is an odd number, the entire set of reception windings 
relating to the same phase being wound in a same direction and 
when n is an even number, two reception winding relating to 
the same phase which are offset by 180 electrical degrees, 
being wound in opposite directions, each reception winding 
relating to the same phase being wound on every n“* tooth and 
the windings of each phase being displaced one tooth from the 
windings of another phase, the envelope of the signal at the 
terminals of a phase representing the angle of rotation of said 
rotor relative to said stator to within a scaling factor. 


5,300,885 
FIELD PROBE FOR MEASURING VECTOR 
COMPONENTS OF AN ELECTROMAGNETIC FIELD 
Jeffrey F. Bull, Chalfont, Pa., assignor to Flam & Russell, Inc., 

Horsham, Pa. 

Filed Jun. 5, 1992, Ser. No. 893,739 
Int. Cl.5 GOIR 33/02, 29/06 
US. Cl. 324—247 

1. A vector field probe comprising: 

a set of three loops having a common center and situated 
respectively in three mutually orthogonal planes, each of 
said planes being defined by a different pair of mutually 
perpendicular axes extending through said common cen- 
ter; 

in which: 


17 Claims 
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each loop comprises four conducting elements each extend- 
ing from a point adjacent to one of said axes to a point 
adjacent to another of said axes, and said conducting 
elements of each loop are separated from one another by 
gaps; 

and having 

three magnetic field output ports, there being one such 

output port corresponding to each loop; and 


means, for each loop, connected to the loop at the gaps 
thereof, and coupling loop to the corresponding output 
port; 
and in which the gaps of the loops are located on said axes, 
whereby each gap of each loop coincides with a gap of one of 
the other two loops, the gaps exist at only six locations, and the 
connections of said coupling means to said loops are made only 
at the six locations of said gaps. 


5,300,886 
METHOD TO ENHANCE THE SENSITIVITY OF MRI 
FOR MAGNETIC SUSCEPTIBILITY EFFECTS 

Chrit T. W. Moonen, Silver Spring, Md., assignor to The United 

States of America as represented by the Department of Health 

& Human Services, Washington, D.C. 

Filed Feb. 28, 1992, Ser. No. 841,994 
Int. Cl.5 GOIR 33/20 

U.S. Cl. 324—309 


1. A method for performing MRI imaging of an object 
which comprises: 
subjecting an object to a first radio frequency pulse to pro- 
duce a gradient-recalled echo having an echo time period, 
said radio frequency having a time of repetition; and 
shifting the produced gradient-recalled echo so that the echo 
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time of the gradient-recalled echo is greater than the time 
of repetition of the radio frequency. 


5,300,887 
PULSED FIELD MRI SYSTEM WITH SPATIAL 
SELECTION 
Albert Macovski, 2505 Alpine Rd., Menlo Park, Calif. 94025 
Filed Apr. 27, 1992, Ser. No. 873,998 
Int. Cl.5 GO1V 3/00 


USS. Cl, 324—309 14 Claims 


1. In a method for selectively imaging the magnetic mo- 
ments in a selected region of an object where the magnetic 
moments are polarized with a pulsed magnetic field which is 
turned off prior to the onset of an imaging sequence the steps 
of: 

applying a magnetic gradient field having a null field plane 

in the selected region prior to the collapse of the pulsed 
magnetic field; and 

controlling the resultant magnetic field such that the mag- 

netic moments are spatially varying in the selected region 
of the object. 


5,300,888 
NMR THERMAL ANALYZER 

David S. Webster, Dundas, and Leo J. Lynch, Kingsford, both of 

Australia, assignors to Commonwealth Scientific and Indus- 

trial Research Organisation, Australia 
PCT No. PCT/AU90/00519, § 371 Date Apr. 29, 1992, § 102(e) 

Date Apr. 29, 1992, PCT Pub. No. WO91/06847, PCT Pub. 

Date May 16, 1991 

PCT Filed Oct. 29, 1990, Ser. No. 849,412 

Claims priority, application Australia, Nov. 7, 1989, PJ7264; 

May 7, 1990, PJ9977 
Int. Cl.5 GOIR 33/20 

USS. Cl. 324—315 14 Claims 

1. A method of carrying out proton magnetic resonance 
thermal analysis measurements, said method comprising the 
steps of: 

i) locating a sample within a coil forming part of an RF 
tuned circuit and applying a magnetic field to said sample, 

ii) heating said sample in accordance with a predetermined 
temperature regime, 

iii) applying pulsed RF energy to said coil to generate a 
pulsed RF electromagnetic field which is applied to said 
sample, and thereafter substantially simultaneously, 

iv) adjusting the magnitude of said magnetic field to ensure 
that the NMR frequency of said sample is substantially 
identical to the RF frequency, 

v) adjusting the resonant frequency of the tuned circuit, if 
necessary, to compensate for temperature induced 
changes in the tuned circuit components and sample, 

vi) adjusting the energy of said pulsed RF energy to obtain 
an optimum output from said RF tuned circuit, 
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vii) recording the RF tuned circuit output as a function of 
either the time or the temperature of said sample, and 








viii) repeating steps (iv) to (vi) as necessary at each desired 
time or sample temperature to obtain an optimum RF 
tuned circuit output, and repeating step (vii). 


5,300,889 
GROUND-FREE ELECTROSTATIC MEASUREMENT 
DEVICE WITH ELECTRICAL CHARGE STORING 
CAPACITOR 
Ezzat G. Bakhoum, P.O. Box 2818, Durham, N.C. 27715-2818 
Division of Ser. No. 945,299, Sep. 15, 1992, Pat. No. 5,247,420. 
This application Aug. 11, 1993, Ser. No. 105,502 
The portion of the term of this patent subsequent to Jan. 12, 

2000, has been disclaimed. 
Int, Cl.5 GOIR 29/12, 5/28 


USS. Cl. 324—457 8 Claims 
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1. A ground-free device for sensing the presence of electro- 
static charges on a body, comprising: 

an electrical charge storage capacitor comprising first and 
second terminals, wherein the second terminal is con- 
structed and arranged for direct exposure to an ambient 
air environment; and 

a conductive body-contact means for establishing electrical 
contact with the body, and connected to the storage ca- 
pacitor at a first terminal thereof via an electrically con- 
ductive path; whereby charge flowing from the body 
through the conductive body-contact means to the electri- 
cal charge storage capacitor is dissipated to air of the 
ambient air environment at the second terminal of the 
storage capacitor; and 

a voltage indication means mounted across the terminals of 
the storage capacitor. 
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5,300,890 
HOT-CATHODE IONIZATION PRESSURE GAUGE 
INCLUDING A SEQUENCE OF ELECTRODES 
ARRANGED AT A DISTANCE FROM ONE ANOTHER IN 
SEQUENCE ALONG AN AXIS 
Guenter Haas, Garching, Fed. Rep. of Germany, assignor to 
Max-Plancek-Gesellschaft zur Foerderung der Wissenschaften 
e.V., Goettingen, Fed. Rep. of Germany 
Filed Apr. 10, 1992, Ser. No. 866,869 
Claims priority, application Fed. Rep. of Germany, Apr. 16, 
1991, 4112407 
Int. Cl.5 GOIL 21/32; HO1S 41/04 


U.S. Cl. 324—462 3 Claims 


1. A hot cathode ionization pressure gauge comprising in 
combination: 

a base plate (220) of a ceramic material and having an axis 
and having a plurality of through holes, 

a thermionic cathode filament which has a central active 
part and lateral support parts; 

an essentially flat, diaphragm-like control electrode (212), 

an essentially flat apertured acceleration electrode (214) and 

an essentially flat ion collector electrode (216), 

the filament, the control electrode, the acceleration elec- 
trode and ion collector electrode being mounted on said 
base plate at a distance from one another in the sequence 
a, b, c, d along said axis, 

wherein each of said control, acceleration and ion collector 
electrodes (212, 214, 216) comprises a support member 
having essentially a shape of an inverted “U” with first 
and second legs, one of said legs of each electrode support 
member extending through a corresponding hole of said 
base plate and being fixed therein. 


5,300,891 
ION ACCELERATOR 
Nobuhiro Tokoro, West Newbury, Mass., assignor to Genus, 
Inc., Mountain View, Calif. 
Filed May 1, 1992, Ser. No. 877,452 
Int. Cl.5 HOSH 3/04 
U.S. Cl. 328—233 


PRESENT INVENTION 


1. PIG ton Source 


6. Tandem Accelerator 13. Process Chamber 


2. Charge Exchange Cel! 


12. Post-Analyzing Magnet 
| 
| 


11. 2nd Q-lens | 


8. Stripper Canal 


1. Ion accelerator comprising in combination a high-voltage 
terminal containing a stripper canal, means for maintaining said 
terminal at a voltage V of 0-500 kV, 

a low-energy acceleration tube adapted to accelerate nega- 

tive ions into said terminal, 

a high-energy acceleration tube adapted to accelerate posi- 

tive ions from said terminal, 
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a source of positive ions, a charge exchange cell, a pre- 
analyzing magnet, a first Q-lens, and a beam neutralizer, 
means for extracting positive ions from said source and 
directing them successively through said charge exchange 
cell, said pre-analyzing magnet, said first Q-lens, said beam 
neutralizer, said low-energy acceleration tube, said strip- 
per canal and said high-energy acceleration tube, whereby 
said directed ions enter said low-energy acceleration tube 
with an injection energy E keV, 

said charge-exchange cell being settable at either one of two 
settings: a first setting admitting gas and a second setting 
excluding gas, 

said pre-analyzing magnet and said first Q-lens being settable 
at either one of two settings: a first setting deflecting and 
focusing positive ions and a second setting deflecting and 
focusing negative ions, 

said beam neutralizer being settable at either one of two 
settings: a first setting admitting gas and a second setting 
excluding gas, said stripper canal being settable at either 
one of two settings: 

a first setting admitting gas and a second setting excluding 
gas, and a shorting rod being settable at either one of two 
settings: a first setting shorting said terminal and a second 
setting not shorting said terminal, 

and means for setting said charge-exchange cell, said pre- 
analyzing magnet, said first Q-lens, said beam neutralizer, 
said stripper canal and said shorting rod as follows in 
order to achieve the respective final energies of ions 
emerging from said post-acceleration 

tube: namely, (1) to achieve final energies of below E keV, 
said charge-exchange cell to be set at its said second set- 
ting, said pre-analyzing magnet to be set at its said first 
setting, said first O-lens to be set at its said first setting, said 
beam neutralizer to be set at its said second setting, said 
stripper canal to be set at its said second setting, and said 
shorting rod to be set at its said first setting, (2) to achieve 
final energies of above E keV and below (V + E)keV, said 
charge-exchange cell to be set at its said second setting, 
said pre-analyzing magnet to be set at its said first setting, 
said first Q-lens to be set at its said first setting, said beam 
neutralizer to be set at its said first setting, said stripper 
canal to be set at its said first setting, and said shorting rod 
to be set at its said second setting, and (3) to achieve final 
energies of above (V+E)keV, said charge-exchange cell 
to be set at its said first setting, said pre-analyzing magnet 
to be set at its said second setting, said first Q-lens to be set 
at its said second setting, said beam neutralizer to be set at 
its said second setting, said stripper canal to be set at its 
said first setting, and said shorting rod to be set at its said 
second setting. 


5,300,892 
AUDIO SIGNAL AMPLIFIER CIRCUIT 
Jun Hirai, Kyoto, Japan, assignor to Rohm Co., Ltd., Kyoto, 
Japan 
Filed Sep. 9, 1992, Ser. No. 942,717 
Claims priority, application Japan, Sep. 11, 1991, 3-259606 
Int. Cl.5 HO3F 1/26 


US. Cl. 330—51 4 Claims 





1. An audio signal amplifier circuit comprising: 
an amplifier for amplifying an audio input signal and for 
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outputting an audio output signal with a reference poten- 
tial as an operating point; 

a mute circuit for generating a mute control signal on receiv- 
ing and in accordance with a mute input signal; 

a first switch circuit, disposed at output side of said ampli- 
fier, for cutting off a signal line of the output side in re- 
sponse to said mute control signal; and 

a second switch circuit, disposed at input side of said ampli- 
fier, for cutting off a signal line of the input side in re- 
sponse to said mute control signal 

wherein said amplifier, said mute circuit, said first switch 
circuit, and said second switch circuit are incorporated in 
a one-chip integrated circuit. 


5,300,893 
AMPLIFIER 
George H. Freuler, Moreno Valley; Edward J. Collier, Anaheim, 
and David A. Mazi, Moreno Valley, all of Calif., assignors to 
Zero Impedance Systems, Inc., Yorba Linda, Calif. 
Filed Mar. 16, 1992, Ser. No. 851,334 
Int. C1.5 HO3G 3/00 














1. An amplifier circuit for coupling a voltage source to a 
load, the load having a frequency domain transfer function 
g(s), said circuit comprising: coupling means having a fre- 
quency domain transfer function f(s); first connecting means 
for connecting said coupling means between the source and the 
load; compensating means having a frequency domain transfer 
function r(s); and second connecting means for connecting said 
compensating means to both the source and the load; wherein: 
the voltage source has first and second output terminals and 
the load has first and second ends; said coupling means com- 
prise differential amplifying means having first and second 
inputs, an output and means for generating a voltage at said 
output which is proportional to the difference in potential at 
said first and second inputs, said first input being connected to 
said first connecting means for connection to the first output 
terminal of the source, said output being connected to said first 
connecting means for connection to the first end of the load, 
and said second input being connected to said output; and said 
compensating means comprise second amplifying means hav- 
ing at least one input, an output and means for establishing a 
high voltage gain between said input and said output, said 
output of said second amplifying means being connected to 
said second connecting means for connection to the second 
output terminal of the source and to the second end of the load, 
and said input of said second amplifying means being con- 
nected to said output of said second amplifying means by a 
circuit connection which maintains the potential at said input 
of said second amplifying means substantially equal to the 
potential at said output of said second amplifying means. 
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5,300,894 
CIRCUITRY FOR MINIMIZING PEAK POWER IN AN 
AMPLIFIER CARRYING A PLURALITY OF SIGNALS OF 
DIFFERING FREQUENCIES 

Robert E. Myer, Denville, and Clifford W. Schaible, Morris- 

town, both of N.J., assignors to AT&T Bell Laboratories, 

Murray Hill, N.J. ; 

Filed Oct. 20, 1992, Ser. No. 963,784 
Int. Cl1.5 HO3G 3/20 

US. Cl. 330—129 


5 eceieeamttnteetear ion : 


1. In an amplifier system in which a plurality of signals of 
differing frequency are combined for amplification, apparatus 
for minimizing a peak power envelope of the plurality of sig- 
nals; 

a peak power detector connected for sensing the peak power 

envelope of the combined plurality of signals; 

a first comparator connected to compare the peak power 
output of the peak power detector with a reference power 
level; 

circuitry for adjusting a phase of at least one of the plurality 
of signals in response to the first comparator, including; 

a plurality of signal storage elements each associated with 
one of the plurality of signals and each being selectively 
responsive to an output of the first comparator, and 

a plurality of phase shifters each individually connected in a 
path of one of the plurality of signals and responsive to a 
signal storage element associated with that path of one of 
the plurality of signals. 


5,300,895 
METHOD FOR TERMINATING HARMONICS OF 
TRANSISTORS 
Martin E. Jones, Plano, Tex., assignor to Texas Instruments 
Incorporated, Dallas, Tex. 
Filed Oct. 1, 1992, Ser. No. 955,527 
Int. Cl.5 HO3F 3/193 
US. Cl. 330—251 


15. A circuit for terminating a third harmonic frequency of 
a transistor comprising: 

a matching circuit connected to an output of said transistor, 
said matching circuit having a first susceptance at said 
third harmonic frequency; 

a bias circuit connected to said output of said transistor, said 
bias circuit having a second susceptance at said third 
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harmonic frequency, wherein the sum of said first suscep- 
tance and said second susceptance is small at said third 
harmonic frequency. 


5,300,896 
BOOTSTRAPPED, AC-COUPLED DIFFERENTIAL 
AMPLIFIER 


Michael F. Suesserman, 2722 NE. Blakeley St., Seattle, Wash. 


98105 
Filed Oct. 16, 1992, Ser. No. 962,500 
Int. Cl.5 HO3F 3/45 


1. An ac-coupled differential amplifier having a high com- 
mon mode rejection ratio and input impedance and having a 
bootstrapped input stage, said amplifier comprising: 

first and second operational amplifiers each having a first 

input, a second input, and an output; 

first and second RC high-pass input filter means, each com- 

prising capacitor means connected to said first input of 
one of said first and second operational amplifiers and 
resistor means connected between ground and said first 
input of one of said first and second operational amplifiers; 
and 

first and second bootstrap capacitor means, each connecting 

said resistor means in one of said first and second RC 
high-pass input filter means to said second input of one of 
said first and second operational amplifiers. 


5,300,897 
AMPLIFIER PROTECTION CIRCUIT 
Nobuo Shiga, Kanagawa, Japan, assignor to Sumitomo Electric 
Industries, Ltd., Osaka, Japan 
Filed Nov. 6, 1992, Ser. No. 972,526 
Claims priority, application Japan, Nov. 8, 1991, 3-293147 
Int. Cl.5 HO3F 1/52 


US. Cl. 330—298 19 Claims 


11. A static electricity protection circuit for a microwave 

frequency low noise amplifier comprising: 

a micro strip line having a first and a second end, said micro 
strip line being one quarter of an amplification signal 
frequency wave length in length from said first to said 
second end, said first end being connected to an input of 
said amplifier; 
first diode means having a first side connected to said 
second end and a second side connected to a low potential 
with respect to said amplifier input; 

a capacitive means for creating a predetermined low impe- 
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dance at said amplification frequency, said capacitive 
means being connected to said second end so that at said 
amplification frequency the impedance seen by said ampli- 
fier input is high. 


5,300,898 
HIGH SPEED CURRENT/VOLTAGE CONTROLLED 
RING OSCILLATOR CIRCUIT 

Dao-Long Chen, and Robert D. Waldron, both of Fort Collins, 

Colo., assignors to NCR Corporation, Dayton, Ohio 

Filed Jul. 29, 1992, Ser. No. 921,157 
Int. Cl.5 HO3B 5/02, 5/24 

U.S. Cl. 331—57 


1. An integrated circuit device comprising: 

a differential inverter connected between first and second 
controlled current sources, wherein said differential in- 
verter receives differential input signals and provides 
differential inverted output signals in response thereto; 
and 

a booster circuit connected to said differential inverter to 
increase the switching speed of said differential inverter. 


5,300,899 
THIN, FLEXIBLE, STRIPLINE FLEX CABLE HAVING 

TWO SHIELDING GROUND PLANES FORMED AS 
GRIDS HAVING MUTUALLY OFFSET GRID PATTERNS 
Edward D. Suski, Lake Forest, Calif., assignor to AST Research, 

Inc., Irvine, Calif. 

Filed Feb. 2, 1993, Ser. No. 12,547 
Int. Cl.5 HOIP 3/08 

US. Cl, 333—1 


1. A circuit board, comprising: 

a first shielding grid having a first predetermined configura- 
tion comprising conductive elements interconnected in a 
geometric pattern; 

a second shielding grid having a second predetermined 
configuration substantially identical to said first predeter- 
mined configuration, said second grid being aligned at a 
predetermined offset from said first grid; and 

a conducting element positioned between said first and sec- 
ond grids so that said conductor is positioned at a prede- 
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termined location with respect to said first and second 
grids. 


5,300,900 
HIGH-FREQUENCY LIMITER AND SWITCH-LIMITER 
CIRCUIT HAVING IMPROVED RECOVERY TIME 
John V. Bellantoni, Santa Clara County, Calif., assignor to 
Watkins Johnson Company, Palo Alto, Calif. 
Filed Sep. 3, 1992, Ser. No. 940,072 
Int. Cl.5 HO3G 11/04; H04B 3/04 


US. Cl. 333—17.2 17 Claims 


1. A high-frequency limiter circuit having an input port, an 
output port, and a high-frequency signal path therebetween, 
comprising: 

input diode means for generating a bias current in response 

to incidence upon said input port of high-energy signals in 
excess of a predefined power level; 

protection diode means for reflecting said high-energy sig- 

nals upon being switched to an ON state by a portion of 
said bias current provided thereto by a bias network, said 
protection diode means being disposed to reflect signal 
energy propagated by said high-frequency signal path 
when in said ON state and to pass signal energy propa- 
gated by said high-frequency signal path when in an OFF 
state; and 

driver means for modifying impedance of said bias network 

so as to expedite switching of said protection diode means 
between said ON and OFF states. 


5,300,901 
ARRANGEMENT FOR COUPLING IN OF MICROWAVE 
ENERGY 
Harald Kriimmel, Mainz; Ewald Morsen, Ingelheim/Rhein; 
Helge Vogt, Nackenheim, and Giinter Weidmann, Armsheim, 
all of Fed. Rep. of Germany, assignors to Schott Glasewerke, 
Mainz, Fed. Rep. of Germany 
Filed Jul. 10, 1992, Ser. No. 910,879 
Int. Cl.5 HO1P 7/04 
U.S. Cl, 333—99 PL 18 Claims 
1. An arrangement for coupling microwave energy into a 
reaction chamber (14) with a waveguide (2) comprising: 
(a) a plasma CVD coating device (16) within the reaction 
chamber (19); 
(b) a coaxial waveguide (4) located between the waveguide 
(2) and the reaction chamber (14) wherein 
(c) the coaxial waveguide (4) and the reaction chamber (14) 
combine to form a resonator for a predetermined micro- 
wave frequency to be employed; 
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(d) the resonator being configured with predetermined 
losses; 

(e) the coaxial waveguide (4) including at least first and 
second sections (5,8) and (6,9), respectively; 

(f) the first section (5,8) being connected to the waveguide 
(2) and having a diameter defined by an inner conductor 


(8) formed by the first section (5,8) of the coaxial wave- 
guide and an outer conductor (5) formed by the first 
section (5,8) of the coaxial waveguide wherein the diame- 
ter increases continuously towards the reaction chamber 
(14); and 

(g) wherein said second section (6,9) has a coaxial wave- 
guide section with a constant diameter (D2). 


5,300,902 
SURFACE ACOUSTIC WAVE DEVICE FOR BAND-PASS 
FILTER HAVING SMALL INSERTION LOSS AND 
PREDETERMINED PASS-BAND CHARACTERISTICS 
FOR BROAD BAND 
Yoshio Satoh; Tsutomu Miyashita; Osamu Ikata; Mitsuo Taka- 
matsu, and Takashi Matsuda, all of Kawasaki, Japan, assign- 
ors to Fujitsu Limited, Kawasaki, Japan 
Filed Mar. 13, 1992, Ser. No. 850,835 
Claims priority, application Japan, Mar. 29, 1991, 3-066119; 
Aug. 28, 1991, 3-217432 
Int. Cl.5 HO3H 9/64 
U.S. Cl. 333—193 
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1. A surface acoustic wave device comprising: 

an input terminal; 

an output terminal; 

a first multiple-electrode surface acoustic wave element 
including a plurality of first inter-digital transducers and 
second inter-digital transducers arranged in alternation on 
a piezoelectric substrate, said first inter-digital transducers 
being connected to said input terminal; and 

a second multiple-electrode surface acoustic wave element 
including a plurality of third inter-digital transducers and 
fourth inter-digital transducers arranged in alternation, 
said first and second multiple-electrode surface acoustic 
wave elements being mirror-symmetrically arranged 
about an axis of symmetry and disposed on the piezoelec- 
tric substrate, said third inter-digital transducers being 
connected to said output terminal, and said fourth inter- 


digital transducers being connected to corresponding 
second inter-digital transducers, 

at least one of 

a number of said first inter-digital transducers being equal to 
or smaller by one, than at least one of a number of said 
second and fourth inter-digital transducers, and 

a number of said third inter-digital transducers being equal 
to or smaller by one, than at least one of the number of 
said second and fourth inter-digital transducers. 


5,300,903 
BAND-PASS FILTER 


Hisatake Okamura, and Tetsuo Taniguchi, both of Nagaokakyo, 


Japan, assignors to Murata Manufacturing Co., Ltd., Japan 
Filed Jun. 24, 1992, Ser. No. 903,614 
Claims priority, application Japan, Jun. 27, 1991, 3-156521 
Int. Cl.5 HOIP 1/20 


U.S. Cl. 333—204 28 Claims 


1. A band-pass filter comprising: 

a first earth electrode; 

first and second coil electrodes each formed in a loop shape 
and disposed on opposite sides of said first earth electrode, 
a pair of plates containing a dielectric material disposed 
respectively between said first earth electrode and said 
first and second coil electrodes; 

two earth terminals drawn out respectively from said first 
and second coil electrodes toward a periphery of said 
plates; 

two input/output terminals drawn out respectively from 
said first and second coil electrodes toward said periphery 
of said plates at a predetermined distance from said earth 
terminals along said first and second coil electrodes, so as 
to provide a predetermined input/output impedance; and 

a pair of additional earth terminals drawn out from said first 
earth electrode toward said periphery of said plates, 
wherein a connecting window located and arranged for 
providing magnetic coupling between said first and sec- 
ond coil electrodes is formed in said first earth electrode. 
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5,300,904 
CIRCUIT ARRANGEMENT FOR THE TANK CIRCUIT OF 
A HIGH-FREQUENCY TRANSMITTER OUTPUT STAGE 
OPERATED WITH FREQUENCY SHIFT KEYING 

Henning H. Andersen, Horsholm, Denmark, assignor to To- 

pholm & Westermann ApS, Vaerloese, Denmark 
PCT No. PCT/EP91/00391, § 371 Date Sep. 1, 1992, § 102(e) 

Date Sep. 1, 1992, PCT Pub. No. WO91/16762, PCT Pub. 

Date Oct. 31, 1991 

PCT Filed Mar. 2, 1991, Ser. No. 923,804 

Claims priority, application Fed. Rep. of Germany, Apr. 17, 

1990, 4012265 
Int. Cl.5 HO3J 5/24 


US. Cl. 334—55 4 Claims 


1. Circuit arrangement for the tank circuit (1) of a high-fre- 
quency transmitter output stage operated with frequency shift 
keying between a first and second frequency (f}, equipped with 
a tank circuit capacitor (2) and a circuit inductor (3) and with 
a first switch (5) for supplying high-frequency energy to the 
tank circuit, as well as with a second switch (4) for switching 
the tank circuit to resonance with one of the transmission 
frequencies (fl, f2) in each case by connecting an additional 
capacitor to parts of the tank circuit inductor, the latter con- 
sisting of a transformer (3) with a primary winding (3a) and a 
secondary winding the number of turns of the primary winding 
being less than the number of turns of the secondary winding, 
the output signals of the transmitter being supplied to the 
primary winding and switch-over-of the tank circuit to the 
second resonance frequency occurring when the first fre- 
quency is not present at the feeder to the primary winding, the 
secondary winding of the transformer (3) consisting of two 
winding sections (3b1, 3b2) with an intermediate tap, at which 
the additional capacitor (2a) is connected, and the second 
switch (4) being connected between the additional capacitor 
(2a) and a common base point of the tank circuit so that the 
additional capacitor (2a) is connected in parallel with only a 
part (3b2) of the secondary winding when the second switch 
(4) is closed. 


5,300,905 

ELECTRICAL POWER DISCONNECT SWITCH WITH 
BOTH MANUAL AND ELECTRICAL TRIP OPERATION 
Richard B. Kolbas, Wayne, and Claude O. Lanciano, III, Brigh- 

ton, both of Mich., assignors to Ford Motor Company, Dear- 

born, Mich. 

Filed Oct. 19, 1992, Ser. No. 963,216 
Int. C1.5 HO1H 9/20 

USS. Cl. 335—167 11 Claims 

1. An apparatus for disconnecting a load from an electrical 
power source having mechanical and electrical tripping opera- 
tion, comprising: 

a) first electrical contacts; 

b) a switch body comprising a handle member, a shaft and 
second electrical contacts interconnected to the shaft, the 
switch body reciprocable between first and second posi- 
tions such that the contacts are closed connecting the load 
to the power source when the switch body is in the first 
position, the contacts being open disconnecting the load 
from the power source when the switch body is in the 
second position; 
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c) means for biasing the switch body to the second position; 

d) latch means operatively associated with the switch body 
for releasably holding the switch body in the first position 
against the biasing force of the biasing means; 

e) manual disconnect means for releasing the latch means 
from the switch body, thereby causing disconnection of 
the load from the power source; and 


f) electrical disconnect means associated with the latch 
means for releasing the latch means from the switch body 
to disconnect the load from the power source; 

g) lockout means engaging said switch body for holding said 
switch body in said second position upon release of said 
latch means from said switch body. 


5,300,906 
CURRENT SWITCHING DEVICE 

Christian Blanchard, Rueil Malmaison; Michel Lauraire, Cour- 

bevoie, and Didier Vigouroux, Jouy-le-Moutier, all of France, 

assignors to Telemecanique, Rueil Malmaison, France 

Filed Jan. 7, 1993, Ser. No. 1,633 
Claims priority, application France, Jan. 7, 1992, 92 00147 
Int. Cl.5 HO1H 9/20 


US. Cl. 335—167 9 Claims 
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1. A current switching device comprising: 

stationary contacts; 

movable contacts movable between a position in which the 
movable contacts engage the stationary contacts and a 
positioning in which the movable contacts separate from 
the stationary contacts; 

a movable contact holder on which said movable contacts 
are mounted; 

a magnetic locking element including a magnet; 

an actuation armature connected to said contact holder and 
movable to move said contact holder, said actuation arma- 
ture being movable in proximity to said magnetic locking 
element such that said actuation armature is locked to said 
magnetic locking element by magnetic attraction, with 
said movable contacts engaging the stationary contacts; 

means for biasing said actuation armature away from said 
magnetic locking element; 

an opening armature movable between a rest position and a 
position in proximity to said magnetic locking element 
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such that said opening armature is locked to said magnetic 
locking element by magnetic attraction, wherein the open- 
ing armature in proximity to said magnetic locking ele- 
ment reduces the magnetic attraction between said actua- 
tion armature and said magnetic locking element such that 
said actuating armature is freed to be moved by said bias- 
ing means so as to permit the movable contacts to separate 
from the stationary contacts; and 

protective means sensitive to a current overload for causing 
said opening armature to move to the position in proxim- 
ity to said magnetic locking element. 


5,300,907 
OPERATING MECHANISM OF A MOLDED CASE 
CIRCUIT BREAKER 
Jean-Pierre Nereau, Seyssinet-Pariset, and Philippe Perrier, 
Lumbin, both of France, assignors to Merlin Gerin, France 
Filed Jan. 21, 1993, Ser. No. 6,795 
Claims priority, application France, Feb. 7, 1992, 92 01486 
Int. Cl.5 HO1H 9/00 


US. Cl. 335—172 6 Claims 


1. An operating mechanism of a molded case low-voltage 
electrical circuit breaker, said circuit breaker comprising a 
handle and at least one movable contact, said operating mecha- 
nism controlling manual opening, manual closing and auto- 
matic opening of the circuit breaker, said operating mechanism 
comprising: 

a latch articulated on a fixed spindle and having a cam sur- 

face; 

a toggle comprising a first lever linked to the movable 
contact of the circuit breaker, and a second lever articu- 
lated on the latch via an articulation spindle, the first and 
second levers being joined to each other via a toggle 
spindle; 

a spring attached to the toggle spindle and to the handle; 

a lock designed to cooperate with said latch to hold said 
latch in a locked position; and 

a cam-follower roller actuated by the handle and designed to 
cooperate with the cam surface of the latch to move the 
latch to the locked position, said handle being able to 
move between (i) a closed position wherein the spring 
urges the toggle toward an extension position, (ii) a reset 
position wherein the spring urges the toggle to a broken 
position, the latch being in the locked position and the 
circuit breaker being open, and (iii) a tripped position 
wherein the latch is unlocked and the toggle is urged 
toward the broken position, 

wherein the cam surface comprises a slope change point 
between a first section corresponding appreciably to the 
travel of the handle between the tripped position and the 
reset position, and a second section corresponding to the 
reset position, the slope of the first section being such that 
the resultant of the forces derived from the spring and 
exerted on the handle urges the handle to the tripped 
position, the slope of the second section being such that 
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the handle is urged to the reset position such that when the 
handle is in the reset position, the handle is maintained in 
the reset position upon unlocking of the latch via move- 
ment of the lock. 


5,300,908 
HIGH SPEED SOLENOID 
Richard S. Stone, Milwaukee, and George F. Jambor, Cedar- 
burg, both of Wis., assignors to Brady USA, Inc., Milwaukee, 
Wis. and Deltrol Corp., Bellwood, Ill., a part interest 
Filed Oct. 10, 1990, Ser. No. 595,144 
Int. Cl.5 HO1F 3/00, 7/08 


USS. Cl. 335—256 14 Claims 
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6. In a solenoid, the combination of, a plunger having two 
ends, means housing the plunger including a frame of magnetic 
material and a coil, said means also supporting the plunger for 
movement axially in said frame, a first backstop having an end, 
said end facing one end of the plunger, a second backstop 
having an end, said end facing the other end of the plunger, 
said backstops being attached to the frame and at least one of 
said backstops including magnetic material forming a magnetic 
flux circuit through the frame and plunger for causing move- 
ment of the plunger against said one backstop, and a non-mag- 
netic sleeve surrounding the plunger and engaging both said 
ends of said backstops to space said backstops. 

13. In a solenoid, the combination of a plunger having two 
ends, means housing the plunger including a frame of magnetic 
material and a coil, said means also supporting the plunger for 
movement axially in said frame, a first backstop for one end of 
the plunger, a second backstop for the other end of the 
plunger, said backstops being attached to said frame and at 
least one of said backstops including magnetic material form- 
ing a magnetic flux circuit through the frame and plunger for 
causing movement of the plunger against said one backstop, a 
plunger rod having a portion inside the plunger and extending 
to a point outside the solenoid, said rod being formed with a 
complete circumferential groove inside the plunger into which 
the plunger material is swaged. 


5,300,909 
SELECTOR SWITCH SHIELD 
James M. Wilson, 421 Perkins Rd., Leesville, La. 71446, as- 
signor to James Matthew Wilson, Leesville, La. 
Filed Jun. 8, 1992, Ser. No. 895,989 
Int. Cl.5 HOF 7/00 
US. Cl. 335—278 2 Claims 
1. A shield for preventing damage to a manually operated 
selector solenoid comprising: 
a hollow open-ended cylindrical tube with one end, an oppo- 
site end and a longitudinal axis; 
at least one curved surface portion removed from an end of 
said tube; 
a first mounting fixture affixed to said tube, said first mount- 
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ing fixture comprising a flat plate lying in a plane perpen- 
dicular to said longitudinal axis, including holes through 
said first mounting fixture for mounting said tube and 
giving clearance to the mechanics of the solenoid feeder 
assembly; and 


a second mounting fixture affixed to said one end of said 
tube, including holes through said second mounting fix- 
ture for mounting said tube. 

2. The shield of claim 1 including an embossed lip at said 

opposite end of said tube. 


5,300,910 
MAGNET SYSTEM 
Karl-Heinz Unkelbach, Cologne; Marlene Marinescu, and Nico- 
lae Marinescu, both of Frankfurt, all of Fed. Rep. of Germany, 
assignors to Klockner-Humboldt-Deutz Aktiengesellschaft, 
Cologne, Fed. Rep. of Germany 
Filed Dec. 9, 1991, Ser. No. 804,778 
Claims priority, application Fed. Rep. of Germany, Dec. 10, 
1990, 4039320 
Int. Cl.5 HO1F 7/02 


1. A magnet system for a magnetic separator comprising in 

combination: 

a cylindrical foundation; 

a plurality of homogeneously magnetized magnet blocks 
arranged about said cylindrical foundation in at least one 
annular row; 

said magnet blocks being square in cross section and the 
magnetization directions of said magnet blocks being 
differently aligned relative to one another and relative to 
a radial line from the center of said annular row according 
to a predetermined mathematical formula, 

said magnet blocks being aligned according to the mathe- 
matical formula wi=—ndi, where Wi is the angle between 
the radial line and the magnetization direction of the 
magnet block, ¢i is the angular location of the magnetic 
block relative to said radial line and n is a positive number, 
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said magnet blocks having two different magnetization di- 
rections relative to their parallel side faces, 

each of said magnet blocks in said annular row being posi- 
tioned with one of its faces in substantially tangential 
relation to said cylindrical foundation, 

those magnetic blocks having the same magnetization direc- 
tion being positioned in 90° rotated positions relative to 
one another in said annular row, 

whereby said magnet blocks produce an outwardly directed 
magnetic field outside of said cylindrical foundation. 


5,300,911 

MONOLITHIC MAGNETIC DEVICE WITH PRINTED 

CIRCUIT INTERCONNECTIONS 

Michael M. Walters, Endwell, N.Y., assignor to International 
Business Machines Corporation, Armonk, N.Y. 
Division of Ser. No. 727,675, Jul. 10, 1991, abandoned. This 
application Oct. 9, 1992, Ser. No. 958,877 
Int. Cl. HO1F 5/00, 27/28 


U.S, Cl, 336—175 7 Claims 


1. A magnetic device comprising: 

a plate of flux permeable substantially noncurrent conduct- 
ing material defining a plurality of holes extending there- 
through; 

a first layer of electrically current conductive material cov- 
ering the walls of the holes and electrically connecting at 
least some of the first layer conductive material in the 
holes to one another; 

an electrically insulating layer covering the first layer of 
conductive material; 

a second layer of electrically current conductive material 
covering the insulating layer on the walls of each of the 
holes and electrically connecting at least some of the 
second layer of material in the holes to one another; 

at least one termination means for surface mounting said 
plate and electrically connecting to the first layer of mate- 
rial in at least some of said holes; and 

at least one termination means for surface mounting said 
plate and electrically connecting to the second layer of 
material in at least some of said holes. 


5,300,912 
ELECTRICAL CUTOUT FOR HIGH VOLTAGE POWER 
LINES 
Timothy G. Tillery; Eugene H. Wood; Ronny D. Jergenson; 
Charles E. Rand; Michael G. Nolte, all of Hickory, and Kevin 
F. Bulson, Charlotte, all of N.C., assignors to Utility Solu- 
tions, Inc., Hickory, N.C. 
Filed Jun. 9, 1992, Ser. No. 896,008 
Int. Cl.5 HOWH 71/10, 71/08, 71/20 
U.S. Cl. 337—180 
1. An electrical cutout, comprising: 
an insulator comprising an elongated central stem portion 
defining a longitudinal direction, and a plurality of longi- 
tudinally spaced apart skirts mounted to said stem portion 
and so as to lie in respective planes which are transverse to 
said longitudinal direction, said elongated central stem 
portion comprising at least one region which is non-solid 
and non-cylindrical when viewed in a transverse cross- 
section between said skirts; 
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an upper line terminal assembly mounted to one end of said 
insulator and including means for attaching an electrical 
cable thereto and an upper electrical contact; 

a lower line terminal assembly mounted to the other end of 
said insulator and including means for attaching an electri- 
cal cable thereto and a lower electrical contact; and 


a fuse assembly pivotally mounted to said other end of said 
insulator for pivotal movement between an operative 
position engaging and electrically closing said upper and 
lower contacts and an inoperative position wherein said 
upper and lower contacts are electrically open. 


5,300,913 
CONTACT SPRING CLIP FOR A CARTRIDGE FUSE 
BLOWN FUSE LIGHT INDICATOR 

John C. Linton, Potomac, Md., assignor to FIC Corporation, 

Rockville, Md. 

Filed May 18, 1993, Ser. No. 63,305 
Int. Cl.5 HO1H 85/32 

US, Cl. 337—242 


1. A contact spring clip for a blown fuse light indicator for 
a cartridge fuse having a barrel and a ferrule at each end 
thereof, comprising, a resilient member having a planar base 
portion, depending arcuate leg portions having upper end 
portions integral with the base portion adapted to be snapped 
onto the barrel of the cartridge fuse, outwardly extending arm 
members integral with the upper end portions of the leg por- 
tions adjacent the base portion, said arm members being manu- 
ally squeezable to thereby spread the leg portions to facilitate 
the installation and removal of the clip on the barrel of the 
cartridge fuse, inwardly extending flange members integral 
with and upwardly spaced from the base portion forming a 
track on the base portion of said clip, electrical contact means 
mounted in said track, a blown fuse light indicator, and electri- 
cal conductor means operatively connected between the elec- 
trical contact means and the blown fuse light indicator. 
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5,300,914 
DROPOUT EXPULSION FUSE 

Thomas C. Hartman, Allegany; Stephen P. Johnson, Olean; Paul 
R. Desnoyers, Allegany; William E. Hurlburt; Robert N. 
Schettler, both of Olean, and Walter R. Materna, Allegany, all 
of N.Y., assignors to Cooper Power Systems, Inc., Houston, 
Tex. 

Continuation-in-part of Ser. No. 645,076, Jan. 23, 1991, Pat. No. 
5,119,060. This application Jun. 1, 1992, Ser. No. 891,769 

Int. Cl.5 HO1H 85/143, 85/165 


USS. Cl, 337—249 19 Claims 
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1. A fusing system for interconnection into a circuit in a 
dropout expulsion fuse, comprising: 

a first multi-element fusing wire having a first circuit inter- 
connection end and a second pot end; 

a second multi-element fusing wire having a first circuit 
interconnection end and a second pot end; 

said pot end of said first and second fusing wires received 
within a solder pot; 

said pot having an outer annular wall formed from a winding 
of wire; 

said first multi-element fusing wire and said second multi- 
element fusing wire having multiple elements forming 
distinct current carrying paths between said interconnec- 
tion ends and said pot ends. 
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5,300,915 
THERMAL SENSOR 
Robert E. Higashi, Bloomington; James O. Holmen, and Robert 
G. Johnson, both of Minnetonka, all of Minn., assignors to 
Honeywell Inc., Minneapolis, Minn. 
Filed Jul. 16, 1986, Ser. No. 887,495 
Int. Cl.5 HOLL 27/14, 31/101; GO1S 5/20, 5/24 
US. Cl. 338—22 R 10 Claims 
1. A two-level microbridge bolometer imaging array com- 
prising: 
an array of bolometer pixels on a semiconductor substrate, 
each one of said pixels having a lower section on the 
surface of the substrate and a microbridge upper detector 
plane spaced from and immediately above the lower sec- 
tion; 
said lower section including a semiconductor diode, x and y 
bus lines and x and y pads; 
said microbridge upper detector plane comprising a bridging 
dielectric layer having embedded throughout a tempera- 
ture responsive resistive element having first and second 
terminals, said microbridge upper detector plane being 
supported above the lower section by dielectric leg por- 
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tions which are downward extending continuation of the 
bridging dielectric layer; 


said first and second terminals being continued down said 
leg portions to said diode and one of said bus lines. 


5,300,916 
SENSOR ELEMENT FOR A THERMAL TYPE 
FLOWMETER 
Fujio Ishiguro, and Hiroshi Nakajima, both of Nagoya, Japan, 
assignors to NGK Insulators, Ltd., Japan 
Filed Dec. 30, 1992, Ser. No. 998,672 
Claims priority, application Japan, Feb. 18, 1992, 4-30899 
Int. Cl.5 HO1C 1/02, 3/00 


US. Cl. 338—25 2 Claims 
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1. A sensor element for a thermal flowmeter, comprising a 
ceramic substrate, a thin film resistor of platinum provided on 
an outer surface of said ceramic substrate, and an outer protec- 
tive layer of glass provided for protecting said resistor, 
wherein said glass has a softening point of 550° C. to 750° C. 
and comprises ZnO and B203 as main ingredients, and NazO 
and K20O in a total amount of up to 3 mol %. 


5,300,917 
JUNCTION BOX HAVING INTEGRALLY FORMED 
SHUNT 
H. Winston Maue, 21789 Glenwild Dr., Northville, Mich. 48167; 

Zenon Hotra, 2654 Fox Chase, Troy, Mich. 48098, and 

Tomoyuki Yamai, 10-28-101 Seri-machi, Hikone, Shiga pref., 
522 

Filed Jan. 15, 1993, Ser. No. 6,438 
Int. Cl.5 HO1C 7/00; H02B 1/20 

US. Cl. 338—49 10 Claims 

1. An apparatus forming a junction box having an integrally 
formed shunt for enabling a current within a current loop of a 
circuit to be accurately calculated by utilizing a voltage mea- 
sured across said shunt by a voltage measuring device, without 
said junction box or said shunt affecting said measured voltage, 
said apparatus comprising: 

a junction box; 

a shunt integrally formed within said junction box such that 
said shunt may be coupled in said current loop when said 
junction box is in use; 

said shunt including a pair of terminals connectable to said 
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voltage measuring device such that terminal resistances of 
said pair of terminals are outside of said current loop and 


thereby do not affect voltage measurements taken by said 
voltage measuring device. 


5,300,918 
SHAFT ROTARY POSITION SENSOR 
Manfred Becker, Frankenthal, Fed. Rep. of Germany, assignor 
to Deere & Company, Moline, Ill. 
Filed Feb. 4, 1993, Ser. No. 14,302 
Claims priority, application Fed. Rep. of Germany, Mar. 6, 
1992, 4207064 
Int. Cl.5 HO1C 10/00, 10/32 


US. Cl. 338—196 8 Claims 


1. In an assembly including a rotatable main shaft enclosed in 
a main shaft housing, a position sensor assembly for sensing the 
rotary position of the main shaft, the assembly including a 
rotary potentiometer coupled to the main shaft, characterized 
by: 
a sensor housing attached to the main shaft housing; and 
the potentiometer is attached to an outside surface of the 
sensor housing, and the potentiometer having a sensor 
shaft which extends through a portion of the sensor hous- 
ing and which is rotatably coupled to the main shaft. 


5,300,919 
VIBRATION AND SHOCK-RESISTANT FILM-TYPE 
POWER RESISTOR 
Richard E. Caddock, Roseburg, Oreg., assignor to Caddock 
Electronics, Inc., Riverside, Calif. 
Filed May 5, 1992, Ser. No. 879,185 
Int. Cl.5 HO1C 1/028 
U.S. Cl. 338—250 9 Claims 
1. A high-power, shock-and-vibration-resistant resistor com- 
bination, which comprises: 
(a) a metal housing having a chamber therein, 
said chamber having a heat-transfer wall, 
the interior and exterior surface of said heat-transfer 
wall being flat, 
said housing having opening means therein communicat- 
ing with said chamber and through which leads may be 
extended, 
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(b) a resistor element sized to fit in said chamber, 
said resistor element comprising a substrate, 
said substrate being electrically insulating but thermally 
conductive, 
said substrate having upper and lower flat surfaces, 
said resistor element further comprising a resistive film 
provided on said upper surface of said substrate, 
said resistor element being disposed in said chamber with 
said lower flat surface of said substrate in proximity to 
said interior flat surface of said heat-transfer wall of said 
housing, 
(c) leads connected to spaced-apart portions of said resistive 
film, 
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said leads extending through said opening means, and 
(d) means including potting material filling said chamber at 

the portions thereof not occupied by said resistor element 

and said leads, 

said means including potting material consisting of two 
portions, one such portion having been introduced into 
said chamber in solid condition and sized to extend 
between said upper surface of said substrate and a por- 
tion of said housing that is opposite said upper surface, 
the other such portion having been introduced into said 
chamber in liquid form and then cured. 


5,300,920 
BASKETBALL GAME HAVING SCORING SLAP-PADS 

Rick Caselli, Cupertino; Pat Tura; Michael Cookson, both of 

San Francisco, and Ake Larsson, Palos Verdes Estates, all of 

Calif., assignors to Mattel, Inc., El Segundo, Calif. 

Filed Aug. 17, 1992, Ser. No. 930,573 
Int. Cl.5 GO8B 23/00 

US. Cl. 340—323 R 


1. A basketball game for use in combination with a ball 

comprising: 

a generally planar backboard; 

a generally circular hoop supported by said backboard; 

a pair of player score indicators; 

a pair of slap-pads each having a touch responsive pad sup- 
ported by said backboard; 

a score sensor proximate said hoop having means responsive 
to the passage of said ball through said hoop to produce a 
sensed basket signal in response to said ball passage; and 

control means for controlling said pair of player score indi- 


OFFICIAL GAZETTE 


APRIL 5, 1994 


cators, said control means being coupled to said score 
sensor, said pair of slap-pads, and said pair of score indica- 
tors increasing the displayed score on a score indicator in 
response to the actuation of the appropriate one of said 
slap-pads in response to a sensed basket signal. 


5,300,921 
ATHLETIC TRAINING SYSTEM 

David J. Hoch, Cambridge, and Alexander R. Thomas, Grove- 

land, both of Mass., assignors to Rhys Resources Ins., Grove- 

land, Mass. 

Filed Nov. 13, 1992, Ser. No. 976,175 
Int. Cl.5 GO8B 21/00 

US. Cl. 340—573 


1. An apparatus, for indicating the position of a body part, 

comprising: 

a sensor for sensing a direction and angle of tilt, said sensor 
including a plurality of ON/OFF switches, each switch, 
at any one time, having either an ON or an OFF state, said 
ON and OFF states responsive to tilting of said sensor; 

means for mounting said sensor on the body part; 

means for sampling said ON and OFF states of said switches; 

means, responsive to said means for sampling, for counting 
said ON and OFF states of each of said switches; 

means, responsive to said means for counting, for converting 
the counts of said ON and OFF states to a sensed direction 
and angle of tilt; 

means, responsive to said means for converting, for signal- 
ling said sensed direction and angle of tilt. 


5,300,922 
SWEPT FREQUENCY ELECTRONIC ARTICLE 
SURVEILLANCE SYSTEM HAVING ENHANCED 
FACILITY FOR TAG SIGNAL DETECTION 
James F. Stoffer, Miamisburg, Ohio, assignor to Sensormatic 
Electronics Corporation, Deerfield Beach, Fla. 
Filed May 29, 1990, Ser. No. 530,900 
Int. Cl. GO8B 13/14 

U.S. Cl. 340—572 











1. An electronic article surveillance system capable of de- 
tecting the presence of a tag in a predetermined area having 
periodic interfering signals therein, comprising: 
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transmitting means including a transmitter for providing a 
modulated electromagnetic field in said predetermined 
area, said field being periodically swept at a predeter- 
mined sweep frequency over a predetermined range of 
frequencies, said tag having a resonant frequency within 
said predetermined range of frequencies; 

detecting means receiving as inputs said electromagnetic 
field and said periodic interfering signals for detecting 
both tag signals indicative of perturbations in said field 
caused by said tag present in said field and said periodic 
interfering signals; and 

discriminating means coupled to said detecting means for 
discriminating between said tag signals and said periodic 
interfering signals, said discriminating means including 
means responsive to said modulation in said electromag- 
netic field and for sensing time persistence of each of said 
tag signals and said periodic interfering signals and render- 
ing said detecting means non-responsive to said inputs 
thereto when said sensed time persistence exceeds a prede- 
termined length of time. 


5,300,923 
APPARATUS AND METHOD FOR DISABLING A SMOKE 
DETECTOR WHEN USING A SMOKE-EMANATING 
APPARATUS 
Ralph W. Gruber, P.O. Box 1977, Cave Creek, Ariz, 85331 
Filed Mar. 23, 1992, Ser. No. 855,779 
Int. Cl.5 GO8B 17/10 


USS. Cl. 340—628 8 Claims 


1. An apparatus for selectively disabling a smoke detector 
alarm in proximity with a smoke-generating device, the appa- 
ratus comprising: 

smoke detector means for generating an alarm in response to 

the detection of smoke; and 

switch means electronically coupled to the smoke-generat- 

ing device and also coupled to the smoke detector means 
for enabling the smoke detector means when said switch 
means is engaged in a first position and for disabling the 
smoke detector means when said switch means is engaged 
in a second position, the smoke-generating device is a 
cooking device that includes a fan and the switch means is 
electronically coupled to the smoke-generating device to 
turn the fan ON and OFF such that when the fan is ON 
the smoke detector means is disabled and when the fan is 
OFF the smoke detector means is enabled. 


5,300,924 
HARMONIC MEASURING INSTRUMENT FOR AC 
POWER SYSTEMS WITH A TIME-BASED THRESHOLD 
MEANS 
Alexander McEachern, Oakland, and Jamie Nicholson, Foster 
City, both of Calif., assignors to Basic Measuring Instru- 
ments, Foster City, Calif. 
Filed Aug. 21, 1992, Ser. No. 934,355 
Int. Ci.5 GO8B 21/00 
USS. Cl. 340—660 24 Claims 
1. An apparatus for measuring voltage harmonics and cur- 
rent harmonics on an alternating current power system com- 
prising: 
a. means for sensing a predetermined harmonic voltage 
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parameter and a predetermined harmonic current parame- 
ter coupled to the alternating current power system; 

b. means for comparing the harmonic voltage parameter to a 
predetermined voltage threshold and for comparing the 
harmonic current parameter to a predetermined current 
threshold coupled to the means for sensing; 

c. means for calculating a first time parameter during which 


the predetermined voltage threshold was exceeded by the 
harmonic voltage parameter and a second time parameter 
during which the predetermined current threshold was 
exceeded by the harmonic current parameter coupled to 
the means for comparing; and 

d. means for indicating when either the first time parameter 
or the second time parameter exceed a predetermined time 
threshold. 


5,300,925 
PROCESS AND APPARATUS FOR MONITORING OF 
VEHICLE CRAWLER CHAINS OF A VEHICLE DURING 
DRIVING 
Friedrich Depfenhart, Heimsheim, Fed. Rep. of Germany, as- 
signor to Dr. Ing. h.c.F. Porsche AG, Fed. Rep. of Germany 
Filed Mar. 23, 1992, Ser. No. 855,889 
Claims priority, application Fed. Rep. of Germany, Mar. 21, 
1991, 4109257 
Int. C1.5 GO8B 21/00 
9 Claims 


1. A process for monitoring at least one vehicle crawler 
chain for malfunctions during a driving operation with respect 
to an unacceptable change of pitch of links of the crawler chain 
so as to impair the driving operation, comprising the steps of 
monitoring an actual running sound of said crawler chain, 
triggering a defect signal for said crawler chain, when said 
unacceptable change of pitch occurs during the driving opera- 
tion, due to said defect signal exceeding a median running 
sound of an intact crawler chain, assigning to the median 
running sound a threshold pitch of the crawler chain to trigger 
the defect signal, and emitting a warning signal when a given 
signal frequency associated with the unacceptable change of 
pitch is above the threshold pitch, wherein the given signal 
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frequency is determined by generating a number of n-pulsed 
for each tooth of the driving gear which correspond to each 
pitch of the crawler chain, counting the thus generated pulses 
to obtain a count, starting the counting again at one, when a 
value is reached which corresponds to n-times the number of 
all the pitches of the crawler chain, using the count for deter- 
mining the rotating position of the pitches of the crawler chain, 
and adding up separately for each of the links of the crawler 
chain the number of said defect signals during a given time 
period. 


5,300,926 
MEDICAL APPARATUS, HAVING A SINGLE 
ACTUATING DEVICE 
Klaus Stoeckl, Bensheim, Fed. Rep. of Germany, assignor to 
Siemens Aktiengesellschaft, Munich, Fed. Rep. of Germany 
Filed May 2, 1991, Ser. No. 694,634 
Claims priority, application European Pat. Off., May 9, 1990, 
90108740.3 
Int. Cl.5 GO6K 15/18; A61M 31/00; A61B 10/00 
US. Cl. 345—157 27 Claims 


1. A medical apparatus comprising: 

a plurality of different physically elements, including device, 
instrument, and auxiliary functions, each having respec- 
tive, variable operating and positioning parameters associ- 
ated therewith; 

a single, user-manipulatable actuation element moveable in a 
manipulation range from a standby position successively 
to at least first and second working positions for selecting 
said operating parameters; 

user-operable control signal generator means connected to 
said actuation element and to said actuatable elements-for 
supplying respective control signals to said actuatable 
elements to set said variable operating parameters; 

visual display means for displaying a plurality of display 
elements corresponding to said actuatable elements and 
said operating parameters, and representing one of said 
device, instrument, and auxiliary functions to be selected; 

optical signal generator means connected to said control 
signal generator means and connected to said display 
means causing successive display of each display element 
corresponding to an actuatable element and the selected 
operating parameters for that actuatable element, said 
display elements being arranged on said visual display 
means along at least one limb on said visual display means 
and forming at least one information graphic block with 
said optical generator means on said visual display means; 
and 

electronic control means connected to said actuation ele- 
ment, said actuatable elements, said control signal genera- 
tor means, said optical signal generator means, and to said 
display means for driving said optical signal generator 
means to display said display elements in a succession 
when said actuatable element is in said first position to 
assist an operator in selecting said operating parameters 
via said control signal generator means, and for thereafter 
enabling operation of a selected, displayed actuatable 
element, at the selected operating parameters, only when 
said actuation element is moved to said second position. 
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5,300,927 
INPUT DEVICE FOR CAD 
Ryuji Arai, Sapporo, and Tatsuyoshi Ikuta, Tokyo, both of 
Japan, assignors to Mutoh Industries Ltd., Tokyo, Japan 
Filed Sep. 23, 1991, Ser. No. 764,294 
Claims priority, application Japan, Oct. 25, 1990, 2-287695 
Int. Cl.5 GO9G 1/16 


1. An input device for a CAD system, comprising: a drafting 
board-like digitizer on which a scene of a display device is 
shown, and a first cursor device for inputting a position signal 
to a control apparatus, wherein an indication position of the 
first cursor device, which is used by an operator to indicate a 
point on the digitizer, on said digitizer and another indication 
position on the screen of the display device are made to agree 
with each other on the digitizer, and drafting is carried out on 
the screen of the display device after inputting of the position 
signal, the input device comprising: means for displaying grad- 
uated right angle scale lines on the screen of said display de- 
vice, a second cursor device for controlling the right angle 
scale lines, said second cursor device being installed separately 
from said first cursor device, control means for moving said 
right angle scale lines in parallel and circularly on the screen 
according to an output signal of the second cursor device, a 
co-ordinate value multiply enlargement rate counting means 
for setting an enlarge indication area of a predetermined range 
in regard to the center of said right angle scale lines on the 
screen of the display device, setting an area-to-be-enlarged at 
the enlargement rate of the enlarge indication area, multiplying 
the co-ordinate value of the pattern in the area-to-be-enlarged 
by the enlarge rate in order to determine an enlarged co-ordi- 
nate system having a line width fixed at its original unenlarged 
width, display data overlapping means for composing or over- 
lapping the enlarge display data of said co-ordinate value 
multiply enlargement rate counting means on ordinal display 
data in order to display the composite data on the screen of the 
display device, and memory means for temporarily storing 
pattern data in said enlarge indication area as pattern data of an 
ordinal co-ordinate system. 


5,300,928 
LIQUID CRYSTAL COLOR DISPLAY DEVICE 

Shunpei Yamazaki, Tokyo, Japan, assignor to Semiconductor 

Energy Laboratory Co., Ltd., Kanagawa, Japan 

Continuation of Ser. No. 457,964, Dec. 27, 1989, abandoned. 
This application Jan. 21, 1992, Ser. No. 822,914 

Claims priority, application Japan, Dec. 27, 1988, 63-335629; 

Dec. 27, 1988, 63-335630 
Int. C1.5 GO9G 3/36, 5/02 

USS. Cl. 345—88 10 Claims 

1. A liquid crystal light source device comprising: 

a pair of substrates; 

a liquid crystal layer interposed between said substrates 
where the pair of substrates and the liquid crystal layer 
comprise a light source cell, said substrates having inside 
and outside surfaces, said inside surfaces facing said liquid 
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crystal layer and said outside surfaces located on an outer 
surface of said substrates other than said inside surfaces; 

at least one color filter having a primary color formed on an 
outside surface of one of said substrates; 

an electrode arrangement for applying electric fields to said 
liquid crystal layer, 

a light source for projecting a light on an entire surface of 
said liquid crystal layer through said at least one color 


filter, wherein said at least one filter faces away from the 
liquid crystal layer of the light source cell and towards 
said light source, 

wherein said light source device is used as a shutter device to 
control on and off states of light having a primary color or 
total color harmony of primary colors and wherein said 
liquid crystal layer includes a ferroelectric liquid crystal 
layer. 


5,300,929 
METHOD FOR DELINEATING AN ANOMALOUS 
GEOLOGIC STRUCTURE 
Mark K. MacLeod, Houston, Tex., assignor to Chevron Re- 
search and Technology Company, San Francisco, Calif. 
Filed Oct. 4, 1991, Ser. No. 771,298 
Int. Cl.5 GO1V 1/40 


USS. Cl. 340—853.8 4 Claims 


1. A method of determining the orientation of a sensing 

device in a wellbore comprising the steps of: 

(a) fixedly positioning said sensing device to the outside of a 
tubing means; 

(b) fixedly attaching an object that emits radiation in a radia- 
tion field, close to and with known orientation with re- 
spect to said sensing device, said radiation field emitting 
from a known position with respect to said sensing device; 

(c) lowering said tubing means into said wellbore to a known 
depth; 

(d) lowering a tool having a sensing mechanism that can 
observe said emitted radiation field, into said tubing means 
to a depth such that the direction of said radiation field 
can be determined; and 

(e) recording the direction of said radiation field and the 
inclination of said tubing means at this position, to deter- 
mine said orientation of said sensing device. 


ELECTRICAL 


5,300,930 

BINARY ENCODING METHOD WITH SUBSTANTIALLY 
UNIFORM RATE OF CHANGING OF THE BINARY 
ELEMENTS AND CORRESPONDING METHOD OF 

INCREMENTATION AND DECREMENTATION 

M. Jacques Burger, Bieville Beuville, and M. Marc Girault, 

Caen, both of France, assignors to France Telecom, France 
Filed Oct. 29, 1991, Ser. No. 784,545 
Claims priority, application France, Nov. 2, 1990, 90 13758 
Int. Cl.5 H03M 7/14 


USS. Cl. 341—96 24 Claims 


1. A method for prolonging lifetime of a set of binary ele- 
ments of a memory unit, the set of binary elements being con- 
figured for storage of digital data elements, said method com- 
prising a step of defining a reference field and a permutation 
field in said set of binary elements, and for each of said digital 
data elements to be stored, said method comprises the steps of: 

associating with said digital data element a first and a second 

sequence of binary elements, according to a reversible 
mathematical function, 

assigning the first sequence of binary elements to the refer- 

ence field, 

conducting a permutation of the binary elements of the 

second sequence of binary elements as a function of the 
first sequence of binary elements to form a permuted 
second sequence of binary elements, and 

assigning the permuted second sequence of binary elements 

to the permutation field. 


5,300,931 
MEMORY BASED VECTOR QUANTIZATION 

Robert A. Lindsay, Bountiful; Patrick S. Grant, Orem, and Val 

D. Vaughn, N. Salt Lake, all of Utah, assignors to UNISYS 

Corporation, Blue Bell, Pa. 

Filed Sep. 4, 1987, Ser. No. 93,331 
Int. Cl.5 HO3M 7/30 

US. Cl. 341—106 


1. Apparatus for high-speed compression of vector data 
inputs comprising: 
means for storing groups of scalar data, 
means for formatting said groups of scalar data into a plural- 
ity of vector dimensional data inputs coupled to said 
means for storing groups of scalar data, 
first encoder means for vector quantizing said plurality of 
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vector data inputs to provide a plurality of compressed 
encoded index data outputs, said compressed encoded 
index data outputs providing a unique index pointer out- 
put, and 

means for computing mapping of data on said compressed 
encoded index data outputs to provide a compressed 
compressed output coupled to said unique index pointer 
output. 


5,300,932 
MOTOR VEHICLE POLICE RADAR DETECTOR FOR 
DETECTING MULTIPLE RADAR SOURCES 
Michael D. Valentine; Stephen R. Scholl, and Clarence R. Groth, 
all of Cincinnati, Ohio, assignors to Valentine Research, Inc., 
Cincinnati, Ohio 
Continuation of Ser. No. 982,594, Nov. 27, 1992, Pat. No. 
5,250,951, which is a division of Ser. No. 891,715, Jun. 1, 1992, 
Pat. No. 5,206,651, which is a division of Ser. No. 687,282, Apr. 
18, 1991, Pat. No. 5,146,226. This application Jul. 20, 1993, Ser. 
No. 94,759 
The portion of the term of this patent subsequent to Apr. 27, 
2010, has been disclaimed. 
Int. Cl.5 G01S 7/40 
US. Cl. 342—20 


1. A method of operating a motor vehicle police radar signal 
detector for alerting an operator of a motor vehicle to incom- 
ing radar signals from more than one radar signal source, said 
method comprising the steps of: 

detecting an incoming first radar signal; 

identifying said detected first radar signal; 

alerting an operator of a motor vehicle using said radar 

signal detector that said identified first radar signal is 
incident on the motor vehicle; 

detecting an incoming second radar signal while said first 

radar signal is still incident on the motor vehicle; 
identifying said detected second radar signal; and 

alerting said operator that said second radar signal is incident 

on the motor vehicle. 


5,300,933 
STICK FIGURE RADAR TRACKING PROCESS 
Joseph H. Discenza, Poquoson, and C. Allen Butler, Hampton, 
both of Va., assignors to Daniel H. Wagner Associates, Inc., 
Hampton, Va. 
Filed Feb. 24, 1993, Ser. No. 21,661 
Int. Ct.5 GOIS 13/9] 
US, Cl. 342—36 7 Claims 
1. An improved method for radar tracking of ground traffic 
at an airport to reduce the occurrence of runway incursions, 
comprising the steps of: 
employing a radar system to continuously sweep an airport 
area and detect individual major components of individual 
fixed and moving objects within the sweep area on and 
adjacent to a specific runway; 
combining and centroiding the images from several individ- 
ual aircraft components detected to provide an estimate of 
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the true center and orientation of the aircraft and to form 
a stick-figure tracker for the aircraft being observed; 
identifying the aircraft observed by comparing the stick 
figure tracker obtained with known stick figure trackers 
for the type aircraft suspected in the area; 
measuring the range and bearing of the individual aircraft 
components; and 


23 


tracking each individual component in the stick figure 
tracker to thereby indicate and predict the precise relative 
location of critical aircraft physical components and give 
instantaneous information of any change in aircraft bear- 
ing between radar sweeps. 


. 5,300,934 
RADAR ALTIMETER LOOP SIMULATOR 


Vernon L. Asbell, Haltom City, and Kevin P. Nelms, Fort 
Worth, both of Tex., assignors to Fieldtech Avionics & Instru- 
ments, Inc., Fort Worth, Tex. 

Filed Aug. 27, 1992, Ser. No. 937,360 
Int. Cl.5 GO1S 7/40 


LOOP SIMULATOR COMMAND 
CONTROL AND DISPLAY 
F * VARIABLE ; 
SELECTABLE ber en 
| oe. TERMINATION j 


USS. Cl. 342—172 


DELAY 


LOOP SIMULATOR SIGNAL PATH 


1. A loop simulator for testing radar altimeters, comprising: 
a signal path of variable signal delay wherein a signal path 
attenuation is associated with the level of signal delay; 

a mode control to select a simulation altitude; 

a microprocessor to produce signal values corresponding to 
a selected mode; 

a control memory to convert the signal values to control 
signals, wherein the control signals control the signal path 
delay; and 

a display memory which converts the simulated altitude and 
signal path attenuation to display signals, and further 
including a means for displaying the display signals. 
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5,300,935 
ANTENNA CONTROLLING APPARATUS AND METHOD 
THEREOF 
Jae-cheon Yu, Seoul, Rep. of Korea, assignor to SamSung Elec- 
tronics Co., Ltd., Kyungki, Rep. of Korea 
Filed Dec. 28, 1992, Ser. No. 997,203 


5,300,936 
MULTIPLE BAND ANTENNA 


Jamaledin Izadian, San Jose, Calif., assignor to Loral Aerospace 


Corp., New York, N.Y. 
Filed Sep. 30, 1992, Ser. No. 954,274 
Int. Cl1.5 HO1Q 1/38, 21/28 


Claims priority, application Rep. of Korea, Dec. 26, 1991, U.S. Cl. 343—700 MS 


91-24490; Dec. 30, 1991, 91-25464 
Int. Cl.5 HO1Q 3/00 
USS. Cl. 342—359 5 Claims 


1. An antenna controlling apparatus for automatically fine 
tuning a broadcasting signal received through an antenna to 
precisely tune a desired channel, said apparatus comprising: 


antenna driving means for controlling the direction of the 
antenna to an optimum condition, as compared to a plural- 
ity of other conditions, for receiving radio waves for the 
desired channel; 

means for detecting a changing degree according to a 
change of direction of the antenna by said antenna driving 
means; 

means for storing direction information of the antenna ac- 
cording to an output from said detecting means when the 
direction of the antenna is in the optimum condition for 
receiving radio waves for the desired channel; 

controlling means for reading out from said storing means 
antenna direction information in the optimum condition 
during selection of the desired channel, and outputting the 
antenna direction information to said antenna driving 
means; 

a tuner for converting a high frequency signal of a broad- 
casting signal received via the antenna to an intermediate 
frequency signal; 

AFT means for automatically fine tuning an output signal of 
said tuner; 

comparing means for receiving an output signal of said AFT 
means and detecting a tuning condition; 

key input means having a preset key and a storage key for 
assigning and inputting a rotating angle of an antenna 
output via the detecting means so as to be stored in said 
storing means when the direction of the antenna is in the 
optimum condition for receiving radio waves; and 

displaying means for displaying a preset mode when said 
preset key is pressed via said key input means; 

wherein said storing means comprises a semiconductor 
memory for storing the rotating angle of the antenna 


18. A multiple band antenna comprising: 

an electrically conductive plate serving as a ground plane; 

a first planar electrically conductive radiator disposed paral- 
lel to said ground plane; 

an elongated electrically conductive rod radiator extending 
through a central portion of said planar radiator and ori- 
ented normally to said planar radiator; 

means for insulating said rod radiator from said planar radia- 
tor; 

a loop radiator encircling said planar radiator and being 
electrically insulated from said planar radiator; 

a second planar electrically conductive radiator disposed 
parallel to said first planar radiator and being located on a 
side of said first planar radiator opposite said ground 
plane, said second planar radiator being spaced apart from 
said first planar radiator, said second planar radiator being 
smaller than said first planar radiator, and said second 
electromagnetic signal having a smaller wavelength than 
said first electromagnetic signal; 

wherein a diameter of said first planar radiator and of said 
loop radiator is less than or equal approximately to one- 
half of a wavelength of radiation to be received respec- 
tively by said first planar radiator and said loop radiator; 
and 

said rod radiator has an electrical length greater than a 
cross-sectional dimension of said loop radiator for recep- 
tion of radiation having a longer wavelength than radia- 
tion for said first planar radiator and for said loop radiator. 


5,300,937 
LOOP ANTENNA 


John K. Capp, Boca Raton; Keith W. Neutzman, West Palm 


Beach, and John J. Parkes, Jr., Lantana, all of Fla., assignors 
to Motorola, Inc, Schaumburg, Il. 
Continuation of Ser. No. 686,851, Apr. 18, 1991, abandoned, 
which is a continuation of Ser. No. 416,090, Oct. 2, 1989, 
abandoned. This application Sep. 21, 1992, Ser. No. 948,078 
Int. Cl.5 H01Q 1/22, 7/00 


US. Cl. 343—702 5 Claims 


205 204 
202 


1. A loop antenna adapted for insertion within a housing, 


when said comparing means indicates that the output of comprising: 


said AFT means is within first and second predetermined 
threshold voltages. 


a first portion having first and second ends, the first portion 
including a first bend forming an obtuse angle of less than 
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180 degrees as measured between the first and second ends 5,300,939 
of the first portion; and METHOD AND APPARATUS FOR MEASURING 
a second portion having first and second ends, the second ANTENNA RADIATION EFFICIENCY 
portion including a second bend forming an obtuse angle Tadahiko Maeda, Yokohama; Yoshiaki Tsukumo, Tokyo; Sato- 
of less than 180 degrees as measured between the first and shi Yasuda, Kawasaki; Syuuichi Sekine, and Shuichi Obaya- 
second ends of the second portion, the second portion Shi, both of Urayasu, all of Japan, assignors to Kabushiki 
being integrally formed with the first portion, the first and Kaisha eg eg ed en 
second portions of the loop antenna being compressed riority. eidiinn J . tee 1 es 1991. 3-074833 
when inserted in the housing due to first and second forces  “!#ims P — as HO10 / 2 OR, — 
exerted in substantially opposite directions against respec- a 3 
tive first and second interior sides of the housing by the 
first and second bends, the first and second forces acting 
to resiliently engage the first and second portions of the 
loop antenna with the respective first and second interior 
sides of the housing for maintaining the loop antenna in a 
position within the housing that maximizes an effective 
capture area encompassed by the loop antenna. 


16 Claims 


1. An apparatus for measuring antenna radiation, efficiency, 
comprising: 
5,300,938 a frame having an inside space; 
ANTENNA SYSTEM FOR A DATA COMMUNICATION sa random field forming unit, for forming a random field, said 


RECEIVER random field forming unit comprising at least two parts, 


Tony Y. Maroun, Boynton Beach; William R. Van Dyke, Jr., said parts each arranged in the inside space of the frame, 
Lighthouse Point, and Gregory W. Fuller, Boca Raton, all of said parts each having a plurality of radio wave scatterers, 
Fla., assignors to Motorola, Inc., Schaumburg, Ill. and means for setting at random the intervals between the 


Filed Dec. 7, 1992, Ser. No. 986,314 radio wave scatterers and the curvatures of the radio 
Int. Cl.> HO1Q 1/24 wave scatterers; 


US. Cl. 343—702 a transmitting antenna, having a predetermined antenna 


radiation efficiency, situated within the random field, for 
transmitting predetermined radio waves; 

a to-be-measured antenna, situated within the random field, 
for transmitting predetermined radio waves, the antenna 
radiation efficiency of the to-be-measured antenna being 
unknown in advance; 

a receiving antenna, situated apart from the random field, for 
receiving radio waves from the transmitting antenna and 
the to-be-measured antenna; 

a field-strength meter for measuring a first cumulative prob- 
ability of the receiving power corresponding to the trans- 
mitting antenna and a second cumulative probability of 
the receiving power corresponding to the to-be-measuted 
antenna, in accordance with the radio waves received by 
the receiving antenna; and 

computation means for computing the antenna radiation 
efficiency of the to-be-measured antenna in accordance 
with the first cumulative probability of the receiving 
power, the second cumulative probability of the receiving 
power and the antenna radiation efficiency of the trans- 
mitting antenna. 

1. A supplementary antenna system for a communication 
receiver assigned to an operating frequency, and which has an 5,300,940 
internal antenna which is coupled to a portable computer to 
deliver received data messages thereto, said supplementary BROADBAND ANTENNA - 
antenna system comprising: Kenneth D. Simmons, Lincoln, Nebr., assignor to Centurion 
a loop antenna, resonated at the receiver operating fre- Sntesmntionsl, ane. Stawin, Sehr. 
eR AP I i ie ataciaelh ae Continuation of Ser. No. 728,745, Jul. 12, 1991, abandoned. This 
pe orgs ee any oe wee nme ane application Mar. 22, 1993, Ser. No. 34,153 
of the communication receiver; and 


‘ : Int. Cl.5 H01Q 1/36, 9/32 
a wireframe shield, resonated at a frequency different than qj Cj, 343—749 Qi / 2 Clai 


the receiver operating frequency, and electrically coupled 4. A broadband antenna for use with a source of RF energy, 
to, and physically oriented perpendicular to, said loop comprising: 

antenna, for shielding the communication receiver from _a connector having first and second ends, 

an electrical interference signal generated by the portable __ said first end of said connector being adapted for connection 
computer. to said source of RF energy, 
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a hollow housing having open first and second ends, 

said first end of said housing embracing said second end of 
said connector, 

a conductive insert mounted in said second end of said hous- 
ing and having a cylindrical end portion protruding there- 
from, 

an elongated radiator comprising a helical wound coil hav- 
ing one end mounted on said cylindrical end portion of 
said insert, 

an inductor in said housing interconnecting said connector 
and said insert, 


said inductor including a toroid having a conductor wire 


wrapped therearound a predetermined number of turns, 
said conductor wire being in direct communication from 
said toroid to said connector and from said toroid to said 
insert, 

capacitor means connected between said connector and said 
insert to form a broadband tuned circuit, 

and an elongated hollow sheath embracing said housing, said 
radiator, and at least a portion of said connector. 


5,300,941 
INTEGRATED MMDS ANTENNA AND DOWN 
CONVERTER 
Dale L. Hemmie, and Marc D. Mills, both of Burlington, Iowa, 
assignors to Conifer Corporation, Burlington, Iowa 

Continuation of Ser. No. 707,918, May 30, 1991, Pat. No. 

5,202,699. This application Jan. 5, 1993, Ser. No. 4,968 
The portion of the term of this patent subsequent to Apr. 13, 
2010, has been disclaimed. 

Int. Cl.5 H01Q 19/130, 9/200 
US. Cl, 343—840 8 Claims 

5. An integrated semi-parabolic antenna/down converter 

MMDS receiving system comprising: 

a semi-parabolic antenna, 

a pair of driven feed elements, 

a support boom formed of conductive material connected to 
said semi-parabolic antenna for holding said driven feed 
elements in the focal area of said semi-parabolic antenna, 
said support boom having a formed hollow interior, 

a down converter formed in an elongated shape to fit en- 
tirely within said formed hollow interior of said support 
boom, said down converter at least comprising: 

(a) a printed circuit board, said printed circuit board having 
a bottom ground plane, said printed circuit board having 
an input end, 

(b) an RF filter located on said input end of said printed 
circuit board, said RF filter having an input end, the input 
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end of said RF filter being electrically coupled to said 
driven feed elements, 

(c) an RF filter shield covering said RF filter and electrically 
connected to at least said bottom ground plane of said 
printed circuit board, said RF filter shield having a plural- 
ity of first RF filter shield grounding means located 
thereon so as to abut against the formed hollow interior of 
said conductive material of said support boom in order to 
(1) establish an electrical ground connection therewith 


and (2) position said input end of said printed circuit board 
within said formed hollow interior, and 

(d) said first printed circuit board having a second RF filter 
shield grounding means connected to said bottom ground 
plane so as to abut against the formed hollow interior of 
said support boom in order to (1) establish a ground con- 
nection to said conductive material of said formed hollow 
interior of said support boom and (2) position said first 
printed circuit board within said hollow formed interior. 


5,300,942 
HIGH EFFICIENCY LIGHT VALVE PROJECTION 
SYSTEM WITH DECREASED PERCEPTION OF SPACES 
BETWEEN PIXELS AND/OR HINES 
Eugene Dolgoff, Westbury, N.Y., assignor to Projectavision 
Incorporated, New York, N.Y. 
Continuation-in-part of Ser. No. 290,040, Dec. 23, 1988, Pat. No. 
5,012,274, which is a continuation-in-part of Ser. No. 140,233, 
Dec. 31, 1987, abandoned. This application Feb. 21, 1991, Ser. 
No. 659,596 

The portion of the term of this patent subsequent to Jun. 4, 2008, 

has been disclaimed. 

Int. Cl.5 GO9G 5/00 


US. Cl. 345—32 168 Claims 





1. An electronic image projection system, comprising: 
a light source; 
a light valve means for forming an image on which informa- 
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tion can be present as pixels or lines, said light valve means 

including one of: 

a single light valve having perceived dead spaces caused 
by presence of relatively darker pixels or lines adjacent 
to relatively lighter pixels or lines and real dead spaces 
between pixels, or lines defined by actual non-informa- 
tion bearing spaces between pixels or lines, and 

a plurality of light valves having at least one of real dead 
spaces between pixels or lines defined by actual non- 
information bearing spaces between pixels or lines and 
perceived dead spaces caused by presence of relatively 
darker pixels or lines adjacent to relatively lighter pixels 
or lines; 

means for projecting the image formed by said light valve 
means onto a viewing area; and 

means to substantially eliminate perception of perceived 
dead spaces and real dead spaces between pixels or lines in 
the image projected by the single light valve and to sub- 
stantially eliminate perception of at least one of real dead 
spaces between pixels or lines and perceived dead spaces 
in the image projected by the plurality of light valves. 


5,300,943 
MULTIPLE DISPLAY WORKSTATION WITH 
CONDUCTIVE SURFACE OVERLAY CONTROL 
Thomas Jakobs, Chicago; Wayne D. Jung, Skokie; Richard A. 
Karlin; Leonard Reiffel, both of Chicago; Raphael K. Tam, 
Glenview; Timothy T. Tutt, Skokie, and Michael F. Dunk, 
DesPlaines, all of Ill., assignors to Goldstar Electron Co., 
Ltd., Cheongju, Rep. of Korea 
Continuation of Ser. No. 395,160, Jun. 17, 1989, abandoned, 
which is a continuation of Ser. No. 914,924, Oct. 3, 1986, 
abandoned. This application Aug. 21, 1991, Ser. No. 751,605 
Int. Cl.5 G09G 5/00 
US. Cl. 345—1 











1. An interactive video workstation for processing video 

images comprising: 

a plurality of display units for displaying video images, 
including at least a first display unit for displaying textual 
information, a second display unit for displaying graphic 
information and a third display unit for displaying control 
information, wherein each of the display units has a sub- 
stantially planar display surface; 

a coordinate sensing means having a single transparent ener- 
gized conductive surface with a front surface and a back 
surface, a stylus and a coordinate calculation means, 
wherein the stylus and single conductive surface are each 
connected to the calculation means and wherein the calcu- 
lation means calculates the coordinate position of the 
stylus with respect to the single conductive surface, and 
wherein the plurality of video display units are positioned 
in proximity to the back surface of the single conductive 
surface wherein the single conductive surface substan- 
tially overlays the entire surface area of each of the dis- 
play surfaces of the plurality of display units; 

function symbols mechanically affixed to the single conduc- 
tive surface adjacent to one or more of the video display 
units, wherein each of the function symbols is associated 
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with a particular video image processing function of the 
workstation; and 

control means connected to each of the display units and to 
the coordinate sensing means for controlling each of the 
display units, wherein the control means is responsive to 
the position of the stylus with respect to the single con- 
ductive surface and wherein the control means is further 
responsive to the coordinate calculation means of the 
coordinate sensing means when the stylus is positioned 
near any of the function symbols, wherein the video im- 
ages displayed on the plurality of display units are con- 
trolled by the position of the stylus with respect to one or 
more of the plurality of display units and/or function 
symbols, and wherein the textual information displayed on 
the first display unit corresponds to the graphic informa- 
tion displayed on the second display unit. 


5,300,944 
VIDEO DISPLAY SYSTEM AND METHOD OF USING 
SAME 
Leonid Shapiro, Lakeside; Robert W. Shaw, Escondido, and 
Randall S, Farwell, San Diego, all of Calif., assignors to Prox- 
ima Corporation, San Diego, Calif. 

Continuation of Ser. No. 690,531, Apr. 23, 1991, abandoned, 
which is a continuation-in-part of Ser. No. 616,178, Nov. 19, 
1990, Pat. No. 5,276,436, which is a continuation-in-part of Ser. 
No. 586,506, Sep. 21, 1990, Pat. No. 5,225,875, which is a 
continuation-in-part of Ser. No. 546,238, Jun. 29, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 506,621, 
Apr. 9, 1990, abandoned, which is a continuation-in-part of Ser. 
No. 506,429, Apr. 9, 1990, abandoned, which is a 
continuation-in-part of Ser. No. 472,668, Jan. 30, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 222,144, 
Jul. 21, 1988, abandoned. This application Sep. 24, 1992, Ser. 
No. 950,451 
Int. Cl.5 G09G 3/36 

23 Claims 




















1. A method for enhancing the number of image color shad- 
ing levels produced by a display device in response to a video 
signal, said video signal for driving an X by Y matrix of pixel 
image producing devices, and said display device having an m 
by n matrix array of pixel elements, where m and n are substan- 
tially smaller than X and Y respectively, comprising: 

receiving and reformatting the video signal into a display 

input signal for driving the m by n matrix of pixel ele- 
ments, said input signal being indicative of N number of 
desired shading levels for the pixel elements in them by n 
matrix of pixel elements; 

assigning pairs of gray scale codes to corresponding adjacent 

pairs of pixel elements in said m by n matrix, where one of 
the gray scale codes is indicative of one of an M number 
of shading levels and the other one of the gray scale codes 
is indicative of one of a P number of shading levels, and 
where N is substantially equal to M times P; 
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energizing selectively certain ones of the pixel elements an 
average number of times over a large number of succes- 
sive frame time period intervals to produce pixel images 
having M number of different shading levels of individual 
ones of a plurality of individual colors; 

energizing selectively certain other ones of the pixel ele- 
ments adjacent to the last mentioned pixel elements an 
another average number of times over said large number 
of successive frame time period intervals to produce pixel 
images having P number of different shading levels of 
individual ones of said plurality of individual colors; and 

controlling the energizing of said pixel elements to cause a 
composite pixel image to be displayed by the display 
device every frame period, said composite pixel image 
having a composite shading level substantially equal to the 
desired one of the N shading levels. 


5,300,945 
DUAL OSCILLATING DRIVE CIRCUIT FOR A DISPLAY 
APPARATUS HAVING IMPROVED PIXEL OFF-STATE 
OPERATION 
Takaaki Iemoto, Takaichi; Koji Kumada; Takashi Ohnishi, both 
of Tenri, and Hideki Yakushigawa, Ikoma, all of Japan, as- 
signors to Sharp Kabushiki Kaisha, Osaka, Japan 
Filed Jun. 10, 1992, Ser. No. 896,100 
Claims priority, application Japan, Jun. 10, 1991, 3-138028 
Int. Cl.5 G09G 3/36 


USS. Cl, 345—92 7 Claims 
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1. A drive circuit for a display apparatus having a display 
section including a pixel, a switching element connected to said 
pixel and a scanning electrode connected to said switching 
element through a gate electrode of the switching element, and 
a pixel electrode and a counter electrode being provided on 
opposite sides of said pixel, said drive circuit comprising: 
a first means for applying a first oscillating voltage to said 
counter electrode; and 
a second means for applying a second oscillating voltage 
having the same phase and the same amplitude as said first 
oscillating voltage to said scanning electrode during a 
period when said switching element is to be in an off-state; 
said second means applying a third voltage to said scanning 
electrode during a period when said switching element is 
to be in an on-state, said third voltage being larger than 
said second oscillating voltage. 


5,300,946 

METHOD FOR OUTPUTTING TRANSPARENT TEXT 
Stuart R. Patrick, Issaquah, Wash., assignor to Microsoft Cor- 

poration, Redmond, Wash. 

Filed Dec. 8, 1992, Ser. No. 986,793 
Int. Cl1.5 GO9G 1/28 

US. Cl. 345—153 7 Claims 

1. In a data processing system having a processor, a video 
display and a video adapter, wherein said video adapter in- 
cludes a bit mask register, a method of writing transparent text 
to the video display comprising the steps of: 

a) writing a fixed bit pattern into the bit mask register; 

b) providing a bit mask from the processor for the text that 

indicates which pixels of the video display are to be 
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changed to a new color from a current color and which 
pixels are not to be changed, wherein the bit mask includes 
an associated bit for each pixel indicating whether or not 
the pixel is to be changed to the new color; 

c) performing a logical operation with contents of the bit 
mask register and the bit mask to produce an effective bit 
mask; 
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d) changing the color of each pixel, having an associated bit 
in the effective bit mask that indicates that the pixel is to 
be changed to the new color; and 
e) keeping the current colors of each pixel having an associ- 
ated bit in the effective bit mask that indicates that the 
pixel is not to be changed to create transparent text. 





5,300,947 
GRAPHIC PATTERN PROCESSING APPARATUS_~.. 

Koyo Katsura; Hideo Maejima, and Hisashi Kajiwara, all of 

Hitachi, Japan, assignors to Hitachi, Ltd., Tokyo and Hitachi, 

Engineering Co., Ltd., Ibaraki, both of Japan 
Division of Ser. No. 350,254, May 11, 1989, Pat. No. 5,043,713, 
which is a division of Ser. No. 686,039, Dec. 24, 1984, Pat. No. 

4,862,150. This application Jul. 29, 1991, Ser. No. 737,398 

Claims priority, application Japan, Dec. 26, 1983, 58-246986; 
Feb. 17, 1984, 59-27155; Jun. 14, 1984, 59-120679 

Int. Cl.5 GO9G 5/02 


US. Cl. 345—155 53 Claims 
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1. A graphic data generating apparatus comprising: 
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information output means for outputting an image of graphic 
data; 

memory means for storing pixels of graphic data to be pro- 
vided to said information output means; 

a pattern memory for storing pattern data having at least one 
bit per pixel of said graphic data; and 

a graphic data processing apparatus including a plurality of 
data storage means, each of the data storage means storing 
pixel data having at least one bit, means for selecting one 
of said data storage means depending upon a value of said 
at least one bit per of said graphic data and means for 
writing the pixel data in said selected storage means as 
graphic data into an address of said memory means. 


5,300,948 
DISPLAY CONTROL APPARATUS 

Yoshinori Tsujido, and Eriko Tayaoka, both of Hyogo, Japan, 

assignors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, 

Japan 

Filed May 6, 1991, Ser. No. 696,058 
Claims priority, application Japan, May 11, 1990, 2-122473 
Int. Cl.5 GO9G 1/02 

US. Cl. 345—189 


1. A display control apparatus, responsive to a signal which 
is indicative of display data writing load, said apparatus com- 
prising: 

a plurality of frame memories for containing display data for 
display on a raster-scan display having a plurality of verti- 
cally consecutive display lines, 

a plurality of display data writing means for writing display 
data to said frame memories, 

an output display logic for receiving the display data from 
said plurality of frame memories and outputting the re- 
ceived display data to said display, and 

a frame switching control means for coupling at least one of 
said plurality of frame memories to said output display 
logic and having 
a first operational mode in which only one of said plurality 

of frame memories is coupled to said output display 
logic, 

a double-buffer operational mode in which two of said 
plurality of frame memories are alternately coupled to 
‘said output display logic at the timing of vertical retrace 
intervals of the raster-scan display, whereby the two 
frame memories supply display data to the output dis- 
play logic in an alternating fashion and the output dis- 
play logic outputs the received display data in alternat- 
ing fashion, and 
third operational mode in which at least two of the 
plurality of frame memories are successively coupled to 
said output display logic, at the timing of horizontal 
retrace intervals, whereby successive scan lines of the 
display are supplied display data from the at least two 
frame memories in successive fashion 

and having means for causing the frame switching control 
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means to operate in one of said modes in response to the 


signal. 


5,300,949 
SCALABLE DIGITAL VIDEO DECOMPRESSOR 
Arturo A, Rodriquez, Belmont, Calif.; Mark A. Pietras, Boynton 
Beach, Fla.; Steven M. Hancock, Boca Raton, Fla.; Robert F. 
Kantner, Jr., Boca Raton, Fla.; Charles T. Rutherfoord, Del- 
ray Beach, Fia., and Leslie R. Wilson, Boca Raton, Fia., 
assignors to International Business Machines Corporation, 
Armonk, N.Y. 
Filed Oct. 22, 1992, Ser. No. 965,129 
Int. Cl.5 GO9G 1/06 
U.S. Cl, 345—202 


1. A method of decompressing a compressed video segment 
including a sequence of frames with selected scaling of frame 
resolution and color depth for playback on a playback plat- 
form, the method comprising the steps of: 

generating an output resolution scale for a frame; 

retrieving the frame from the compressed video stream in 

elementary units; 

determining a display type for each retrieved elementary 

unit, the display types including an unchanged type, a 
homogeneous type, and a pattern type; 

for a retrieved elementary unit of the unchanged type, mov- 

ing an output pointer to a display buffer by an elementary 
unit scaled by the output resolution scale; 

for a retrieved elementary unit of the homogeneous type, 

applying a color retrieved from the compressed video 
stream to an area in the display buffer scaled by the output 
resolution scale; and 

for a retrieved elementary unit of the pattern type, retrieving 

a pattern from the compressed video stream and applying 
the pattern to an area in the display buffer scaled by the 
output resolution scale. 


5,300,950 
INTERLACED INK JET PRINTER 
Juan E. Lopez, Newbury Park, and Dung Do, Burbank, both of 
Calif., assignors to DataProducts Corporation, Woodland 
Hills, Calif. 
Continuation of Ser. No. 611,187, Nov. 9, 1990, abandoned. This 
application Apr. 30, 1992, Ser. No. 876,913 
Int. Cl.5 B41J 2/01, 2/15 
US. Cl. 346—1.1 9 Claims 
1. An improved process for printing onto a print region of a 
substrate for use in an ink jet printer having a print head com- 
prised of a slanted array of 2n numbered jetting nozzles having 
a uniform spacing V in a first direction, n being a positive 
integer and the array including a first nozzle numbered | at a 
first end of the array and a last nozzle numbered 2n at a second 
end of the array, the nozzles being activated to jet ink droplets 
onto the substrate during successive passes of the print head 
over the substrate in a second direction, and the print region 
having first and second edges which are spaced apart in the 
first direction; the improved process comprising the steps of: 
(a) positioning the substrate opposite the print head so that 
the nozzle numbered n or n+1 is located substantially 
opposite the first edge of the print region and the nozzles 
between n or n+1 and 2n are located opposite the print 
region and then activating selected ones of only nozzles n 
to 2n or n+1 to 2n during a first pass of the print head to 
jet ink droplets; and 
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(b) moving the substrate in the first direction relative to the 
print head, so that the first edge moves away from the 
array of nozzles, in a plurality of increments having incre- 
ment lengths which alternate between an increment 
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length of about (2n+ 1)-(V/2) and an increment length of 
about (2n—1)-(V/2), and effecting a pass of the print head 
in the second direction while activating selected ones of 
nozzles 1 to 2n after each increment of movement in the 
first direction. 


5,300,951 
MEMBER COATED WITH CERAMIC MATERIAL AND 
METHOD OF MANUFACTURING THE SAME 
Mutsuki Yamazaki, Yokohama, Japan, assignor to Kabushiki 
Kaisha Toshiba, Kawasaki, Japan 
Continuation of Ser. No. 718,901, Jun. 24, 1991, abandoned, 
which is a continuation of Ser. No. 240,375, Sep. 1, 1988, 
abandoned, which is a continuation of Ser. No. 934,792, Nov. 25, 
1986, abandoned. This application May 18, 1993, Ser. No. 64,749 
Claims priority, application Japan, Nov. 28, 1985, 60-267745; 
Nov. 28, 1985, 60-267748; Nov. 28, 1985, 60-267749 
Int. C1.5 C23C 11/00 


US. Cl. 346—1.1 8 Claims 


1. In a laser printer, the combination comprising a laser 
scanner and a sliding shaft member for said laser scanner which 
slidingly rotates at high speed and comprises (a) an iron-based 
cylindrical shaft having a main surface with a region contain- 
ing at least one element selected from the group consisting of 
oxygen and nitrogen at a concentration higher than that of 
another region in said main surface, said region being formed 
by treating the main surface with a plasma of a gas containing 
at least one element selected from the group consistent of 
oxygen and nitrogen, and (b) a Si atoms-containing layer 
formed on said main surface of said cylindrical shaft by a 
plasma chemical vapor deposition using Si atoms-containing 
raw gas, said Si atoms-containing layer formed on said main 
surface of said cylindrical shaft comprising a material selected 
from the group consisting of silicon nitride, silicon carbonitride 
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and silicon carboxide, and containing at least one element 
selected from the group consisting of hydrogen and halogen. 


5,300,952 
THERMAL IMAGE FORMING EQUIPMENT FORMS 
IMAGE DIRECTLY ON IMAGE CARRIER OR PAPER 
SHEET 
Takeo Wada, Tokyo; Makoto Obu, Yokohama; Toshiyuki 
Kawanishi, Numazu; Noriyoshi Tarumi, Tokyo; Masato 
Igarashi, Numazu; Takashi Mori, Tokyo; Katsuaki Miyawaki, 
Yokohama, and Minoru Suzuki, Yokohama, all of Japan, 
assignors to Ricoh Company, Ltd., Tokyo, Japan 
Filed Oct. 25, 1991, Ser. No. 782,609 
Claims priority, application Japan, Oct. 25, 1990, 2-288060; 
Oct. 25, 1990, 2-288061; Jun. 26, 1991, 3-181757 
Int. Cl.5 GO3G 15/00 
US. Cl. 346—76 PH 


1. Image forming equipment for applying heat to an image 
carrier which undergoes discharging in association with an 
image to attenuate part of the potential of said image carrier to 
thereby form a latent image on said image carrier and then 
developing said latent image to produce a visible image, said 
equipment comprising: 

an image carrier; 

a fixing device for fixing said visible image; 

transfer medium feeding means for feeding a transfer me- 

dium to the surface of said image carrier carrying said 
visible image thereon while said image carrier is trans- 
ported; and 

transporting means for driving, when the transfer medium is 

not fed from said transfer medium feeding means, said 
image carrier carrying said visible image to the outside of 
said equipment via said fixing device or driving, when a 
transfer medium is fed from said transfer medium feeding 
means, said transfer medium to the outside of said equip- 
ment together with said image carrier via said fixing de- 
vice, said image carrier being formed of polyethylene 
terephthalate, or a mixture of polybutylene terephthalate 
and silicon dioxide, 

wherein said fixing device comprises a pair of conductive 

members facing each other at the intermediary of a trans- 
port path along which said image carrier is transported, 
and a power source for generating an electric field be- 
tween said pair of conductive members. 


5,300,953 
THERMAL RIBBON CASSETTE TENSION CONTROL 
FOR A THERMAL POSTAGE METER 

Robert B. Schulte, Springboro, Ohio, assignor to Pitney Bowes 

Inc., Stamford, Conn. 

Filed Sep. 24, 1992, Ser. No. 949,942 
Int. Cl.5 B41J 33/36 

USS. Cl. 346—76 PH 3 Claims 

1. An improved thermal printing postage meter having a 
base supporting a registration wall and a deck, and having a 
thermal print head fixably mounted to said registration wall 
above a portion of said deck to define a print station, a thermal 
ribbon cassette detachably mounted to said registration wall, 
said thermal ribbon cassette having a thermal transfer ribbon 
supply mounted around a supply roller and threaded past said 
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print head in said printing station to a take-up roller, for print- 
ing on an media traversing said print station wherein the im- 
provement comprises: 

a platen roller; 

a platen roller assembly means for supporting said platen 
roller and for position said platen roller to assume a sec- 
ond positioned biasing said media against said thermal 
transfer ribbon and said thermal print head, and a home 
position ducked below said deck; 


first motor drive means for rotatively driving said platen 
roller, wherein rotation of said platen roller simulta- 
neously drives said media and thermal transfer ribbon past 
said print head; 

second motor drive means for driving said take-up roller 
during a print cycle; 

a microcontroller means in communication with said first 
motor drive means and said second motor drive means for 
driving said first and second motor drive means at comple- 
mentary speeds whereby the web tension of said thermal 
transfer ribbon remains constant. 


5,300,954 
OPTICAL PRINTER HEAD 
Shunji Murano, Aira, and Yuuji Kurazono, Kokubu, both of 
Japan, assignors to Kyocera Corporation, Kyoto, Japan 
Filed Nov. 29, 1990, Ser. No. 619,874 
Claims priority, application Japan, Nov. 30, 1989, 1-312671 
Int. Cl.5 G01D 15/14 


US. Cl. 346—107 R 21 Claims 


1. In an optical printer head having a piurality of light emit- 
ting elements arranged in a row and responsive to drive cur- 
rents for scanning a rotatable photosensitive drum to form a 
latent electrostatic image thereon, the improvement wherein 

each of said light emitting elements has a light emitting 

region which is elongated a predetermined length extend- 
ing along a direction of rotational movement of said pho- 
tosensitive drum, each of said light emitting elements 
further has electrode means for applying a drive current to 
each region so that a light intensity profile of a light emit- 
ted by each region is substantially uniform both along and 
transverse to the direction of rotational movement of said 
photosensitive drum. 
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5,300,955 
METHODS OF AND APPARATUS FOR RECORDING 
IMAGES OCCURRING JUST PRIOR TO A RAPID, 
RANDOM EVENT 
Edward F. Kelley, Montpelier, Id., assignor to The United States 
of America as represented by the United States Department of 
Energy, Washington, D.C. 
Continuation-in-part of Ser. No. 373,536, Jun. 30, 1989, 
abandoned. This application Dec. 5, 1991, Ser. No. 802,589 
Int. Cl.5 HO4N 1/2] 


US. Cl. 346—107 R 12 Claims 


1. An apparatus for recording images of events in a medium, 
wherein the images that are recorded are of conditions existing 
just prior to and during the occurrence of a triggering event in 
the medium and wherein the triggering event triggers record- 
ing of these images, comprising: 

a lighting means for continuously generating a light beam 

and passing it through a medium being studied; 

a stimulating means for causing random events in said me- 
dium, said random events generating an image that is 
carried by said light beam; 

a recording means for recording images carried by said light 
beam; 

a triggering means for enabling said triggering events caused 
by said stimulating means to activate said recording means 
upon the occurrence of said random events; and 

an optical delay path that receives the imagebearing light 
beam and presents a focused image to said recording 
means, wherein: 
said optical delay path takes longer for the light beam to 

traverse than it takes for the triggering means to trigger 
said recording means so that the images recorded are 
those generated during a fixed period before and during 
said triggering event, 
the optical delay path has an array of 4n+2 flat mirrors 
(where n is an integer) in a symmetric circular array 
around a central flat mirror, all said flat mirrors facing 
said spherical focusing mirror and are at a distance 
equal to the focal length of said spherical mirror, 
astigmatic effects caused by off-axis reflections from said 
spherical focusing mirror are minimized by a reflection 
sequence that provides a symmetric path in which each 
flat mirror in the symmetric circular array is hit once, 
from which said light beam passes to said recording means. 


5,300,956 
MULTIBEAM SEMICONDUCTOR LASER ARRAY AND 
MULTIBEAM LASER PRINTER 
Takeshi Ohta, and Masao Ito, both of Kanagawa, Japan, assign- 
ors to Fuji Xerox Co., Ltd., Tokyo, Japan 
Filed Feb. 27, 1992, Ser. No. 842,712 
Claims priority, application Japan, Feb. 28, 1991, 3-34374; 
Jun. 28, 1991, 3-158608 
Int. Cl. B41J 2/455 
U.S. Cl. 346—107 R 14 Claims 
1. A multibeam semiconductor laser array comprising n 
independently addressable semiconductor lasers which are 
arranged with a distance r between the lasers, wherein laser 
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beams emitted from centers of respective semiconductor lasers 
are aligned on a straight line and the distance r is determined 
according to the following equation when a light emitting 


wave length of each of the semiconductor lasers is expressed as 
d and a divergence panel of the laser beams in a direction of the 
straight line is expressed as 0): 
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such that r>(2* a laser width) and where n is an integer equal 
to or more than 2, 7 is a circle ratio, 6; >0, I is an interlacing 
period of the lasers which is a natural number mutually prime 
to n, and k is a spot diameter correction coefficient which is a 
real number in a range of 1.4=k=1.8. 


5,300,957 
METHOD AND APPARATUS FOR HIGH-SPEED 
INTERLACED PRINTING IN THE DIRECTION OF 
PRINT HEAD SCANNING 

Edward F. Burke, Lake Oswego, Oreg., assignor to Tektronix, 

Inc., Wilsonville, Oreg. 
Continuation of Ser. No. 649,635, Feb. 1, 1991, abandoned. This 

application Feb. 12, 1992, Ser. No. 836,172 
Int. Cl.5 B41J 2/01 

US. Cl. 346—1.1 
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1. A method for interlaced ink jet printing of an image com- 
posed of a plurality of pixels disposed at selected pixel loca- 
tions in an advance direction and a scan direction over a sur- 
face of a print medium, using an ink jet print head having an 
ink jet printing individual pixels at a predetermined printing 
rate, comprising the steps of: 

(a) positioning the print head at a selected location along the 

advance direction; 

(b) moving the print medium relative to the print head in the 
scan direction to pass pixel locations distributed along the 
advance direction past the print head; 

(c) while maintaining the print head at the selected location, 
printing at the predetermined printing rate a first set of 
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pixels alternating in at least the scan direction during a 
first pass of the print medium past the print head; 

(d) subsequently printing at the predetermined printing rate 
a second set of pixels alternating in at least the scan direc- 
tion during a second pass of the print medium past the 
print head while maintaining the print head at the selected 
location; 

(e) repositioning the print head to another selected location 
along the advance direction; and 

(f) repeating steps (c) and (d); 

(g) repositioning the print head to additional locations along 
the advance direction; and 

(h) repeating steps (c) and (d) at each of the additional loca- 
tions. 


5,300,958 
METHOD AND APPARATUS FOR AUTOMATICALLY 
CLEANING THE PRINTHEAD OF A THERMAL INKJET 
CARTRIDGE 
Peter M. Burke, and Earl L. Barton, both of Corvallis, Oreg., 
assignors to Hewlett-Packard Company, Palo Alto, Calif. 
Filed Feb. 28, 1992, Ser. No. 843,499 
Int. Cl.5 B415 2/165 


USS. Cl. 346—140 R 30 Claims 


15. A self-cleaning thermal inkjet printing system for use in 
a thermal inkjet printer unit comprising: 

an ink cartridge detachably mounted to and movably posi- 
tioned within said thermal inkjet printer unit, said car- 
tridge comprising a housing having a supply of ink therein 
and a printhead in fluid communication with said ink, said 
printhead comprising a plurality of resistors and an outer 
plate having a plurality of openings therethrough, said ink 
being expelled from said openings through said plate by 
heat generated from said resistors during operation of said 
cartridge, said cartridge further comprising a compart- 
ment having a primary absorbent member therein impreg- 
nated with a supply of a printhead cleaning solution, said 
compartment being positioned inside of said housing of 
said cartridge and comprising at least one opening there- 
through in order to provide access to and enable direct 
contact with said primary absorbent member, said housing 
of said cartridge further comprising an ink chamber 
therein, said supply of ink being retained within said ink 
chamber, said ink chamber being maintained separately 
from said compartment having said primary absorbent 
member therein; and 

a service station mounted to said printer unit, said cartridge 
being oriented in a parked position directly above said 
service station when said cartridge is not in operation, said 
service station comprising a platform having a plurality of 
resilient, elongate wiper members secured thereto, said 
wiper members comprising a first wiper member and a 
second wiper member, said first wiper member being 
positioned adjacent to and directly against said second 
wiper member in order to form a capillary pathway there- 
between, said wiper members coming in direct contact 
with said printhead during movement of said cartridge in 
order to clean said printhead, said wiper members being 
secured to said platform at a position thereon so that when 
said cartridge is in said parked position said wiper mem- 
bers are aligned with said compartment of said cartridge 
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and in direct contact with said primary absorbent member 
through said opening in said compartment in order to 
receive said cleaning solution therefrom, said cleaning 
solution being received and retained within said capillary 
pathway between said first wiper member and said second 
wiper member. 


5,300,959 
EFFICIENT CONDUCTOR ROUTING FOR INKJET 
PRINTHEAD 
Paul H. McClelland, Monmouth; Kenneth E. Trueba, and Neal 
W. Meyer, both of Corvallis, all of Oreg., assignors to Hewl- 
ett-Packard Company, Palo Alto, Calif. 
Filed Apr. 2, 1992, Ser. No. 862,667 
Int. Cl.5 G01D 15/18 
US. Cl. 346—140 R 


1. A printhead for an ink printer comprising: 

a unitary piece of flexible tape having a nozzle section and a 
conductor section, 

said nozzle section having an array of ink orifices formed 
therein for ejection of ink droplets therefrom, said nozzle 
section having a top insulating surface for facing a record- 
ing medium for printing; and 

a plurality of ink ejection elements, formed on a substrate 
attached to a back surface of said nozzle section, each of 
said ink ejection elements being located proximate to an 
associated one of said orifices, said ink ejection elements 
being selectively energized by applying a signal to one or 
more electrodes on said substrate, 

said conductor section including a plurality of conductors 
affixed directly to said flexible tape, each of said conduc- 
tors having a first end connected to an associated one of 
said electrodes on said substrate, said conductors having 
remote second ends for connection to power supply termi- 
nals of an ink printer, said conductors carrying electrical 
signals for selectively energizing said ink ejection ele- 
ments. , 


5,300,960 
DOT PRINTER AND METHOD FOR GREY LEVEL 
RECORDING AND CIRCUIT FOR USE IN SAME 
Hieu T. Pham, Webster; Eric K. Zeise, Pittsford, and Pin S. 
Tschang, Rochester, all of N.Y., assignors to Eastman Kodak 
Company, Rochester, N.Y. 
Filed Dec. 27, 1988, Ser. No. 290,002 
Int. Cl.5 GO6K 15/00 
US. Cl. 346—154 32 Claims 
1. In a circuit for generating a set of waveforms, the circuit 
comprising: 
digital counting means having a plurality of output lines 
representing in digital form a time changing numerical 
count during a count mode; 
clock means coupled to the digital counting means for 
changing the count represented by the output lines; 
comparator means coupled to the output lines and compar- 
ing the time changing count with each of several different 
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predetermined counts and generating respective wave- 
form pulses the durations of each of which are related to 
a respective predetermined count; and characterized by 


wherein the clock means provides first clock pulses at non- 
uniform intervals for changing the count at non-uniform 
intervals during the count mode. 


5,300,961 
METHOD AND APPARATUS FOR ALIGNING 
MULTIPLE PRINT BARS IN A SINGLE PASS SYSTEM 

Stephen C. Corona, Rochester, and George A. Charnitski, Fair- 

port, both of N.Y., assignors to Xerox Corporation, Stamford, 

Conn. 

Filed Dec. 16, 1991, Ser. No. 807,931 
Int. Cl.5 GOID 15/14, 9, 42 

U.S. Cl. 346—160 


17. A linear light emitting image print bar having a central 
group of light emitting elements which produce a light radia- 
tion output of a first resolution, and a second and third group 
of light emitting elements adjacent said central group, said 
second and third group having light radiation outputs of a 
second resolution, wherein said light emitting elements com- 
prising said central group emits light having a wavelength 
different from the light emitted by the light emitting elements 
comprising said second and third group. 


5,300,962 
COMPOUND OPTICS FOR A RASTER OUTPUT 
SCANNER IN AN ELECTROPHOTOGRAPHIC PRINTER 
Frank C. Genovese, Fairport, N.Y., assignor to Xerox Corpora- 
tion, Stamford, Conn. 
Filed Aug. 17, 1992, Ser. No. 929,859 
Int. Cl.5 G01D 9/42 
U.S, Cl. 346—108 23 Claims 
1. A system for substantially simultaneously creating a plu- 
rality of electrostatic latent images on a photosensitive surface, 
comprising: 
means for creating a plurality of substantially parallel writ- 
ing beams, each of said writing beams being in a form of a 
plurality of substantially converging sub-beams, the sub- 
beams of each of said writing beams being arranged to 
overlap each other along a line, the overlapping sub- 
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beams forming a centroid on the photosensitive surface, 
said creating means including means for modulating each 
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5,300,964 
FUNDUS CAMERA 


of said writing beams independently according to image- Kazunobu Kobayashi, Yokohama, Japan, assignor to Canon 
wise data, and means for regulating a position of the cen- 


Ww 


troid of each of said writing beams by regulating relative 
intensity of at least a subset of said sub-beams within each 
writing of said beams; and 

means for directing each of said writing beams toward the 
photosensitive surface. 


5,300,963 
STRUCTURE FOR ATTACHING MEMBER FOR 
PROTECTING EYES FROM WIND AND DUST 
Haruka Tanaka, Yao, Japan, assignor to Kanda Optical Co., 
Ltd., Japan 
Filed Feb. 8, 1993, Ser. No. 14,831 

Claims priority, application Japan, Feb. 14, 1992, 4-79406 
Int. Cl.5 G02C 7/10 

8 Claims 


US, Cl. 351—207 


Kabushiki Kaisha, Tokyo, Japan 
Filed Apr. 9, 1992, Ser. No. 866,770 


Claims priority, application Japan, Apr. 16, 1991, 3-110935 


Int. Cl.5 A61B 3/14 
12 Claims 


1. A fundus camera, comprising: 

a light source for observation; 

an illuminating optical system having a predetermined illu- 
minating optical axis, said light source for observation 
illuminating a fundus of an eye via said illuminating opti- 
cal system; 

an observation optical system disposed so as to be able to 
observe the fundus illuminated by said light source for 
observation; 

a photographing light source for illuminating the fundus 
during a photographing operation, said photographing 
light source being disposed on the illuminating optical axis 
of said illuminating optical system; 

a photographing system for photographing the fundus illu- 
minated by said photographing light source; and 

a reflecting member disposed between said light source for 
observation and said photographing light source on the 
illuminating optical axis so as to reflect light from said 
photographing light source in the direction of the fundus 
during illumination by said photographing light source, 
said reflecting member being retractable from the illumi- 
nating optical axis between said light source for observa- 
tion and said photographing light source. 


5,300,965 
CORNEAL SHAPE MEASURING APPARATUS 


1. A device for protecting the eyes from wind and dust Nobuaki Kitajima, Tokyo, Japan, assignor to Kabushiki Kaisha 


comprising: 

a single lens rim or a pair of lens rims made of a rigid material 
and having an upper side, a lower side and outer lateral 
sides, 


a pair of temples bent and projecting inward from the re- U.S. Cl. 351—212 


spective rim outer lateral sides, and 

an eye protecting hood member made of a soft flexible mate- 
rial and provided in the form of a fin between the rim 
upper side and each temple and between each rim outer 
lateral side and each temple for closing a space between 
the spectacle frame and the face of the wearer of the 
device, 

the lens rim or rims being formed in the inner face of each of 
the upper and outer lateral sides with at least one narrow 
groove so shaped as to enlarge toward its bottom, 

each of the temples being formed in its inner face with at 
least one narrow groove so shaped as to enlarge toward its 
bottom, 

the hood member being firmly joined to the lens rim or rims 
and the temples in intimate contact therewith by filling the 
narrow grooves in the lens rim or rims and the temples 
with the soft material forming the hood member. 


152-935 0.G.-94-27 


Topcon, Tokyo, Japan 
Filed May 1, 1992, Ser. No. 876,799 
Claims priority, application Japan, May 2, 1991, 3-100761 
Int. Cl.5 A61B 3/10 
9 Claims 

1. A corneal shape measuring apparatus comprising: 

an illuminating optical system for illuminating a cornea of a 
subject’s eye; 

a measuring optical system having an objective lens on 
which light reflected by the cornea of the subject’s eye 
illuminated by said illuminating optical system impinges; 

an indicator having a visual target projected onto said cor- 
nea by said illuminating light, said indicator being dis- 
posed between said objective lens and the subject’s eye; 

a light guide hole for guiding an image of the target reflected 
by said cornea to said objective lens; 

reflecting surfaces aligned with said guide hole, for reflect- 
ing an image of said guide hole to said objective lens; 

a photodetector on which said reflected target image is 
projected and on which the guide hole image from said 
reflecting surfaces is projected by reflected light; 

computing circuit means for calculating a shape of said 
reflected target image based on a corresponding signal 
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from said photodetector, computing an inclination of the 
indicator with respect to a measuring axis from the shape 
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5,300,967 
PROJECTION EXPOSURE APPARATUS 


of said guide hole previously inputted and the shape of Kazuya Kamon, Itami, Japan, assignor to Mitsubishi Denki 


said guide hole image, and correcting the shape of said 





reflected target image accordingly based on the computed 
inclination to determine a deformation of the cornea of the 
subject’s eye; and 

display means for displaying the shape of the subject’s eye 
obtained by said computing circuit means. 


5,300,966 
PROJECTOR 
Kazutake Uehira; Noboru Hagiwara; Kiyoshi Masuda, all of 
Tokorozawa; Tomoyoshi Nomura, and Shigenobu Sakai, both 
of Tokyo, all of Japan, assignors to Nippon Telegraph and 
Telephone Corporation, Tokyo, Japan 
Filed May 21, 1992, Ser. No. 886,142 
Claims priority, application Japan, May 23, 1991, 3-117773 
Int. Cl.5 GO3B 21/28 
20 Claims 


71 


15. A projector comprising: 

(a) first and second display means for displaying first and 
second images; 

(b) a light source for emitting an incident light to said first 
and second display means, said incident light passing 


USS. Cl. 346—140 R 


Kabushiki Kaisha, Tokyo, Japan 
Filed Jul. 31, 1992, Ser. No. 922,242 
Int. Cl.5 GO3B 27/72 


USS. Cl. 353—97 


450 47 


— 


45b _48 


1. A projection exposure apparatus comprising: 

a light source for emitting light; 

an aperture member having a plurality of openings, each 
opening having a respective area, for shaping light emitted 
from said light source and a respective light shielding 
member with a pattern of opaque dots uniformly distrib- 
uted within the corresponding opening to vary the area of 
the respective openings transmitting light; 

a light condensing lens for irradiating a reticle with light 
transmitted through one of the openings of said aperture 
member; and 

a projection lens for condensing light transmitted through 
the reticle onto a wafer. 


5,300,968 
APPARATUS FOR STABILIZING THERMAL INK JET 
PRINTER SPOT SIZE 


William G. Hawkins, Webster, N.Y., assignor to Xerox Corpora- 


tion, Stamford, Conn. 
Filed Sep. 10, 1992, Ser. No. 943,822 
Int. Cl.5 B41J 2/05 
18 Claims 
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1. A controller for an ink jet printing apparatus having a 


printhead which includes a plurality of heater elements respon- 
sive to electrical input signals to form an ink droplet of substan- 
tially constant size, comprising: 


through said first and second display means thereby form- 
ing first and second light beams intensity-modulated in 


accordance with said first and second images; 

(c) a projecting lens means for magnifying and projecting 
onto a screen said first and second light beams; and 

(d) first and second mirrors for reflecting said first and sec- 
ond light beams, said first and second mirrors arranged to 
introduce said first and second light beams to said project- 
ing lens means; 

wherein said light source is located obliquely with respect to 
the rear of one of said first and second display means. 


power supply means for varying an amplitude of said input 
signals in relation to a printhead temperature; and 

delay means for varying a duration of said input signals in 
relation to the printhead temperature, wherein said power 
supply means comprises: 

a temperature sensitive element having a first end and a 
second end, the first end of said temperature sensitive 
element being connected to a ground; 

a first transistor configured as a current source, the first 
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transistor having a drain, a source and a gate, the first 
transistor being connected to the second end of the tem- 
perature sensitive element; and 

a second transistor having a drain, a source and a gate, the 
drain of said second transistor being connected to the 
drain of said first transistor, the gate of said second transis- 
tor being connected to the source of said first transistor 
and said source of said second transistor providing an 
output of said power supply means. 


5,300,969 
INK JET RECORDING METHOD AND APPARATUS FOR 
MAINTAINING EFFICIENT INK VISCOSITY 
Yasushi Miura, Kawasaki; Hisashi Fukushima, and Haruhiko 
Moriguchi, both of Yokohama, all of Japan, assignors to 
Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 649,731, Feb. 1, 1991, abandoned. This 
application Nov. 23, 1992, Ser. No. 980,101 
Claims priority, application Japan, Feb. 2, 1990, 2-22183 
Int. Cl.5 B41J 2/05 
US. Cl. 346—1.1 


20. A recording method using an ink jet recording head 
having plural ejection outlets for ejecting ink and thermal 
energy generating elements provided for the respective ejec- 
tion outlets to apply heat to the ink, the ink being characterized 
by a viscosity and a viscosity ejection viscosity, said method 
comprising the steps of: 

determining whether each of said thermal energy generating 

elements will be actuated for a predetermined period on 
the basis of record signals supplied to said thermal energy 
generating elements of said recording head; 

effecting preliminary heating by actuation of one of said 

thermal energy generating elements to decrease the vis- 
cosity of the ink lower than the critical ejection viscosity, 
when in said determining step it is determined that the one 
thermal energy generating element is not actuated to a 
predetermined degree in the predetermined period; and 
effecting main heating after said pre-heating step, for actuat- 
ing the one thermal energy generating element to effect 
recording in accordance with the record signal. 
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5,300,970 


CONTROL DEVICE FOR PREVENTING RED-EYE 
EFFECT ON CAMERA 


Toru Fukuhara, Isehara; Toshio Sosa, Narashino; Toshio Doba- 
shi, Yokohama; Nobuaki Sasagaki, Kawasaki; Norikazu 
Yokonuma, Tokyo, all of Japan 

Continuation of Ser. No. 930,466, Aug. 20, 1992, abandoned, 
which is a continuation of Ser. No. 785,210, Oct. 25, 1991, 
abandoned, which is a continuation of Ser. No. 632,648, Dec. 26, 
1990, abandoned, which is a continuation of Ser. No. 445,996, 
Dec. 4, 1989, abandoned, which is a continuation-in-part of Ser. 
No. 323,386, Mar. 14, 1989, abandoned. This application Jun. 
15, 1993, Ser. No. 76,498 


Claims priority, application Japan, Mar. 16, 1988, 63-64031; 
Mar. 16, 1988, 63-64032; Mar. 25, 1988, 63-72236; Mar. 25, 
1988, 63-72237; Mar. 25, 1988, 63-72238; Apr. 11, 1988, 
63-88757; Apr. 12, 1988, 63-49820[U]; Apr. 15, 1988, 63- 
50771[U}; Dec. 6, 1988, 63-309258 


Int. Cl.5 GO3B 15/05 


US. Cl. 354—415 7 Claims 








1. A camera comprising: 

means for outputting a main irradiation command; 

means for foreseeing the occurrence of the red-eye effect on 
the basis of photographing conditions and outputting a 
pre-irradiation command; 

a flash device for emitting illuminating light by the use of 
charges accumulated in storage means; 

detecting means for detecting a charged state of said storage 
means and outputting a charging completion signal when 
the voltage to which said storage means is charged 
reaches a predetermined value; 

release means operable to execute exposure; and 

control means responsive to said release means to trigger 
said flash device, said control means being responsive to 
said main irradiation command and said pre-irradiation 
command to trigger said flash device for light emission 
including the pre-irradiation of an object and subsequent 
main irradiation of an object when said charging comple- 
tion signal is being output, and said control means trigger- 
ing said flash device for the light emission for the main 
irradiation of said object if said main irradiation command 
and said pre-irradiation command are output when said 
charging completion signal is not being output. 
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5,300,971 
PROJECTION EXPOSURE APPARATUS 
Yuji Kudo, Kawasaki, Japan, assignor to Nikon Corporation, 
Tokyo, Japan 
Filed Jan. 25, 1993, Ser. No. 8,547 
Claims priority, application Japan, Feb. 17, 1992, 4-61127 
Int. Cl.5 GO3B 27/54, 27/42 


US. Cl. 355—67 12 Claims 


1. A projection exposure apparatus comprising: 

an illuminating optical system for illuminating a mask bear- 
ing a predetermined pattern; and 

a projection optical system for forming the image of said 
pattern, illuminated by said illuminating optical system, 
onto a photosensitive substrate; 

wherein said illuminating optical system includes: 
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a projection lens for condensing illumination light that has 
passed through the mask onto a surface of a wafer; and 
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a polarizer for converting the illumination light into linearly 
polarized light so that an inclined surface on the surface of 
the wafer is illuminated only with p-polarized light. 


5,300,973 
TRACK IMAGE REGISTRATION SYSTEM 


light source means for generating pulsed light; James N. Ternes, Roseville; Daniel L. Cooke, Fridley, and Wil- 
surface light source forming means for forming a surface —_ lard J. Harder, Eden Prairie, all of Minn., assignors to Ternes 
light source by the pulsed light from said light source Register System, St. Paul, Minn. 


means; 

a condensing optical system for condensing the light from 
said surface light source forming means thereby illuminat- 
ing said mask; and 

deviation means positioned in an optical path between said 
light source means and said surface light source forming 
means and adapted to deviate the pulsed light from said 
light source means; 

wherein said deviation means is adapted to introduce said 
pulsed light, by every pulse or by every plural number of 
pulses, into plural positions of said surface light source 
forming means, deviated from the optical axis of said 
illuminating optical system; and 

wherein said surface light source forming means is adapted 
to form plural surface light sources which are substan- 
tially separated each other and are deviated from said 
optical axis. 


5,300,972 
PROJECTION EXPOSURE APPARATUS 
Kazuya Kamon, Itami, Japan, assignor to Mitsubishi Denki 
Kabushiki Kaisha, Tokyo, Japan 
Filed Feb. 5, 1993, Ser. No. 14,145 
Claims priority, application Japan, Feb. 10, 1992, 4-023744 
Int. Cl.5 GO3B 27/72, 27/42 
US. Cl. 355—71 
1. A projection exposure apparatus comprising: 
a light source for producing illumination light; 
a condenser lens for condensing the illumination light ema- 
nating from said light source onto a mask including a 
circuit pattern; 


8 Claims 


US. Cl. 355—91 


Continuation of Ser. No. 880,010, May 8, 1992, abandoned. This 


application Jul. 26, 1993, Ser. No. 97,577 
Int. Cl.5 G03B 27/20, 27/60 
17 Claims 


1. Image registration apparatus comprising: 

a) means including a table and a transparent cover which 
mounts to said table for imaging photosensitive media 
exposed through said cover; 

b) means for creating a sealed cavity between said cover and 
table and wherein said cavity contains the media; 

c) vacuum means for evacuating air from said cavity prior to 
imaging the media; and 

d) media support means for supporting said media on said 
table and including a resilient mat having 1) a plurality of 
elongated apertures and a plurality of tracks, wherein on 
of said plurality of tracks is mounted within each of said 
apertures, wherein each track defines a slideway, and 
wherein at least one of said tracks includes a registration 
pin slidably mounted along the slideway to project above - 
said mat to mate with an aperture in the media and 2) a 
plurality of membrane layers having a plurality of chan- 
nels defined between ones of said plurality of layers, 
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wherein ones of the channels define airways that commu- 
nicate with a means for inflating ones of a channels to 
engage the media with the cover and others of the chan- 
nels include rigid stays. 


5,300,974 
SYSTEM AND APPARATUS FOR ACCOMODATING 
USER PREFERENCES IN REPRODUCED IMAGES 
Stanley W. Stephenson, III, Spencerport, N.Y., assignor to 
Eastman Kodak Company, Rochester, N.Y. 
Filed Jul. 8, 1993, Ser. No. 89,162 
Int. Cl.5 GO3B 17/24, 29/00 
U.S. Cl. 354—75 


1. Photographic image preference determining apparatus for 
operation by a camera user in-determining preferences for 
reproduction of scene images captured on film by the camera 
user, the apparatus comprising: 

display means for presenting a plurality of user-selectable 

test images of at least one representative scene type, the 
test images corresponding to a scene type having progres- 
sively different color balance characteristics; 

means operable by the user for selecting a test image having 

color balance characteristics that are preferred by the 
camera user for the scene type being presented in the 
display means; 

means for generating data representing the user’s selected 

image color balance preference; and 

means for outputting said data to a storage medium for 

transfer with the user’s exposed film to a photofinishing 
operation for use in reproducing images from the film in 
accordance with the color balance preferences of the 
camera user. 


5,300,975 
MOTOR-DRIVEN FILM TRANSPORTING DEVICE FOR 
CAMERAS 
Keiji Kunishige, Tokyo, Japan, assignor to Olympus Optical 
Co., Ltd., Tokyo, Japan 
Filed May 27, 1992, Ser. No. 889,448 
Claims priority, application Japan, Jun. 5, 1991, 3-134435 
Int. Cl.5 GO3B 1/18, 1/00 
US, Cl. 354—173.11 20 Claims 
1. A motor-driven film transporting device in a camera, 
comprising: 
motor-driven film advancing means for advancing a film one 
frame in response to the termination of a shooting opera- 
tion; 
signal generating means for generating a film movement 
signal as the film moves; 
film end detecting means for beginning counting of a first 
reference period of time when said motor-driven film 
advancing means is operated and for outputting a stop 
signal to said motor-driven film advancing means when a 
predetermined amount of film movement signal is not 
generated from said signal generating means within said 
first reference period of time; 
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manual operation means for manually instructing a film 
rewind operation; 

motor-driven film rewinding means responsive to either said 
manual operation means or said film end detecting means 
for rewinding the film; 

timer means for beginning counting of a second reference 
period of time when said motor-driven film rewinding 
means operates; and 

termination-of-rewinding detecting means for beginning 
counting of a third reference of time upon termination of 


counting of said second reference period of time by said 
timer means, for resetting and restarting the counting of 
said third reference period of time when the film move- 
ment signal is generated from said signal generating means 
within said third reference period of time, and for output- 
ting a stop signal to said motor-driven film rewinding 
means at the point of time at which said third reference 
period of time elapses when the film movement signal is 
not generated from said signal generating means within 
said third reference period of time. 


5,300,976 
MOVIE CAMERA SYSTEM HAVING VIEW FINDING 
AND PROJECTING OPERATIONS 
Jae C. Lim, Incheon-si; Myung K. Yeo, Kyungki-do; Yong T. 
Lim, Seoul; Nam S. Lee, Kyungki-do; Jin W. Seo, Seoul, and 
Dae S. Shim, Incheon-si, all of Rep. of Korea, assignors to 
Goldstar Co., Ltd., Seoul, Rep. of Korea 
Filed Apr. 16, 1993, Ser. No. 47,442 
Claims priority, application Rep. of Korea, Apr. 17, 1992, 
6432/1992; Nov. 16, 1992, 21486/1992; Feb. 18, 1993, 
2247/1993 
Int. Cl.5 G03B 13/02; HO4N 5/30, 9/31 


US. Cl, 354—219 21 Claims 


1. A movie camera system comprising: 

a system body having an image signal; 

a housing mounted on said system body; 

a display element disposed within said housing and adapted 
to display an image corresponding to the image signal 
received from the system body; 

a focusing lens unit mounted to one end of the housing 
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disposed on one side of said display element and adapted 
to project the displayed image on an external screen; 

a back light disposed on the one side of the display element 
to emit a view finding light; 

a polarizing plate disposed on another side of the display 
element; 

a view finder coupling unit selectively attached to the other 
end of the housing disposed on the another side of the 
display element, said view finder coupling unit having an 
eye lens; and 

a projector coupling unit selectively attached to the other 
end of the housing, said projector coupling unit having a 
light source for emitting a projecting light and a condens- 
ing lens for said projecting light, 

whereby said movie camera system is capable of both a view 
finding operation and a projecting operation. 


5,300,977 
ZOOM VIEWFINDER WITH FIXED SIZE MOVING 
WINDOW 
Alan E. Lewis, Rochester, and Paul L. Ruben, Penfield, both of 
N.Y., assignors to Eastman Kodak Company, Rochester, N.Y. 
Filed Sep. 1, 1992, Ser. No. 938,798 
Int. Cl.5 BO3B 13/10 


US. Cl. 354—222 7 Claims 
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6. A zoom viewfinder having an optical system comprising 
a plurality of lens elements at least one of which is movable 
during zooming and a fixed aperture framing window that is 
movable relative to all lens elements of the viewfinder during 
zooming. 


5,300,978 
CAMERA WITH DISPLAY FOR DISPLAYING A 
CONTROL OPERATION TO BE EXECUTED 
Tetsuo Miyasaka, Kanagawa, Japan, assignor to Olympus Opti- 
cal Co., Ltd., Tokyo, Japan 
Division of Ser. No. 775,788, Oct. 11, 1991, Pat. No. 5,187,517. 
This application Nov. 25, 1992, Ser. No. 982,385 
Claims priority, application Japan, Oct. 15, 1990, 2-275970; 
Dec. 13, 1990, 2-402069 
Int. Cl.5 GO3B 17/00 


US. Cl, 354—412 8 Claims 
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1. A system comprising an external device and a camera 
which receives data transmitted from said external device and 
performs a control in accordance with the data received, 

(A) said external device including: 

(a) display means for displaying a message for indicating 
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one of a control mode and a control parameter used for 
controlling said camera; 

(b) means for changing the message displayed on said 
display means; 

(c) data transmitting means for transmitting data; and 

(d) operating means operable for starting transmission of 
data; 

wherein transmission of control data corresponding to the 

control indicated by the message displayed on said display 

means is performed when said operating means is oper- 

ated; and 

(B) said camera including: 

(a) means for storing a plurality of control programs; 

(b) means for receiving control data transmitted from said 
external device; and 

(c) means for executing a control program corresponding 
to the received control data; and 

wherein a control program to be executed can be checked 

by reference to the message displayed on said display 

means. 


5,300,979 


CLAMSHELL TYPE IMAGE FORMING APPARATUS 
Yukio Tsukakoshi; Kiyoshi Miyai, both of Ogaki; Satoshi 


Hirose; Tatsuhito Horiuchi, both of Anpachi, and Minoru 
Kumida, Gifu, all of Japan, assignors to Sanyo Electric Co., 
Ltd., Osaka, Japan 


Continuation of Ser. No. 772,697, Oct. 7, 1991, abandoned. This 


application Feb. 23, 1993, Ser. No. 22,779 
Claims priority, application Japan, Oct. 17, 1990, 2-280513; 


Oct. 18, 1990, 2-280739 


Int. Cl.5 G03G 15/00, 15/06 


USS. Cl. 355—200 


1. A clamshell type image forming apparatus, comprising: 
an upper structure having an optical system and a process 
cartridge including an image holding medium; 
a lower structure having a developing unit; 
first pivoting means for pivotably supporting said upper 
structure to said lower structure to have two positions 
relative to said lower structure, a closed position being an 
operable state for the apparatus, and an open position 
being an inoperable state in which a paper conveying path 
is open; and 
supporting means for pivotably supporting said process 
cartridge to said upper structure in both a fixed position 
and a dismounting position, said supporting means includ- 
ing, 
second pivoting means on one of said upper structure and 
said process cartridge, and first engaging means accept- 
able by said second pivoting means on the other of said 
upper structure and said process cartridge for pivotably 
supporting said process cartridge to said upper struc- 
ture, 
second engaging means on one of said upper structure and 
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said process cartridge and third engaging means engag- 
ing with and disengagable from said second engaging 
means on the other of said upper structure and said 
process cartridge, 
said third engaging means being accessible when the upper 
structure is open, disengagement of said third engaging 
means from said second engaging means permitting said 
process cartridge to be pivoted by its own weight as it 
pivots by said second pivoting means and first engaging 
means from a position fixed to the upper structure to one 
away from the upper structure in which it can be removed 
by disengaged of said first engaging means from said 
second pivoting means. 


5,300,981 
ELECTROPHOTOGRAPHIC PRINTING APPARATUS 
WITH FIRE PREVENTION 
Setsuo Shioya, Shizuoka, Japan, assignor to Tokyo Electric Co., 

Ltd., Tokyo, Japan 
Filed Jul. 23, 1991, Ser. No. 734,514 
Claims priority, application Japan, Jul. 27, 1990, 2-197853 
Int. Cl.5 GO3G 21/00 


US. Cl. 355—206 6 Claims 


5,300,980 
CONTROL APPARATUS OF COPYING MACHINE WITH 
IMPROVED COMMUNICATION FUNCTION FOR 
CENTRALIZED CONTROL UNIT 
Kazunobu Maekawa, Toyokawa; Sumiaki Hirata, Aichi; Kenzo 
Nagata, Okazaki; Yoji Sawada, Gifu; Toru Kirimura, Tsu- 


shima, and Seiji Watanabe, Ogaki, all of Japan, assignors to —_1. An electrographic printing apparatus comprising: 


Minolta Camera Kabushiki Kaisha, Osaka and Sanyo Electric 
Co., Ltd., Moriguchi, both of Japan 
Filed Apr. 8, 1991, Ser. No. 682,122 


a paper conveyor path; 
an image carrier arranged on said paper conveyor path; 
conveyor means for conveying paper along said conveyor 


Claims priority, application Japan, Apr. 10, 1990, 2-95263; 
Apr. 10, 1990, 2-95264 
Int. Cl1.5 GO03G 21/00; H04M 11/00 
US. Cl, 355—204 


path; 
image forming means including means for forming an elec- 
trostatic latent image on an image carrier, means for de- 

veloping the electrostatic latent image by depositing a 

developer on the electrostatic latent image, and means for 

transferring the developer image onto paper; 

fixing means, arranged on said paper conveyor path, for 
fixing the transferred image on the paper by heat and 
pressure, said fixing means having an entrance and an exit; 
and 

control means including means for detecting overheating of 
said fixing means, and means for commanding said con- 
veyor means to stop conveyance of paper after confirming 
that no paper is present in said fixing means; 

said control means further including: 

a first paper sensor means, arranged at the entrance of said 
fixing means, and including means for detecting a lead- 
ing end of paper and for counting the number of times 
the leading end of paper is detected; 

a second paper sensor means, arranged at the exit of said 
fixing means, and including means for detecting a trail- 
ing end of paper and means for counting the number of 
times the trailing end of paper is detected; and 

detecting means responsive to the counts of said first and 
second paper sensor means for detecting a presence of 
paper in said fixing means from a difference between the 
counts of said first and second paper sensor means. 


11 Claims 


1. A control apparatus collecting data related to a copying 
machine and communicating with a centralized control unit on 
the basis of the collected data, comprising: 

communication means for calling said centralized control 

unit; 
first control means for activating said communication means 
when a predetermined transmission condition is satisfied, 
said predetermined transmission condition including one 
with high priority and one with low priority; 

determination means for determining that connection with 
said centralized control unit cannot be made in spite of the 
fact that said communication means is activated; 

differentiating means for differentiating a priority of said 
predetermined transmission condition in response to an 
output of said determination means; 

setting means for setting retransmission time on the basis of 

a random number from a predetermined time period when 
it is differentiated by said differentiating means that the 
priority of said predetermined transmission condition is 
low; 


5,300,982 
APPARATUS FOR CONTROLLING IMAGE LOCATION 
ON MEDIUM 
Kiyoshi Inamoto, Sakai, and Masato Tokishige, Nara, both of 
Japan, assignors to Sharp Kabushiki Kaisha, Osaka, Japan 
Filed Mar. 4, 1992, Ser. No. 845,926 
Claims priority, application Japan, Mar. 5, 1991, 3-038612 
Int. Cl.5 GO3G 21/00, 15/16, 15/01 
US. Ci. 355—208 7 Claims 
1. An apparatus for controlling a location of an image on a 
transfer medium, said transfer medium having an index portion 
and for transferring a plurality of latent images formed on a 
photosensitive body, said apparatus comprising; 
means for sensing a location of said index portion and for 
supplying a signal indicating said sensed location; and 


timer means for counting the present time; and 

second control means for having said communication means 
call said centralized control unit again when the present 
time becomes the redialing time. 


means for controlling a relative location of said transfer 
medium with respect to said photosensitive body, said 
controlling means being adapted to transfer a plurality of 
latent images formed on said photosensitive body onto 
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different locations on said transfer medium in accordance 
with said signal, and being further adapted to shift an n-th 
image of said latent images at a distance of 
Ap*(n—1)=Vp*At*(n— 1) off a first image of said latent 
images on said transfer medium, with Ap representing a 


locational difference between an m-th image and an 
(m+ 1)th image of said latent images, At representing a 
time difference between the m-th image and the (m+ 1)th 
image, m and n being positive integer which satisfy a 
relation 1=m=n, and Vp being a moving speed of said 
transfer medium at a time when n images are copied. 


5,300,983 
IMAGE SHIFTING BY CONTROL PATCH 
James F, Paxon, Rochester, N.Y., assignor to Eastman Kodak 
Company, Rochester, N.Y. 
Filed Oct. 5, 1992, Ser. No. 956,210 
Int. Cl.5 G03G 21/00 
US. Cl. 355—208 


1. A method for positioning a latent image upon a web 
moving along a path, the web being subject to lateral move- 
ment in a direction transverse to the direction of movement of 
the web, and the method being usable in an image forming 
apparatus having means positioned adjacent the path for form- 
ing an image on the web, said method comprising the steps of: 

forming a control patch having an density capable of being 

sensed on the web, said control patch having a shape the 
length of which in the direction of movement of the web 
varies laterally across the direction of movement, 
sensing the accumulated density of the patch as it passes a 
location that is laterally fixed with respect to the path, and 

adjusting the image formation means to position an image 
laterally on the belt according to the sensed accumulated 
density of the patch. 
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5,300,984 
IMAGE FORMING APPARATUS HAVING 
CONTROLLED TRANSFER UNIT 
Hiroshi Fuma; Hisahiro Saitou, and Mikihiko Takada, all of 
Hachioji, Japan, assignors to Konica Corporation, Tokyo, 
Japan 
Filed Dec. 29, 1992, Ser. No. 997,918 
Claims priority, application Japan, Jan. 6, 1992, 4-000390; 
Mar. 9, 1992, 4-050782; Apr. 21, 1992, 4-101157 
Int. Cl.5 GO3G 15/16 


US. Cl. 355—208 9 Claims 
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1. An apparatus for forming a toner image on a recording 
sheet, the apparatus comprising: 
a photoreceptor having a movable imaging surface on which 
a toner image may be formed, and 
transfer means for transferring the toner image from the 
imaging surface to the sheet at a transfer portion of the 
photoreceptor, the transfer means including 
a conveying member to convey the sheet to the transfer 
portion, 
means for providing the sheet with an electric charge so 
that the sheet is attracted onto the conveying member, 
means for detecting an electric current passing through 
the providing means to the sheet. 
a shielding member to shield the detecting means from 
external electromagnetic waves, and 
means for controlling a transfer condition of the transfer 
means for the sheet in accordance with the detected 
electric current. 


5,300,985 
MULTI-FUNCTION ERASE LAMP 
John C, Demott, Rochester; Charles J. Urso, Jr., Webster; Mary 

A. Straube, Penfield; Donald E. Wiedrich, Ontario, and Ro- 

bert W. Corbin, Fairport, all of N.Y., assignors to Xerox 

Corporation, Stamford, Conn. 

Filed May 29, 1992, Ser. No. 891,326 
Int. Cl.5 GO3G 21/00 
USS. Cl. 355—218 2 Claims 

1. A lamp system for erasing selected areas of an electrically 

charged photoconductive member including: 

a plasma neon lamp including a continuous electrode and a 
segmented electrode with a gaseous medium interposed 
therebetween said segmented electrode having a plurality 
of light emission segments, 

a first segment positioned at one end of the lamp for dis- 
charging one edge of the charged area of the photocon- 
ductive member, and at least 

a second segment positioned at the other end of the lamp for 
discharging the opposite edge of the charged area of the 
photoconductive member, 

means for selectively energizing said light emission segments 
so as to selectively illuminate or discharge the charged 
areas of the photoconductive member, and 

a movable shutter member for selectively blocking light 
emission from said second segment so as to vary the 
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amount of charged area illuminated by said second seg- 
ment, said movable shutter being a partially transparent, 


partially opaque strip which is rotated in an endless loop 
extending around the lamp in its length direction. 


5,300,986 
ELECTRICALLY TUNABLE CHARGING DEVICE FOR 
DEPOSITING UNIFORM CHARGE POTENTIAL 

Satchidanand Mishra, Webster; Edward A. Domm, and Denis C. 

Thomas, both of Hilton, all of N.Y., assignors to Xerox Corpo- 

ration, Stamford, Conn. 

Filed Dec. 17, 1992, Ser. No. 991,910 
Int. Cl.5 GO3G 15/02 

US. Cl, 355—221 


1. A charging apparatus adapted to apply a substantially 
uniform charge to a charge retentive surface, comprising: 
corona producing means, spaced apart from the charge 
retentive surface, for emitting a corona ion current; 

a grid, interposed between said corona producing means and 
the charge retentive surface, including a plurality of elec- 
trically isolated segments; and 

means, coupled to said segments, for applying a different 
bias voltage to at least two of said segments, whereby the 
differentially biased segments regulate the corona ion 
current passing therethrough to produce a substantially 
uniform charge on the charge retentive surface. 


ELECTRICAL 


5,300,987 
IMAGE FORMING APPARATUS WHICH REDUCES OR 
ELIMINATES DENSITY IRREGULARITY DUE TO 
THERMAL DEFORMATION OF A DEVELOPING 
SLEEVE 
Takeshi Aoyama, Yokohama, and Toru Katsumi, Kawasaki, both 
of Japan, assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Filed Jun. 8, 1993, Ser. No. 73,065 
Claims priority, application Japan, Jun. 11, 1992, 4-179295; 
Sep. 24, 1992, 4-254755 
Int. Cl.5 G03G 15/06 


USS. Cl, 355—245 4 Claims 


1. An image forming apparatus, comprising: 

a movable image bearing member capable of bearing an 
electrostatic latent image; 

heating means arranged within said image bearing member 
for heating said image bearing member both during an 
image forming operation and during an inoperative condi- 
tion; and 

a plurality of developing sleeves arranged along a moving 
direction of said image bearing member sequentially, said 
developing sleeves being rotated during the image form- 
ing operation to convey and supply developers having the 
same color to said image bearing member; 

wherein an angular difference between an angle by which 
one of said developing sleeves is rotated until a point on 
said image bearing member reaches a first position where 
a distance between said developing sleeve and said image 
bearing member is minimum, and an angle by which an- 
other developing sleeve adjacent to said one developing 
sleeve at a downstream side in the moving direction of 
said image bearing member is rotated until said point on 
the image bearing member reaches a second position 
where a distance between said another developing sleeve 
and said image bearing member is minimum, becomes 
(2m/S) Xk (rad.) (where S is number of developing 
sleeves and k is an integral number excluding the multiples 
of S). 


5,300,988 
TONING STATION FOR SELECTIVELY APPLYING 
TONER TO AN ELECTROSTATIC IMAGE 
Susan P. Westbrook, Rochester; Thomas K. Hilbert, Spencer- 
port; Gregory L. Miller, Holley; Richard A. Weitzel, Hilton, 
and Theodore H. Morse, Rochester, all of N.Y., assignors to 
Eastman Kodak Company, Rochester, N.Y. 
Filed Jun. 7, 1991, Ser. No. 712,227 
Int. Cl.5 GO3G 15/09 
US. Cl. 355—253 12 Claims 
1. A toning station for selectively applying toner to an elec- 
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trostatic image carried by an image member, said station in- 
cluding: 
an applicator for moving magnetically movable developer of 
which said toner is at least a component through a toning 
position associated with an electrostatic image to be 
toned, 
sump means for holding a quantity of such developer, 
transport means for transporting developer from said sump 
means to said applicator, 
a magnetic gate associated with said transport means having 
a first condition in which said magnetic gate is positioned 
sufficiently close to said sump to magnetically attract 


developer from said sump to said transport means to facili- 
tate transport of developer to said applicator and a second 
condition in which said magnetic gate is sufficiently far 
from said sump not to attract developer from said sump, 


means for mixing two component developer located in said 
sump, which mixing means is rotatable to raise the level of 
developer in said sump to a position in which it is available 
to said transport means when said magnetic gate is in its 
first condition which level is insufficient when said mag- 
netic gate is in its second condition, the location of said 
magnetic gate in its second condition preventing the trans- 
port of developer by said transport means despite rotation 
of said mixing means. 


5,300,989 
TOP DELIVERY LIQUID TONER IMAGING 
APPARATUS 
Iraj D. Shakib, Lexington, Ky., assignor to Lexmark Interna- 
tional, Inc., Greenwich, Conn. 
Filed Sep. 15, 1992, Ser. No. 945,193 
Int. Cl.5 G03G 15/10 


US. Cl. 355—256 6 Claims 


1. An electrophotographic printer comprising an endless 
photoconductive surface moveable in one direction, an output 
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tray located at the top, front of said printer, means for charging 
said photoconductive surface, a laser printhead located under 
said output tray and between said photoconductive surface and 
said front of said printer, for exposing said charged surface to 
an optical image to at least partially discharge said charged 
surface in the pattern of said images, a first endless surface 
forming a first nip with said photoconductive surface move- 
able at said nip, means to develop said image on said photocon- 
ductive surface by applying liquid toner to said first nip from 
above said first nip, the movement of said photoconductive 
surface in said one direction at said first nip being with the 
direction of gravity, and endless first transfer roller to receive 
said toned image from said photoconductive surface by 
contact with said photoconductive surface, an endless second 
transfer roller of diameter one-third or less of the diameter of 
said first roller positionable above said first transfer roller to 
receive said toned image from: said first transfer roller by 
contact with said first transfer roller, a third roller positioned 
to form a second nip with said second transfer roller, and paper 
feed means to move paper or other image receiving substrate 
to said second nip where said paper or other substrate receives 
said image while said paper is moved to exit said apparatus on 
to said output tray, said output tray being readily accessible to 
an operator of said printer positioned at said front of said 
printer. 


5,300,990 
LIQUID ELECTROPHOTOGRAPHIC PRINTER 
DEVELOPER 
John A. Thompson, Boise, Id., assignor to Hewlett-Packard 
Company, Palo Alto, Calif. 
Filed Jun. 26, 1992, Ser. No. 904,798 
Int. Cl.5 G03G 15/10 
US. Cl. 355—256 


1. A liquid electrophotographic printer developer system 

comprising: 

a moveable, photoconductor surface with an outer bottom 
surface having a positively charged latent image on it, said 
outer bottom surface moving in a first direction at a first 
speed; 

a liquid toner bath containing positively charged toner parti- 
cles dispersed in a liquid carrier material, the liquid toner 
bath having an open top surface which is beneath and 
within about 50-75 microns from the outer bottom of the 
photoconductor surface, for applying toner to the photo- 
conductor surface; 

a positively charged developer roller with an outer surface, 
the said developer roller being slightly downstream of the 
liquid toner bath in the said first direction of movement of 
the photoconductor surface, and adjacent to liquid toner 
bath, the outer surface of said developer roller also being 
beneath and in close proximity to the outer bottom of the 
photoconductor surface, said developer roller being rotat- 
able in a second direction opposite the said first direction 
of movement of the photoconductor surface at a second 
speed for removing excess toner particles and liquid car- 
rier material from the photoconductor surface; 

a positively charged rigidizing/squeegee roller with an outer 
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surface, the said rigidizing/squeegee roller being down- 
stream from the said developer roller and in relatively 
close spaced-apart relationship from it, the outer surface 
of the said rigidizing/squeegee roller being beneath and in 
contact with the outer bottom of the photoconductor 
surface, said rigidizing/squeegee roller being rotatable in 
the same said first direction of movement of, and at the 
same said first speed as, the photoconductor surface, for 
removing residual liquid carrier material from the photo- 
conductor surface; 
common wiping means, in contact with both the said 
developer roller and the said rigidizing/squeegee roller to 
remove residual toner and liquid carrier material from 
both said developer roller and said rigidizing/squeegee 
roller; and 

a recycle means beneath the photoconductor surface, the 
said developer roller, the said rigidizing/squeegee roller 
and the common wiping means for receiving excess toner 
and liquid carrier material for recycling toner and liquid 
carrier material to the liquid toner bath. 


5,300,991 
IMAGE FORMING APPARATUS WITH TONER 
REPLENISHER 
Fumiaki Hiraike, Hachioji, Japan, assignor to Konica Corpora- 
tion, Japan 
Filed Mar. 11, 1993, Ser. No. 29,887 
Claims priority, application Japan, Apr. 14, 1992, 4-95536 
Int. Ci.5 G03G 15/06 


USS. Cl. 355—260 3 Claims 
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1. An image forming apparatus including an image carrying 
member on which an electrostatic latent image is formed, 
developing means for developing the latent image and a toner 
replenishment means for replenishing toner to the developing 
means, the image forming apparatus comprising: 

(a) a movable cover provided on an upper opening portion 

of the toner replenishment means; 

(b) a first rotational member in contact with a lower portion 

of the cover; 

(c) a second rotational member for rotating the first rota- 

tional member; and 

(d) a pivotable member for rotating the second rotational 

member through a driving operation of the pivotable 
member. 


5,300,992 
MOUNTING TAUT WIRES IN GENTLE, SELF-SPACED 
CONTACT WITH A ROLL 
William H. Wayman, Ontario, and Dan A, Hays, Fairport, both 
of N.Y., assignors to Xerox Corporation, Stamford, Conn. 
Filed Dec. 7, 1992, Ser. No. 986,237 
Int. Cl.5 G03G 15/06 
US. Cl. 355—261 2 Claims 
1. Apparatus for forming images on an image receiving 
surface with developer, said apparatus comprising: 
developer material; 
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a donor member for transporting developer material to a 
development zone adjacent said image receiving surface; 

a plurality of spaced apart electrodes positioned closely 
adjacent the surface of said donor member; 

means operatively associated with said electrodes for form- 
ing transported developer into a cloud of marking parti- 
cles in said development zone; 

means for controlling the spacing of said cloud of marking 
particles relative to said image receiver without strongly 
interacting with said image receiving surface; 


means comprising a pair of electrode mounts having said 
electrodes attached thereto for pivotally supporting said 
electrodes; 

a tensioned wire attached to said electrode mounts; 

torsion means for effecting a force between said donor roll 
and said electrodes when said electrodes are installed and 

means cooperating with said supporting means for urging 
said electrodes into an operative position relative to said 
donor member. 


5,300,993 
TRANSFER ASSIST APPARATUS 
Joseph S. Vetromile, Rochester, N.Y., assignor to Xerox Corpo- 
ration, Stamford, Conn. 
Filed Apr. 29, 1993, Ser. No. 55,046 
Int. Cl.5 G03G 15/16 
U.S. Cl. 355—271 
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19. An apparatus for providing substantially uniform contact 
between a copy sheet and a developed image situated on an 
imaging surface, comprising: 

contact means, adapted to be shifted from a non-operative 

position spaced from the imaging surface, to an operative 
position in contact with the copy sheet on the imaging 
surface, for pressing the copy sheet against the imaging 
surface; 

means for selectively shifting said contact means between 

the non-operative position and the operative position in a 
time period no greater than 40 milliseconds. 
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5,300,994 
TRANSFER SYSTEM INCLUDING A CAM ACTUATED 
SEGMENTED FLEXIBLE TRANSFER ASSIST BLADE 
Robert A. Gross, Penfield, and Lisbeth S. Quesnel, Pittsford, 
both of N.Y., assignors to Xerox Corporation, Stamford, 
Conn. 
Filed Apr. 29, 1993, Ser. No. 55,048 
Int. Cl.5 GO3G 15/14 
US, Cl. 355—277 


1. An apparatus for providing substantially uniform contact 
between a copy substrate and a developed image located on an 
imaging member, comprising: 

contact means, adapted to move from a non-operative posi- 

tion spaced from the imaging member to an operative 
position in contact with the copy substrate on the imaging 
member, for applying pressure against the copy substrate 
in a direction toward the imaging member, said contact 
means including a flexible blade member and fixedly 
mounted means for supporting said blade member; and 
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sheet reaches between the heat roller and the pressure 
roller; and 


TO 1wiTiAL 


control means for controlling the moving speed of the fixing 
section to be gradually decreased when the recording 
sheet reaches the fixing section. 


5,300,996 
FIXING APPARATUS 
Hiroshi Yokoyama, Yokohama; Yutaka Fukuchi, Mitaka; Atsu- 
shi Arai, Ichikawa; Masahiko Sato, Tokyo; Toshiaki Higaya, 
Kawasaki, and Jun Okamoto, Tokyo, all of Japan, assignors 
to Ricoh Company, Ltd., Tokyo, Japan 
Filed Jun. 3, 1992, Ser. No. 893,050 
Claims priority, application Japan, Jun. 7, 1991, 3-136478; 


means, including an elevated deflecting surface, for applying Jul. 23, 1991, 3-206448 


a load to said contact means to deflect said contact means 


into said operative position, said flexible blade member U.S. Cl. 355—285 


includes a plurality of blade segments such that selected 
blade segments have a cumulative widthwise dimension 
corresponding to a widthwise dimension of the copy 
substrate. 


5,300,995 
FIXING UNIT FOR CONTROLLING THE MOVING 
SPEED OF THE FIXING SECTION 

Toshiki Ohgita; Masato Tokishige, both of Nara; Takashi Kubo, 

and Koichi Moriyama, both of Yamatokoriyama, all of Japan, 

assignors to Sharp Kabushiki Kaisha, Osaka, Japan 

Filed Jun. 5, 1992, Ser. No. 893,757 
Claims priority, application Japan, Jun. 6, 1991, 3-135135 
Int. Cl.5 GO3G 15/20, 21/00 

US. Cl. 355—282 5 Claims 

1. A fixing unit for an image forming apparatus, for fixing a 
toner image transferred onto a recording sheet, which includes 
a fixing section having a heat roller and a pressure roller, 
comprising: 

detecting means for detecting the time when the recording 
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1. A fixing apparatus for fixing an image on a record sheet, 
comprising: 

a tubular fixing roller; 

a pressing roller urged against said fixing roller; 

a heater received in said fixing roller for heating said fixing 
roller; 

at least one heat pipe embedded in said fixing roller so as to 
extend in a longitudinal direction of said fixing roller for 
improving a thermal conductivity; and 

temperature detection/control means for detecting a tem- 
perature of said fixing roller and controlling said heater so 
as to adjust said temperature of said fixing roller based on 
said detected temperature; ‘said fixing roller having an 
imaging portion at a center thereof and having non-imag- 
ing portions at both ends thereof, and said heat pipe being 
disposed in said fixing roller so as to extend through said 
imaging portion and said non-imaging portions, said tem- 
perature detection/control means comprising temperature 





APRIL 5, 1994 


detection means for detecting said temperature of said 
fixing roller at said non-imaging portion, said temperature 
detection/control means comprising temperature regulat- 
ing means for interrupting electricity to said heater when 
said fixing roller exceeds a predetermined temperature, 
said temperature detecting means and said temperature 
regulating means being in contact with said fixing roller at 
different positions which are offset in the longitudinal 
direction of said fixing roller. 


5,300,997 
IMAGE FIXING APPARATUS 

Hiromitsu Hirabayashi, Yokohama; Kensaku Kusaka, Kawa- 

saki; Atsushi Arai, Kasukabe, and Yoshiaki Takayanagi, Yo- 

kohama, all of Japan, assignors to Canon Kabushiki Kaisha, 

Tokyo, Japan 
Division of Ser. No. 847,323, Mar. 6, 1992, which is a division of 
Ser. No. 668,333, Mar. 14, 1991, Pat. No. 5,149,941, which is a 
continuation of Ser. No. 206,767, Jun. 15, 1988, abandoned. This 

application Dec. 11, 1992, Ser. No. 989,538 

Claims priority, application Japan, Jun. 16, 1987, 62-147884; 
Jan. 22, 1988, 63-012069; Apr. 15, 1988, 63-091267; Apr. 15, 
1988, 63-091268; Apr. 15, 1988, 63-091269; Apr. 15, 1988, 
63-091270; Apr. 15, 1988, 63-091271; Apr. 15, 1988, 63-091272; 
Apr. 15, 1988, 63-091274; May 6, 1988, 63-109192; May 6, 1988, 
63-109193 

Int. Cl.5 G03G 15/20 

U.S. Cl. 355—285 
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1. An image fixing apparatus comprising: 

a heater; 

a sheet in slidable contact with said heater; 

a back-up member cooperative with said heater to form a nip 
therebetween such that said sheet is interposed in the nip, 
wherein an unfixed image on a side of a recording material 
in contact with said sheet is heated and fixed by heat from 
said heater through said sheet; 

wherein said sheet comprises (i) a base resin layer in slidable 
contact with said heater, and (ii) a surface parting layer 
disposed on said base resin layer, said surface parting layer 
being thinner than said base resin layer. 


5,300,998 
HEATING APPARATUS HAVING A MOVABLE FILM 
PROTECTION MEMBER AND IMAGE FORMING 
APPARATUS USING SAME 
Yuka Ogisawa, Kawasaki, and Yuji Yamanaka, Tokyo, both of 
Japan, assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 808,584, Dec. 17, 1991, abandoned. 
This application May 4, 1993, Ser. No. 56,813 
Claims priority, application Japan, Dec. 18, 1990, 2-403296; 
Jul. 23, 1991, 3-182506 
Int. Cl.5 GO3G 15/20 
US. Cl. 355—285 
1. A heating apparatus, comprising: 
a heater; 
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an endless film extended around said heater and movable 
with a recording material; 

a pressing member forming a nip with said heater, said film 
passing through the nip; 

access means for providing access to a jammed recording 


a film protection member for protecting said film; 

wherein said film protection member is movable between a 
covering position for covering at least a portion of that 
part of said film which is otherwise exposed by said access 
means and not adjacent to said heater, and a retracted 
position retracted from said covering position. 


5,300,999 
IMAGE FIXING APPARATUS HAVING A FILM WITH 
IMPROVED SLIDEABILITY 

Shokyo Koh, Yokohama; Yoshiyuki Koshimizu, Abiko; Yo- 

shihiko Suzuki, Tokyo; Satoshi Mori, Yokohama, and Koki 

Kuroda, Tokyo, all of Japan, assignors to Canon Kabushiki 

Kaisha, Tokyo, Japan 
Continuation of Ser. No. 637,120, Jan. 3, 1991, abandoned. This 

application Nov. 6, 1992, Ser. No. 972,731 

Claims priority, application Japan, Jan. 12, 1990, 2-005068; 

Jan. 12, 1990, 2-005838 
Int. Cl.5 GO3G 15/20 


1. An image fixing apparatus, comprising: 

a heater which is stationary in use for producing heat upon 
power supply thereto; 

power supply control means for controlling power supply to 
said heater; 

a film movable in sliding contact with said heater, wherein 
an unfixed toner image on a recording material is fixed by 
the heat from said heater through said film; and 

driving means for driving said film, 

wherein said control means starts power supply to said 
heater while the film is stationary, and said driving means 
starts driving of said film after the start of power supply to 
said heater. 
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5,301,000 
FIXING STATION FOR AN ELECTROPHOTOGRAPHIC 
PRINTING OR COPYING APPARATUS 
Karl Heigl, Buntspechtweg, Fed. Rep. of Germany, assignor to 
Siemens Nixdorf Informationssysteme Aktiengesellschaft, 
Fed. Rep. of Germany 
PCT No. PCT/EP90/02027, § 371 Date Jun. 10, 1992, § 102(e) 
Date Jun. 10, 1992, PCT Pub. No. WO91/09351, PCT Pub. 
Date Jun. 27, 1991 
PCT Filed Nov. 27, 1990, Ser. No. 861,817 
Claims priority, application European Pat. Off., Dec. 13, 
1989, 89123033.6 
Int. Cl.5 GO3G 15/20 


US. Cl. 355—290 17 Claims 
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1. A fixing station for an electrophotographic printing or 
copying apparatus, comprising: an electrically heated fixing 
roller and a pressure roller swingable up to and away from the 
fixing roller via fastening mechanism, the fixing roller being a 
hollow roller having heating elements arranged therein and 
being mounted in a stand of the fixing station via first and 
second bearing flanges, the first bearing flange being fixed to 
the stand and the second bearing flange being releasably at- 
tached to the stand; and holding elements that, for extraction of 
the fixing roller from the fixing station, connect the second 
bearing flange to the fixing roller and allow a separation of the 
second bearing flange from the fixing roller after extraction, 
only said second bearing flange of said first and second bearing 
flanges having a handle element, said second bearing flange 
being a holding and removal element for said fixing roller such 
that both said second bearing flange and said fixing roller are 
completely separable from said stand. 


5,301,001 
EXTRINSIC FIBER OPTIC DISPLACEMENT SENSORS 
AND DISPLACEMENT SENSING SYSTEMS 
Kent A. Murphy, Roanoke; Michael F. Gunther, Blacksburg, 
both of Va.; Ashish M. Vengsarkar, Scotch Plains, N.J., and 
Richard O. Claus, Christiansburg, Va., assignors to Center 
For Innovative Technology, Herndon, Va. 
Filed Feb. 12, 1992, Ser. No. 834,674 
Int. Cl.5 G01B 9/02 
US. Cl. 356—35.5 


24 


1. An extrinsic fiber optic sensor for the detection of the 
amplitude of dynamically varying displacement comprising: 

an optical fiber inserted into one end of a hollow silica tube; 

a reflector inserted in an opposite end of said hollow silica 

tube, an end of said optical fiber and said reflector within 

said at least one hollow silica tube forming an air gap, said 

optical fiber being axially displaced relative to said reflec- 
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tor by a dynamically varying displacement and said air 
gap varying in axial length due to the relative displace- 
ment of said optical fiber; 

a light source supplying light to said optical fiber, said opti- 
cal fiber being used as an input/output fiber, a Fresnel 
reflection from a glass/air interface at a front of said air 
gap serving as a reference reflection and a reflection from 
an air/glass interface at a far end of each air gap serving as 
a sensing reflection, said reference and sensing reflections 
interfering in said optical fiber; and 

coupler means connected to said optical fiber for coupling 
reflections to a detector, changes in said air gap length 
causing changes in phase differences between said refer- 
ence reflection and sensing reflection and changes the 
intensity of light monitored by said detector. 


5,301,002 
APPARATUS FOR INSPECTING A SEMICONDUCTOR 
DEVICE 
Akihiko Nakano, Nara, Japan, assignor to Sharp Kabushiki 
Kaisha, Osaka, Japan 
Filed Apr. 20, 1992, Ser. No. 870,872 
Claims priority, application Japan, Apr. 22, 1991, 3-119441 
Int. Cl.5 HOIL 21/66 


US. Cl. 356—36 18 Claims 


1. An apparatus for inspecting a semiconductor device, 

comprising: 

a first microscope for monitoring a main surface of a semi- 
conductor device along a first direction and specifying a 
portion of the semiconductor device to be inspected; 

a rotary grinder for grinding the specified portion to expose 
a cross section of the semiconductor device that is sub- 
stantially perpendicular to the main surface; 

a second microscope for monitoring the exposed cross sec- 
tion along a second direction substantially perpendicular 
to the first direction; and 

a stage, movable relative to the first and second microscopes 


and the rotary grinder, for fixing the semiconductor de- 
vice. 


5,301,003 
THREE-DIMENSIONAL DISPLACEMENT 
MEASUREMENT APPARATUS AND METHOD WITH 
VERTICAL DISPLACEMENT MEASUREMENT 
COMPENSATION 
Hiroshi Ikeda, Kawasaki, Japan, assignor to Fujitsu Limited, 

Kanagawa, Japan 

Filed Mar. 19, 1992, Ser. No. 854,532 
Claims priority, application Japan, Mar. 19, 1991, 3-078263 
Int. Cl.5 GOIN 21/01 
US. Cl. 356—73 7 Claims 

1. A three-dimensional displacement measurement appara- 

tus, comprising: 

a planar displacement measurement portion which has a 
camera for photographing a surface of a measurement 
object to output image data, and a planar coordinate cal- 
culation portion which calculates a planar coordinate of a 
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measurement point inside said surface from said image 
data, and which measures a displacement of said measure- 
ment point in the direction of an X-Y plane, 

a vertical displacement measurement portion which has an 
interferometer, and a vertical coordinate calculation por- 
tion which calculates a vertical displacement of a surface 
of said measurement object according to interference 
stripes of said interferometer, and which measures a dis- 
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placement of said surface in a vertical direction with 
respect to the X-Y plane, and 

a vertical displacement measurement position compensation 
portion that tracks a displacement on a plane of said mea- 
surement point measured by said planar displacement 
measurement portion thereby to move a measurement 
place of a displacement in a vertical direction by means of 
said vertical displacement measurement portion. 


5,301,004 
METHOD AND APPARATUS FOR DETERMINING THE 
OPTICAL PROPERTIES OF A LENS 

Christopher J. Percival, Williamsville, and David A. Luce, Clar- 

ence Center, both of N.Y., assignors to Leica Inc., Buffalo, 

N.Y. 

Filed Mar. 13, 1992, Ser. No. 850,890 
Int. Cl.5 G01B 9/00 

U.S. Cl. 356—125 


1. A device without a moving part for determining optical 
properties of a lens comprising, means to project a beam of 
light along a path having an axis, a test plane located on said 
path, an occluder having a single shaped opening defined by a 
single border positioned on said path, area detection means 
responsive to light received from said shaped opening for 
providing a signal representative of light distribution on said 
detection means, evaluation means for converting said signal to 
values representing the optical properties of a lens located at 
said test plane, and means to report said values. 


ELECTRICAL 


5,301,005 
METHOD AND APPARATUS FOR DETERMINING THE 
POSITION OF A RETROREFLECTIVE ELEMENT 
Leon B. C. deVos, Huber Heights, and James A. Schneider, 
Verona, both of Ohio, assignors to Spectra-Physics Laser- 
plane, Inc., Dayton, Ohio 
Filed Feb. 10, 1993, Ser. No. 15,816 
Int. Cl.5 G01B 11/26; GO1C 3/00 


US. Cl. 356—141 23 Claims 














1. A method for determining the position of at least one 
position retroreflective element located in a predetermined 
coordinate frame of reference having an X axis, said method 
comprising the steps of: 

(a) providing a light transmitting and detecting means for 
transmitting a rotating beam of light, detecting reflections 
of said beam of light, and providing an index position 
along said rotation of said beam of light; 

(b) providing a reference retroreflective element capable of 
reflecting said beam of light back toward said light trans- 
mitting and detecting means; 

(c) positioning said light transmitting and detecting means at 
a primary benchmark position at known first coordinates 
in said coordinate frame of reference; 

(d) positioning said reference retroreflective element at a 
secondary benchmark position at known second coordi- 
nates in said coordinate frame of reference; 

(e) transmitting said beam of light to illuminate said at least 
one position retroreflective element and said reference 
retroreflective element during a first rotation of said beam 
of light; 

(f) monitoring said first rotation of said beam of light as it 
travels between said index position, said at least one posi- 
tion retroreflective element and said reference retroreflec- 
tive element; 

(g) repositioning said light transmitting and detecting means 
at said second benchmark position and said reference 
retroreflective element at said primary benchmark posi- 
tion; 

(h) transmitting said beam of light to illuminate said at least 
one position retroreflective element and said reference 
retroreflective element during a second rotation of said 
beam of light; 

(i) monitoring said second rotation of said beam of light as it 
travels between said index position, said at least one posi- 
tion retroreflective element and said reference retroreflec- 
tive element; and 

(j) determining the position of said at least one position 
retroreflective element in said coordinate system based on 
said first coordinates, said second coordinates, said first 
and second rotations of said beam of light and said refer- 
ence position. 
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5,301,006 
EMISSION MICROSCOPE 
Victoria J. Bruce, Austin, Tex., assignor to Advanced Micro 
Devices, Inc., Sunnyvale, Calif. 
Filed Jan. 28, 1992, Ser. No. 826,992 
Int. Cl.5 GO1J 3/443; GOIN 21/62 
9 Claims 


1. An emission microscope system comprising: 

an optical subsystem, said optical subsystem comprising a 
catadioptric optical microscope, said optical subsystem 
outputting an optical image; 

a computer automated optical dispersing subsystem for 
varying wavelengths during which photons may be 
counted, said computer automated optical dispersing sub- 
system positioned relative to said optical subsystem so that 
said optical image output by said optical subsystem passes 
through said computer automated optical dispersing sub- 
system; 

a camera subsystem focused upon said optical image output 
by said optical subsystem and passing through said com- 
puter automated optical dispersing subsystem, said camera 
subsystem converting said optical image to an electronic 
image signal; and 

a processing subsystem operatively coupled to said camera 
subsystem and to said computer automated optical dis- 
persing subsystem for controlling them and for acquiring 
and manipulating data obtained therefrom. 


5,301,007 
MICROSCOPIC SPECTROMETER 
Juichiro Ukon, Miyanohigashi, Japan, assignor to Horiba Ltd., 
Kyoto, Japan 
Filed Oct. 31, 1990, Ser. No. 607,313 
Claims priority, application Japan, Nov. 3, 1989, 1-286893 
Int. Cl.5 G01 3/28; GOIN 21/00 


US. Cl. 356—326 18 Claims 


1. A microscopic spectrometer comprising: 

(a) a light source for projecting light upon a sample; 

(b) means for providing at least two optical paths from the 
light source, a first optical path including means for mask- 
ing a portion of light from the sample to define a target 
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area, and a second optical path providing a nonmasked 
image of the sample; 

(c) a spectrometrical measurement system for spectrometri- 
cally measuring the target area image passed through the 
means for masking in the first optical path; and 

(d) a visualizing means for producing a composite image of 
the sample and the target area images for observation by 
an operator including an eyepiece allowing view of a 
synthetic image created from a recombination of the first 
and second optical paths. 


5,301,008 

OPTICAL CROSSBAR EXCHANGE ARRANGEMENT 
Alan Huang, Middletown, and Norman A. Whitaker, Jr., Atlan- 

tic Highlands, both of N.J., assignors to AT&T Bell Laborato- 

ries, Murray Hill, N.J. 
Continuation of Ser. No. 787,989, Nov. 5, 1991, abandoned. This 

application May 20, 1993, Ser. No. 65,516 
Int. Cl.5 GO1B 9/02 


US. Cl. 356—345 20 Claims 


1. A crossbar exchange arrangement comprising 

a transmission medium including a controllable propagation 
speed material; 

first means for inputting a first signal into said medium, to 
develop both a first interacting signal that travels in said 
medium in one direction and a corresponding first refer- 
ence signal that travels in said medium in the opposite 
direction; 

second means for inputting a second signal into said medium, 
to develop both a second interacting signal that travels in 
said medium in one direction and a corresponding second 
reference signal that travels in said medium in the opposite 
direction; 

means for injecting a control signal into said medium, that 
travels through said medium in the direction of said first 
and second interacting signals with the timing of said 
control signal in relation to said first and second interact- 
ing signals, controlled to traverse said first and second 
interacting signals by said control signal while said first 
and second interacting signals are traveling through said 
medium; and 

means for combining each reference signal after its travel 
through said material with its corresponding interacting 
signal after its travel through said medium, to form first 
and second combined signals, wherein 

when said control signal is absent, said first combined signal 
appears at a first output means and said second combined 
signal appears at a second output means and wherein 

when said control signal is present, said first combined signal 
appears at said second output means and said second 
combined signal appears at said first output means. 
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5,301,009 
FRUSTRATED TOTAL INTERNAL REFLECTION 
OPTICAL POWER LIMITER 
Richard R. Shurtz, II, Oakton, Va., assignor to The United 
States of America as represented by the Secretary of the 
Army, Washington, D.C. 
Filed Apr. 28, 1983, Ser. No. 492,062 
Int. Cl.5 HO01S 3/02; G02B 27/28 
US. Cl, 359—487 


1. A device for protecting a photo-detector for relatively 
low-power light radiation from high-intensity light radiation, 
wherein the device is positioned on an optical axis between 
said detector and incident radiation, and the device includes: 

a pair of optical prisms having a first pair of parallel sides 

normal to said optical axis, and a second pair of parallel 
sides adjacent to each other and skewed with respect to 
said optical axis; and 

an optical material between said second pair of sides respon- 

sive to the intensity of the radiation on said optical axis to 
cause diversion of said axis for high-intensity radiation. 


5,301,010 
INTERFEROMETER HAVING A SHORT COHERENCE 
LENGTH LIGHT SOURCE AND MEANS FOR 
IDENTIFYING INTERFERENCE FRINGES 

Robert Jones; Robert J. Welford, and Michael S. Hazell, all of 

Cambridge, United Kingdom, assignors to Cambridge Consul- 

tants Limited, United Kingdom 
PCT No. PCT/GB90/00267, § 371 Date Sep. 23, 1991, § 102(e) 

Date Sep. 23, 1991, PCT Pub. No. WO90/09557, PCT Pub. 

Date Aug. 23, 1990 

PCT Filed Feb. 19, 1989, Ser. No. 752,612 

Claims priority, application United Kingdom, Feb. 18, 1989, 

8903725 
Int. Cl.5 GOID 9/02 

U.S. Cl. 356—358 30 Claims 

1. A measuring device comprising a short coherence length 
light source, interferometer means arranged to receive light 
from said source and to produce a sequential series of interfer- 
ence fringes in which the contrast between bright and dark 
fringes varies along the series, means for detecting said fringes 
and for providing a signal which is derived from different 
fringes in said series for different values of a measurand and 
whose signal-value varies as a function of the brightness of the 


ELECTRICAL 


567 


fringes from which said signal is derived, and means for identi- 
fying from said signal-value the identity of the fringes from 


which said signal is derived and for providing, on the basis of 
said identity, an indication of the value of said measurand. 


5,301,011 
METHOD OF AND APPARATUS FOR ASCERTAINING 
THE DIAMETERS OF ROD-SHAPED ARTICLES 

Reinhard Hoppe, Marschacht, and Rolf Lindemann, Glinde, 

both of Fed. Rep. of Germany, assignors to Korber AG, Ham- 

burg, Fed. Rep. of Germany 

Filed Mar. 26, 1992, Ser. No. 857,733 

Claims priority, application Fed. Rep. of Germany, Apr. 4, 

1991, 4110855; Jul. 11, 1991, 4122936 
Int. Cl.5 GO1B 11/10 


USS. Cl. 356—385 38 Claims 


1. A method of ascertaining the diameters of normally sub- 
stantially round rod-shaped articles of the tobacco processing 
industry, comprising the steps of advancing a succession of 
articles in a predetermined direction along a predetermined 
path and past a reference point which is adjacent a predeter- 
mined portion of said path and is spaced apart from each suc- 
cessive article advancing along said portion of said path; opti- 
cally measuring the distance of each successive article in said 
portion of said path from said reference point and generating 
first signals denoting the respective measured distances, includ- 
ing directing a beam of radiation from a source into said por- 
tion of said path so that the beam impinges upon and is re- 
flected by successive articles advancing along said portion of 
said path whereby the intensity of reflected beam is indicative 
of a second diameter of the beam-reflecting article; converting 
each first signal into a second signal denoting one diameter of 
the respective article; monitoring the intensity of the reflected 
beam upon impingement on successive articles and generating 
third signals denoting the respective intensities; and processing 
said third signals into fourth signals denoting the second diam- 
eters of the respective articles. 
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5,301,012 
OPTICAL TECHNIQUE FOR RAPID INSPECTION OF 
VIA UNDERETCH AND CONTAMINATION 

Mark R. King, Milton, N.Y., and Wendell B. Scism, Boise, Id., 

assignors to International Business Machines Corporation, 

Armonk, N.Y. 

Filed Oct. 30, 1992, Ser. No. 968,733 
Int. Cl.5 GOIN 21/88 

US, Cl. 356—398 


1. A method of inspecting features of a surface of an object 
comprising the steps of 

illuminating an area of said surface corresponding to an area 
of a feature formed thereon to form an illuminated area by 
projecting radiation along a beam path, 

scanning said illuminated area over said surface, and 

detecting characteristics of the amount of said illumination 
transmitted through or reflected from said object along 
said beam path. 


5,301,013 
POSITIONING DEVICE HAVING TWO 
MANIPULATORS OPERATING IN PARALLEL, AND 
OPTICAL LITHOGRAPHIC DEVICE PROVIDED WITH 
SUCH A POSITIONING DEVICE 
Hendricus J. M. Meijer, Veldhoven; Johannes A. Rozenveld, 
Maarheeze; Adrianus J. Vermeer, Eindhoven; Jan A. Mark- 
voort, Eindhoven; Johan van der Maaden, Eindhoven, and Jan 
van Eijk, Eindhoven, all of Netherlands, assignors to U.S. 
Philips Corporation, New York, N.Y. 
Filed Apr. 21, 1992, Ser. No. 871,428 
Claims priority, application European Pat. Off., Jul. 30, 1991, 
91201970.0 
Int. Cl.5 GO1B 11/00 


1. A positioning device, which comprises: 

a first and a second transport arm for alternately transferring 
plate-shaped objects from a storage position into an opera- 
tional position which extends in a plane transverse to a 
Z-direction; 

means comprising the second transport arm for transferring 
a first object from the operational position; and 
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means comprising the first transport arm for subsequently 
placing a second object in the operational position; 

separate manipulator means for displacing each of the first 
and second transport arms parallel to an X-direction and 
to a Y-direction perpendicular to the X-direction, the 
X-direction and the Y-direction being perpendicular to 
the Z-direction. 


5,301,014 
METHOD AND ARRANGEMENT FOR 
SPECTROSCOPICALLY MEASURING THE 
CONCENTRATION OF A COMPONENT OF A GAS 
SAMPLE 
Edmund Koch, Liibeck, Fed. Rep. of Germany, assignor to Dri 
gerwerk Aktiengesellschaft, Liibeck, Fed. Rep. of Germany 
Filed Mar. 26, 1992, Ser. No. 858,119 
Claims priority, application Fed. Rep. of Germany, Mar. 27, 
1991, 4110095 
Int. Cl. GOIN 21/31, 21/39 
2 Claims 


1. An arrangement for spectroscopically measuring at least 
one component of a gas sample, the arrangement comprising: 

laser means for passing radiation through the gas sample 
with said radiation being in the region of an absorption 
line of said component; 

monitor means for detecting the actual radiation energy of 
said laser means and for converting said radiation energy 
into a measuring signal; 

modulation profile means for generating a pregiven modula- 
tion profile signal; 

said modulation profile means including: direct-voltage 
means for supplying a direct voltage; and, alternating- 
voltage generator means for generating a sinusoidally- 
shaped alternating voltage superposed on said direct volt- 
age thereby defining said pregiven modulation profile 
signal; 

control means receiving said measuring signal as an actual 
value and said modulation profile signal as a desired value 
for generating a modulated drive current in dependence 
upon the difference of said values; 

detector means for receiving the radiation passed through 
said gas sample and for supplying a detector signal in 
dependence upon the detected radiation; and, 

evaluation means for receiving and evaluating said detector 
signal to determine the concentration of said component. 


5,301,015 
NTSC AND PAL COMPATIBLE DIGITAL ENCODER 
Sung-Hoon Kim, Suwon, Rep. of Korea, assignor to Samsung 
Electronics Co., Ltd., Kyungki, Rep. of Korea 
Filed Nov. 23, 1992, Ser. No. 980,276 
Claims priority, application Rep. of Korea, Nov. 27, 1991, 
1991-21420 
Int. Cl.5 HO4N 11/14, 9/45, 9/65, 9/66 
U.S. Cl. 348—493 
1. A digital encoder, comprising: 
a frequency converter for converting the frequency of color 
difference signals to a sub-carrier frequency; 
a modulator, coupled to said frequency converter and re- 
sponsive to converted color difference signals, for deter- 


19 Claims 





APRIL 5, 1994 


mining a level and phase of said converted color differ- 
ence signals in response to a first set of control signals; 

a register having phase information corresponding to a burst 
signal; 


a burst generator circuit, coupled to said register and respon- 


sive to said phase information, for determining a level and 
phase of said burst signal in response to a second set of 
control signals; and 

a chroma encoder, responsive to outputs of said modulator 
and said burst generating circuit, for generating a chromi- 
nance signal in response to a third set of control signals. 


5,301,016 

METHOD OF AND ARRANGEMENT FOR DERIVING A 
CONTROL SIGNAL FOR INSERTING A BACKGROUND 

SIGNAL INTO PARTS OF A FOREGROUND SIGNAL 
Rainer Gehrmann, Alsbach-Hihnlein, Fed. Rep. of Germany, 

assignor to U.S. Philips Corporation, New York, N.Y. 

Filed Dec. 4, 1992, Ser. No. 987,894 

Claims priority, application Fed. Rep. of Germany, Dec. 21, 

1991, 4142650 
Int. Cl.5 HO4N 9/75 


USS. Cl. 348—586 4 Claims 
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1. A method of deriving a control signal for inserting a 
background signal into parts of a foreground signal, these parts 
being fixed by a key color, in which the control signal assumes 
a first value when the foreground signal represents a color in 
the region of the key color and a second value when the fore- 
ground signal represents a different color, and in which the 
control signal has a transition range between the two values, 
characterized in that the method comprises the steps: 

computing the distances between color locations of pixels of 

the foreground signal and a color location of the key 
color, for distinguishing color locations of pixels associ- 
ated with foreground color or with the key color from 
color locations of pixels to be associated with the transi- 
tion range; 

associating those color locations of pixels whose distance to 

the key color’s color location differs from a distance of a 
color location of one or a plurality of adjacent pixels to the 
key color’s color location by more than a predetermined 
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distance (not complying with a homogeneity criterion) 
with the transition range; and 

computing intermediate values of the control signal for the 
color locations of pixels associated with the transition 
range. 


5,301,017 
APPARATUS FOR RECEIVING AND DISPLAYING 
COLOR TELEVISION SIGNALS HAVING DIFFERENT 
FORMATS 
Seiji Murakami, Tokyo, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kanagawa, Japan 
Filed Aug. 11, 1993, Ser. No. 104,553 
Claims priority, application Japan, Aug. 28, 1992, 4-230367 
Int. Cl.5 HO4N 9/69, 9/31, 9/535 
12 Claims 


1. Television receiving apparatus for receiving and display- 
ing television signals distributed in a plurality of formats, said 
television apparatus comprising: 

input means for receiving said television signal; 

color error correction means coupled to said input means for 

correcting color reproduction errors associated with the 
received television signal and providing a corrected tele- 
vision signal; 

display means coupled to said color error correction means 

for receiving said corrected television signal and display- 
ing a television image in accordance with said corrected 
television signal, said display means having a reproduction 
chromaticity range sufficiently wide to include essentially 
all of the transmission chromaticity range in said received 
television signal; and 

control means coupled to said color error correction means 

for controlling the operation of said color error correction 
means in accordance with the format of said received 
television signal. 


5,301,018 
METHOD AND APPARATUS FOR SHUFFLING IMAGE 
DATA INTO STATISTICALLY AVERAGED DATA 
GROUPS AND FOR DESHUFFLING THE DATA 
Peter Smidth, Menlo Park; Charles H. Coleman, Redwood City, 
and Sidney D. Miller, Mt. View, all of Calif., assignors to 
Ampex Systems Corporation, Redwood City, Calif. 
Continuation of Ser. No. 654,710, Feb. 13, 1991, abandoned. 
This application Aug. 16, 1993, Ser. No. 106,968 
Int. Cl.5 HO4N 7/12 
US, Cl. 348—420 46 Claims 
1. A method of conditioning data representing an image for 
recording the data onto a recording medium or for transmit- 
ting the data over a channel, said method comprising the steps 
of: 
dividing the image data into a multitude of contiguous image 
blocks, each image block being associated with a corre- 
sponding spatial location of a portion of said image and 
defining one or more characteristics of said portion at the 
respective spatial location; and, 
shuffling said image blocks by selecting image blocks from 
preselected spatially diverse locations in the image as 
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determined by a block selection pattern, wherein com- component images from first and second input frames of a 
bined preselected image blocks in the resulting shuffled motion picture, said apparatus comprising: 
first and second buffer means for storing first and second 
input arrays of pixel values respectively, said first array 
representing the intensity values in said first input frame 
and said second input array representing the intensity 
values in said second frame, said second input array being 
divided into a plurality of regions, each region storing a 
contiguous block of pixel values; 
means for matching each said region in said second input 
array with a region of the same size in said first input array 
thereby defining a pixel in said first input array corre- 
sponding to each said pixel in said second input array; 
means for assigning one of two values to each pixel value in 
4 . : . Soe ae said first input array, said first value being assigned if said 
ans cones Pan mag Const Ge pixel was included in a region matched to one and only 
one of said regions in said second input array by said 
matching means, and otherwise to said second value; 
5,301,019 low-frequency buffer means for storing an array of pixel 
DATA COMPRESSION SYSTEM HAVING values representing the intensity values of said low-fre- 
PERCEPTUALLY WEIGHTED MOTION VECTORS quency component image, said low-frequency buffer 
Richard W. Citta, Oak Park, Ill., assignor to Zenith Electronics 
Corp., Glenview, Ill. 
Filed Sep. 17, 1992, Ser. No. 947,024 
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210 
1. A data compression method for compressing a digitally 
encoded video signal organized in a succession of image 
frames, said method comprising the steps of: 
receiving said digitally encoded video signal; 
comparison/matching selected portions of said video signal 


in a current image frame to portions of said video signal in 
an image frame preceding said current image frame to LOW FREO. HIGH FREQ. 
produce corresponding error values indicative of the FRAME FRAME 
differences therebetween; ' , ; i . 
generating a motion vector for each comparison in said means including one location corresponding to each said 
comparison/matching step in association with each corre- pixel value in said first input array; ; 
sponding error value; high-frequency buffer means for storing an array of pixel 
weighting each of said error values in accordance with a values representing the intensity values of said high-fre- 
perceptual factor to produce perceptually weighted error quency component image, said high-frequency buffer 
values; and means including one location corresponding to each said 
selecting one of said motion vectors by applying a selection pixel value in said second input array; 
criteria to each of said perceptually weighted error values _— frame initialization means for causing said low-frequency 
and selecting the motion vector associated with the one of buffer means to initially store a value related to the pixel 
said perceptually weighted error values which best fits value stored in said first input array at each location corre- 
said criteria. sponding to a pixel in said first input array that was as- 
signed said second value; and 
5,301,020 filter means for combining each pixel in said second input 
METHOD AND APPARATUS FOR CODING MOTION array with said corresponding pixel in said first input array 
PICTURES UTILIZING MOTION COMPENSATION to generate high and low-frequency pixels, said high-fre- 
Philippe M. Cassereau, San Mateo, Calif., assignor to Aware, quency pixel being stored in said high-frequency buffer 
Inc., Cambridge, Mass. means in said location corresponding to said pixel in said 
Continuation-in-part of Ser. No. 786,722, Nov. 1, 1991. This second input array and said low-frequency pixel being 
application Feb. 11, 1993, Ser. No. 16,786 stored in said low-frequency buffer means in said location 
Int. Cl.5 HO4N 7/133, 7/137 corresponding to said pixel in said first input array if said 
US. Cl. 368—415 6 Claims assigning means assigned said first value to said corre- 
1. An apparatus for generating high and low-frequency sponding pixel in said first input array. 
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5,301,021 frequency dot clock to produce a series of positive and 
DISPLAY WITH VERTICAL SCANNING FORMAT negative logic levels; 


TRANSFORMATION applying the series of positive and negative logic levels to a 
Masanori Ogino, Yokohama; Tadashi Fukushima, Hitachi; D/A converter; 
Takeo Yamada, Yokohama, and Shigeyuki Shiotani, Fujisawa, _fiJtering the output of the D/A converter to develop a DC 
all of Japan, assignors to Hitachi, Ltd., Tokyo, Japan voltage; and 


Filed Jul. 1, 1992, Ser. No. 907,245 poe: : F 
pplying the DC voltage to the other input of said compara- 
Claims priority, appiication Japan, Jul. 1, 1991, 3-185858 : ; 
Int. CL HOAN 5/00 tor to adjust the slice level of the comparator. 


16 Claims 
5,301,024 
VIDEO SIGNAL PEAK COMPRESSOR 
Robert E. Mudra, Glenview, Ill., assignor to Zenith Electronics 
Corp., Glenview, Ill. 
Filed Dec. 30, 1992, Ser. No. 998,275 


Int. Cl.5 HO4N 5/14, 5/20 
US. Cl, 348—690 


15. A liquid crystal multi-screen projection display compris- 
ing means for processing signals from at least one signal source 
and for applying processed signals to at least one of a plurality 
of display units arranged in at least two rows so as to form the 
multi-screen display, the processing means including vertical 
scanning format transformation means for transforming a verti- 
cal scanning period of the output signal of the processing 
means to be a smaller period than that of the input signal of the 
processing means so that a ratio of the vertical scanning period 
of the output signal applied to the multi-screen display to the 
vertical scanning period of the input signal is no greater than 
0.5, thereby substantially eliminating discontinuity of a moving 1. For use in a television receiver having a source of video 
pole image displayed on the multi-screen display, the vertical sign al characterized by positive picture polarity, a video signal 
scanning format transformation means including at least one peak compressor comprising: : 
programmable counter for counting a sum of the number of = feet canaliiee a ‘a first edit ennaideten Sendai 
indication scanning lines and the number of non-indication pene Me tail — all on geld f vid 8 al 
scanning lines in a unit screen of a respective display unit in nega aciige heir yo a ee ent ree 
accordance with horizontal pulse signals and for enabling jo output — and a first common electrode cou- 
outputting of vertical synchronous pulse signals. — pes olifier inina  cnncne SR eaaiane tinde 

second input electrode coupled to said first output elec- 
5,301,022 trode, a second output electrode coupled to said first input 
Patent Not Issued For This Number electrode and a second common electrode; and 
a threshold voltage source including a resistive divider hav- 
ing a resistor junction coupled to said second common 


5,301,023 electrode. 
DATA SLICING SYSTEM 
Thomas J. Zato, Palatine, Ill., assignor to Zenith Electronics 5,301,025 


Corp., Glenview, Iil. PARABOLIC WAVEFORM GENERATING APPARATUS 
Continuation of Ser. No. 780,698, Oct. 18, 1991. This application Tay ahisa Hatano, Settsu, and Yosuke Izawa, Ibaraki, both of 
Apr. 7, 1993, Ser. No. 45,275 Japan, assignors to Matsushita Electric Industrial Co. Ltd., 
Int. Cl.5 HO4N 7/087, 7/08 Kadoma, Japan 
US. Cl. 348—476 4 Claims Filed Jan. 27, 1993, Ser. No. 9,894 
Claims priority, application Japan, Feb. 3, 1992, 4-047823 
Int. Cl. HO4N 3/23, 3/22, 3/223, 3/27 

1 Claim 


1. A method of slicing a data signal comprising: 

clamping the data signal to a reference level; 1. A parabolic waveform generating apparatus for generat- 

applying the clamped data signal to one input of acompara- ing parabolic waveforms for compensating at least one of 
tor to produce a sliced output; horizontal and vertical deflection distortion of images in a 

sampling the sliced output of the comparator with a high television receiver with respect to one of a plurality of aspect 
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ratios, said parabolic waveform generating apparatus compris- 
ing: 

memory means including only a first data value group and a 
second data value group, said first data value group use- 
able for generating a first parabolic waveform and said 
second data value group useable for generating a second 
parabolic waveform; 

processing means for processing said first data value group 
and said second data value group in order to generate a 
further data value group which corresponds to an arbi- 
trary aspect ratio of said plurality of aspect ratios which is 
different from a first aspect ratio of said plurality of aspect 
ratios which corresponds to said first parabolic waveform 
and which is different from a second aspect ratio of said 
plurality of aspect ratios which corresponds to said second 
parabolic waveform; and 

parabolic waveform generating means for generating a fur- 
ther parabolic waveform for use by said television re- 
ceiver, said further parabolic waveform corresponding to 
said arbitrary aspect ratio from said further data value 
group. 


5,301,026 
PICTURE EDITING APPARATUS IN A DIGITAL STILL 
VIDEO CAMERA SYSTEM 
Young-man Lee, Kyunggi, Rep. of Korea, assignor to SamSung 
Electronics Co., Ltd., Suwon, Rep. of Korea 
Filed Dec. 24, 1991, Ser. No. 812,815 
Claims priority, application Rep. of Korea, Jan. 30, 1991, 
91-1586 
Int. Cl.5 HO4N 5/262 


US. Cl. 348—584 31 Claims 


1. A picture editing apparatus in a digital still video camera 
system, comprising: 

means for storing a plurality of digital signals in frames in a 
memory card; 

means for processing said digital video signals read-out from 
said memory card; 

image data address generator means for generating image 
data addresses of said memory card; 

one frame address generator means for generating a first 
picture assignment address of said memory card for one 
picture per each frame; 

multi-picture address generator means for generating second 
picture assignment addresses of a specified number of 
pictures recorded in said memory card; and 

picture mixing address generator means for generating third 
picture assignment addresses for selected pictures by 
mutually mixing a plurality of said selected pictures. 
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5,301,027 
METHOD OF SUPERIMPOSING DATA OF CHARACTER 
ON VIDEO DATA 
Takashi Kiyofuji, Yokosuka; Hiroshi Yamada, Tokyo; Kohsuke 
Kinoshita, and Toshihiko Monma, both of Yokohama, all of 
Japan, assignors to Victor Company of Japan, Ltd., Yoko- 
hama, Japan 
Filed Mar. 23, 1993, Ser. No. 35,776 
Claims priority, application Japan, Mar. 24, 1992, 4-97000 
Int. Cl.5 HO4N 5/278 


USS. Cl. 348—589 15 Claims 
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1. A method of superimposing data of a character or a mark 
on video data, said superimposed video data being subjected to 
a data compression processing for extracting video data within 
each of blocks from one frame of said superimposed video data 
and for data-compressing said extracted video data, said blocks 
forming said one frame, said each block including a predeter- 
mined number of two-dimensionally arranged pixels of said 
superimposed video data, comprising the step of: 

determining a position of said character or mark superim- 

posed on said video data with respect to a lump of said 
blocks, where said character or mark is to be imposed, 
such that the number of blocks over which said character 
spreads is minimized when a size and a shape of said 
character or said mark are unchanged. 


5,301,028 
METHOD AND APPARATUS FOR DISPLAYING 
CHANNEL IDENTIFICATION INFORMATION 
Robert O. Banker, Cumming; Kinney C. Bacon, Lawrenceville, 
and Julius B. Bagley, Marietta, all of Ga., assignors to Scien- 
tific-Atlanta, Inc., Norcross, Ga. 
Filed Nov. 29, 1991, Ser. No. 800,002 
Int. Cl.5 HO4N 5/50 
US. Cl. 348—570 32 Claims 
23. Apparatus for use in a system for transmitting signals 
having picture information corresponding to respective chan- 
nels and having a terminal device including storing means for 
storing a first table including a set of channel identification 
information items and identifier numbers respectively corre- 
sponding to each one of the channel identification information 
items, said apparatus comprising: : 
map generating means for generating a map for mapping the 
channel numbers corresponding to the respective chan- 
nels to the identifier numbers in said first table; 
transmitting means for transmitting said map to said terminal 
device. 
25. A method of providing channel information in a system 
for transmitting signals having picture information corre- 
sponding to respective channels to a terminal device, said 
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terminal device including storing means for storing a first table 
including channel identification information items and identi- 
fier numbers respectively corresponding to each one of the 
channel identification information items, the method compris- 
ing the steps of: 


generating a map for mapping the channel numbers corre- 
sponding to the respective channels to the identifier num- 
ber s in said first table; 

transmitting said map to said terminal device. 


5,301,029 
DEVICE FOR MAINTAINING THE CLEARANCE 
BETWEEN A CYCOLOR FILM AND THE HEAD OF FILM 
EXPOSING CRT 
Byung-Mu Huh, Seoul, Rep. of Korea, assignor to Goldstar Co., 
Ltd., Seoul, Rep. of Korea 
Filed Dec. 5, 1991, Ser. No. 802,673 
Ci..ms priority, application Rep. of Korea, Dec. 7, 1990, 
90-20139 
Int. Cl.5 HO4N 3/36, 5/253 
2 Claims 


1. A device for maintaining the clearance between a head of 
a film exposing CRT and a film in a color video printer, com- 
prising: 

a clearance maintaining means movably mounted in front of 
the head for maintaining the clearance between said head 
and a plate supported film constant so as to precisely 
expose said film to light rays emitted by said CRT; and 

a drive means for driving said clearance maintaining means 
so as to adjust the clearance between said head and said 
plate supported film to form a constant gap therebetween, 

wherein said drive means comprises 
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(a) a motor; 

(b) a worm driven by said motor; 

(c) a worm gear engaging with said worm; 

(d) a function plate for linearly reciprocating to a given 
distance by rotation of said worm and worm gear; and 

(e) a pivot lever mounted on a main plate for adjusting the 
gap between said clearance maintaining means and the 
head of said film exposing CRT in response to the recip- 
rocating movement of said function plate. 


5,301,030 
OPTICAL ILLUMINATION APPARATUS FOR A 
DISPLAY UNIT WITH EFFICIENT LIGHT SOURCE 
POLARIZATION 

Han I. Ko, Suwon, Rep. of Korea, assignor to SamSung Elec- 

tronics Co., Ltd., Suwon, Rep. of Korea 

Filed Aug. 10, 1992, Ser. No. 926,315 
Claims priority, application Rep. of Korea, Aug. 13, 1991, 


91-13947; Dec. 27, 1991, 91-24713 


Int. Cl.5 HO4N 5/74, 9/31 
USS. Cl. 348—762 


4. An illumination system for projecting an image of high 
luminance displayed on a cathode ray tube through a project- 
ing lens, using a light beam supplied from a light source, said 
illumination system comprising: 

a polarizing beam splitter for splitting the light beam emitted 
from said light source into a first polarized light and a 
second polarized light: 

a plurality of reflectors for reflecting the light beam supplied 
from said polarizing beam splitter, said plurality of reflec- 
tors having at least one reflector being a one-quarter wave 
reflector; and 

converting means for converting the light beam supplied 
from said polarizing beam splitter into optical signals 
representative of an image in response to a brightness of 
the image displayed on said cathode ray tube. 


5,301,031 
SCANNING CONVERSION DISPLAY APPARATUS 
Masahiro Eto, Fujisawa; Nobuaki Kabuto, and Mitsuo Tanaka, 
both of Yokohama, all of Japan, assignors to Hitachi Ltd., 
Tokyo, Japan 
Continuation of Ser. No. 468,912, Jan. 23, 1990. This application 
Sep. 2, 1992, Ser. No. 938,514 
Int. Cl.5 HO4N 5/74, 7/01 
U.S, Cl. 348—792 4 Claims 

2. A scanning conversion display apparatus comprising: 

a video signal processing circuit which processes an input 
video signal to produce picture signals; 

a polarity inversion circuit for periodically changing-over a 
polarity of said picture signals; 

a control circuit which produces controi signals in synchro- 
nism with the input video signal; 

a horizontal scanning circuit and a vertical scanning circuit 
each including a shift register operated by said control 
circuit; and 

a display panel formed of a matrix arrangement of liquid 
crystal pixels which are written with the picture signals 
having polarity changed over in a period of every vertical 
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shift: clock by being selected and driven by said horizontal 
scanning circuit and vertical scanning circuit; 

wherein said apparatus further comprises: 

a circuit which intermittently removes vertical shift clocks 
of said vertical scanning circuit within the effective dis- 
play period of said picture signals, 

a first means for temporarily stopping said polarity inversion 
operation only for said intermittent period or a period 
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equal to said intermittent period before some lines of said 
intermittent period; 

a second means for amplifying said video signal at a different 
rate of amplification and a DC component or either one of 
them for a period for performing said intermittent opera- 
tion or for a period equal to said intermittent period before 
some lines of said period; 

wherein at least one of said first means or said second means 
is operative. 


5,301,032 
DIGITAL IMAGE COMPRESSION AND 
DECOMPRESSION METHOD AND APPARATUS USING 
VARIABLE-LENGTH CODING 

Min-suk Hong, Suwon; Yong-kyu Kim, and Ku-man Park, both 

of Seoul, all of Rep. of Korea, assignors to Samsung Electron- 

ics Co., Ltd., Kyungki, Rep. of Korea 

Filed Dec. 4, 1992, Ser. No. 986,061 

Claims priority, application Rep. of Korea, Apr. 7, 1992, 

92-5784 
Int. Cl.5 HO4N 1/415 

US. Cl. 358—261.2 


11. An image compression coding method for compressing a 
supplied digital image signal, performing a discrete cosine 
transform of the signal, linearly quantizing the signal to pro- 
vide a quantized coefficient, and performing variable length 
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coding, in order to improve recording efficiency, said method 
comprising the steps of: 
first extracting an activity by dividing the digital image 
signal into subframes and then detecting activities of each 
of the subframes; 
second extracting an activity by accumulatively operating a 
result extracted in said first activity extracting step and 
then extracting the activity in units of a frame; 
first bit allocating to allocate a number of bits in units of the 
subframe by the activities extracted in said first and sec- 
ond activity-extracting steps; 
third extracting an activity to extract activity of a predeter- 
mined block by the quantized coefficient; and 
second bit allocating to allocate a number of bits correspond- 
ing to the block based on the activity of the block ex- 
tracted in said third activity-extracting step and on the 
number of bits assigned in said first bit-allocating step. 


5,301,033 __ 

CIRCUIT FOR PREVENTING FALSE DETECTION OF 
VIDEO SYNC PULSES IN A VIDEO SIGNAL WHICH 
ALSO CONTAINS COPY GUARD SIGNALS 
Byung-hoan Chon, Seoul, Rep. of Korea, assignor to Samsung 

Electronics Co., Ltd., Kyungki-do, Rep. of Korea 
Filed Jan. 28, 1993, Ser. No. 10,248 
Claims priority, application Rep. of Korea, Mar. 23, 1992, 
92-4782 
Int. Cl.5 HO4N 5/91, 5/04 


US. Cl. 358—335 23 Claims 


16. A circuit for preventing the false detection of vertical 
sync pulses included in a video signal which also includes copy 
guard signals inserted in predetermined intervals thereof, com- 
prising: 

signal generating circuitry responsive to vertical sync pulses 

separated from said video signal for generating a correct 
vertical sync signal at a sync signal output terminal 
thereof, said signal generating circuitry including a pair of 
cross-coupled flip-flops; and, 

disabling circuitry for rendering said signal generating cir- 

cuitry non-responsive to said separated vertical sync 
pulses at least during said predetermined intervals of said 


video signal. 


5,301,034 
PRODUCTION OF PROPERLY ORIENTED COPIES OF 
TRANSPARENT MASTERS 

Friedrich Jacob, Munich, Fed. Rep. of Germany, assignor to 

Agfa-Gevaert Aktiengesellschaft, Leverkusen, Fed. Rep. of 

Germany 

Filed Sep. 13, 1991, Ser. No. 759,892 

Claims priority, application Fed. Rep. of Germany, Oct. 2, 

1990, 4031107 
Int. Cl.5 HO4N 1/04, 1/21, 1/23, 1/387; GO1B 5/28 

US. Cl. 358—406 25 Claims 

1. Apparatus for copying a master, particularly a transparent 
master, having an emulsion, comprising means for automati- 
cally detecting the emulsion; means for forming an image of 
the master on copy material, including means for scanning the 
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master and generating printing signals, means for storing the 
printing signals, and means for printing the image on the copy 
material and including means for producing a printing beam 
which is controlled by printing signals in said storing means; 
and means for automatically regulating said forming means in 
response to said detecting means so that the image is correctly 


oriented on the copy material regardless of whether the emul- 
sion has a normal or inverted orientation in said forming 
means, said regulating means regulating said storing means so 
that the printing signals re entered in said storing means in a 
first order when the emulsion is in the normal orientation and 


in a reverse second order when the emulsion is in the inverted 
orientation. 


5,301,035 
FACSIMILE APPARATUS HAVING REDIALING 
FUNCTION 
Takeshi Hayafune, Hiratsuka, Japan, assignor to Ricoh Com- 
pany, Ltd., Tokyo, Japan 
Filed Jan. 6, 1992, Ser. No. 817,324 
Claims priority, application Japan, Jan. 11, 1991, 3-012591 
Int. Cl.5 HO4N 1/00 


USS. Cl. 358—440 10 Claims 
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1. A facsimile apparatus comprising; 

input means for inputting a telephone number of a transmis- 
sion destination; 

transmission means for transmitting a data signal to said 
transmission destination of said telephone number input by 
said input means; 

receiving means for receiving procedure signals having a 
discrimination information of said transmission destination 
through transmission control procedures with said trans- 
mission destination; 

redialing information storage means for storing, in corre- 
spondence with said telephone number, said discrimina- 
tion information which has been received from said trans- 
mission destination each time of transmission; 

display means for displaying said discrimination information 
stored by said redialing information storage means; 

redial selecting means for selecting one out of a plurality of 
said discrimination informations displayed on said display 
means; 

redialing transmission means for transmitting said data signal 
to said transmission destination corresponding to said 
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discrimination information selected by said redial select- 
ing means. 


5,301,036 
IMAGE ORIENTATION CONTROL 

Michael W. Barrett, Rochester; Cynthia A. Smith, Pittsford; 

Carol P. Darsols Thomas, Webster; Pamela J. Barrett, Roch- 

ester, and Timothy J. Kelley, Farmington, all of N.Y., assign- 

ors to Xerox Corporation, Stamford, Conn. 

Filed Apr. 6, 1992, Ser. No. 862,916 
Int. Cl.5 HO4N 1/40 
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1. In a printing apparatus having a scanner for deriving an 
electronic image of an input document, means for placing the 
input document at positions for selectably scanning each side 
thereof, means for processing electronic images of the input 
document in accordance with a predetermined image process- 
ing arrangement, a printer for producing output prints of pro- 
cessed images selectably printed on each of two sides thereof, 
means for directing processed images to the printer, and a 
controller for controlling the orientation of the image and plex 
of an output print comprising: 

means for rotating each image by predetermined increments 

in response to a request from the controller; 

means for directing to the controller information about the 

original orientation of each image on the input document 
with respect to a reference, and plex of the input docu- 
ment; 

means for directing to the controller information about the 

desired output orientation of the images on the input 
document with respect to a reference and, plex of an 
output document; and 

said controller, receiving said original orientation and plex 

information and said desired output orientation informa- 
tion, and producing a request to said rotation means to 
rotate each image by the incremental amount between the 
two orientations. 








5,301,037 
RESOLUTION CONVERSION WITH SIMULATED 
MULTI-BIT GRAY 
Henry R. Kang, Fairport, and Robert E. Coward, Rochester, 
both of N.Y., assignors to Xerox Corporation, Stamford, 
Conn. 
Filed Nov. 25, 1992, Ser. No. 981,678 
Int. Cl.5 HO4N 1/393 
US. Cl. 358—451 25 Claims 
1. In an electroreprographic machine of the type capable of 
manipulating an image represented by a plurality of image 
pixels and outputting the manipulated image at an image out- 
put terminal, an image processing apparatus for converting a 
set of input image pixels having a first resolution and being 
represented by a set of input image signals to a set of output 
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image pixels having a second resolution and being represented 
by a set of output image signals, comprising: 
a memory for storing the input image signals and the output 
image signals; 
an image manipulation processor communicating with said 
memory and storing a set of state determination rules, the 
rules governing the conversion of the set of input image 
pixels to the set of output image pixels, the image manipu- 
lation processor including: 
means for designating one of the input image pixels as a 
target pixel and relating the target pixel with a selected 
one of the output image pixels, 


means for determining respective binary states of selected 
input image pixels in the set of input image pixels, the 
selected input image pixels being adjacent the target 
pixel, and 

means for corresponding the selected output image pixel 
with one of at least three output states by reference to 
the determined, respective binary states and one of the 
state determination rules, the output state of the selected 
output image pixel varying as a direct function of the 
respective states of the selected input image pixels and 
said corresponding means outputting the selected out- 
put image pixel in a print-ready format. 


5,301,038 
IMAGE PROCESSOR AND METHOD FOR PROCESSING 
PIXEL DATA 
Stephen J. P. Todd, Winchester, United Kingdom, assignor to 
International Business Machines Corporation, Armonk, N.Y. 
Continuation of Ser. No. 613,176, Nov. 13, 1990, abandoned. 
This application Jun. 5, 1992, Ser. No. 895,182 
Claims priority, application European Pat. Off., Mar. 7, 1990, 
90302406.5 
Int. Cl.5 HO4N 1/40; GO6K 9/40, 9/44 
US. Cl. 358—455 20 Claims 
1. An image processor for processing pixel data defining an 
image, said pixel data defining an intensity for each of a plural- 
ity of pixels having a plurality of gradiations between a prede- 
termined minimum and maximum, said image processor in- 
cluding image processing logic comprising: 
means for determining the intensity difference between 
adjacent pixels of said image; 
means for comparing said intensity difference with a prede- 
termined nonzero threshold that is less than the difference 
between said predetermined minimum and said predeter- 
mined maximum to detect stepped intensity transitions 
characteristic of staircase aliasing in the image; 
means for determining a stepped intensity range indicating 
the range of pixels through which said intensity remains 
essentially constant; 
means for determining an antialiased pixel value for each of 
said range of pixels, said antialiased pixel value being a 
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function of said range and said adjacent pixel intensities; 
and 
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means for producing an output image including said an- 
tialiased pixel values on the detected stepped transitions. 


5,301,039 
IMAGE PROCESSING APPARATUS WITH PIXEL TONE 
DISCRIMINATION 

Hiroshi Tanioka, Tokyo, Japan, assignor to Canon Kabushiki 

Kaisha, Tokyo, Japan 

Continuation of Ser. No. 662,503, Feb. 28, 1991, abandoned, 

which is a continuation of Ser. No. 332,384, Apr. 3, 1989, 
abandoned, which is a continuation of Ser. No. 819,132, Jan. 15, 
1986, abandoned. This application Jun. 8, 1993, Ser. No. 73,982 

Claims priority, application Japan, Jan. 21, 1985, 60-8915; 
Jan, 21, 1985, 60-8916 

_ Int. Cl. HO4N 1/40; GU6F 15/68 

U.S. Cl. 358—457 


1. An image processing apparatus comprising: 

pixel data input means for inputting pixel data quantized by 
m bits; and 

processing means for processing the m-bit pixel data input- 
ted by said input means; 

said processing means including discrimination means for 
discriminating a characteristic of an image represented by 
said pixel data by using n upper bits of said m-bit pixel 
data, n being greater than or equal to two, and m being 
greater than n. 
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5,301,040 

IMAGE PROCESSING APPARATUS AND METHOD 
Nobuhiro Hoshi, Yokohama, and Kenichi Nagasawa, Kawasaki, 

both of Japan, assignors to Canon Kabushiki Kaisha, Tokyo, 

Japan 

Filed Apr. 22, 1992, Ser. No. 872,144 
Claims priority, application Japan, Apr. 23, 1991, 3-092301 
Int. Cl.5 HO4N 7/12, 1/419, 1/415, 1/00 
8 Claims 
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1. An image processing apparatus comprising: 

input means for inputting image data; 

quantizing means for quantizing the image data and output- 
ting quantized digital data; 

first encoding means for encoding the quantized digital data 
and outputting first information regarding a number of 
bits of the quantized digital data as encoded; 

shifting means for performing a bit shift on the quantized 
digital data in order to reduce an amount of the quantized 
digital data and outputting bit shifted quantized digital 
data; 

second encoding means for encoding the bit shifted quan- 
tized digital data output from said shifting means and 
outputting second information regarding a number of bits 
of the bit shifted quantized digital data as encoded; 

calculating means for calculating a suitable quantizing pa- 
rameter for quantizing the image data in accordance with 
the first and second information. 


5,301,041 
OPTICAL INFORMATION RECORDING AND 
REPRODUCING APPARATUS 
Kazuo Noda, Yokohama, and Yasuyuki Kimura, Kawagoe, both 
of Japan, assignors to Nippon Conlux Co., Ltd., Tokyo, Japan 
Filed Dec. 22, 1992, Ser. No. 994,945 
Claims priority, application Japan, Dec. 26, 1991, 3-345466 
Int. Cl.5 HO4N 1/04 
USS, Cl. 358—480 2 Claims 
1. An optical information recording and reproducing appa- 
ratus, comprising: 
detection means for detecting a pseudo double recording 
signal generated by a dust, scratch, stain, etc. on an infor- 
mation recording medium and a real double recording 
signal generated by an information pit at a period of an 
information recording operation; 
interrupt means for interrupting the information recording 
operation when said detecting means detects the pseudo 
double recording signal, to switch the recording operation 
period to a monitor period; 
maintain means for maintaining the interruption of the infor- 
mation recording operation when the real double record- 
ing signal is detected at the monitor period; 
resume means for resuming the information recording opera- 
tion when the real double recording signal generated an 
information pit is not detected at the monitor period; and 
after the recording operation has been resumed and when 
the pseudo double recording signal generated by a dust, 
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scratch, stain, etc. still remaining on the medium is de- 
tected, the monitor and recording periods being repeated 
alternately; and after the medium has become free from a 
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dust, scratch, stain, etc. and therefore the real and pseudo 
double recording signals are not both generated, the re- 
cording operation being kept continued normally. 


5,301,042 
IMAGING PLATFORM SUPPORT TO PERMIT 
DITHERING MOTION 
Douglass L. Blanding, Rochester, N.Y., assignor to Eastman 
Kodak Company, Rochester, N.Y. 
Filed Jan. 4, 1993, Ser. No. 354 
Int. Cl.5 HO1J 5/02; HO4N 3/12, 3/14 


USS. Cl. 358—474 1 Claim 


1. A means for mounting an image sensor in an optical path, 
the axis of said path being perpendicular to the surface of said 
image sensor, such that every pixel on the image sensor is 
rigidly positioned with respect to the direction of the optical 
path but is free to undergo small displacements transverse to 
the direction of the optical path, comprising: 

a platform to which the image sensor is mounted, and at least 
three wire legs having sufficient rigidity that they support 
said image sensor without stretching or buckling, each 
wire leg being attached to said platform at one end and 
attached to a stationary base plate at the other end, said 
wire legs being disposed substantially parallel to the opti- 
cal path whereby said platform and said image sensor are 
movable transversely of the optical path upon the applica- 
tion of a transverse force to said platform by slightly 
bending said wire legs without movement along the direc- 
tion of the optical path. 
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5,301,043 
IMAGE READING APPARATUS IN WHICH AN 
ORIGINAL IMAGE IS AUTOMATICALLY FED TO A 
TURNTABLE 


Shin-ichi Ichikawa, Kanagawa, Japan, assignor to Fuji Photo 


Film Co., Ltd., Kanagawa, Japan 
Continuation of Ser. No. 595,132, Oct. 10, 1990, abandoned. 
This application Mar. 19, 1993, Ser. No. 34,211 


Claims priority, application Japan, Oct. 11, 1989, 1-264179; U.S. Cl. 358—500 
Oct. 11, 1989, 1-264181; Oct. 11, 1989, 1-264182; Oct. 18, 1989, 


1-272264 
Int. Cl.5 HO4N 1/04 


15 Claims 


1. An image reading apparatus which receives an original 
cassette which stores an original to be read, said original being 
irradiated with illuminating light from an elongated light 
source and being read line-by-line by an array of light detect- 


ing elements disposed in a main scanning direction while said 
original is being scanned in an auxiliary scanning direction, said 
auxiliary scanning direction being perpendicular to said main 
scanning direction, said image reading apparatus comprising: 

a housing having a cassette insertion slot; 

an original table positioned in said housing for receiving and 
supporting the original cassette inserted through said 
cassette insertion slot; 

an auxiliary scanning mechanism attached to said original 
table for transporting the original cassette held on said 
original table in the auxiliary scanning direction; 

a trimming mechanism provided on said original table for 
transferring an unnecessary peripheral portion of the 
original out of sight by moving said original cassette held 
on said original table in a trimming direction along the 
main scanning direction; 

a rotating mechanism comprising a turntable mounted on 
said trimming mechanism for adjusting the angular posi- 
tion of the original cassette with respect to said trimming 
mechanism to a desired reading position; 

a positioning mechanism for positioning and fixing the origi- 
nal cassette at a predetermined position on said turntable 
where the original cassette is held perpendicular to an 
optical axis of the illuminating light, said positioning 
mechanism comprising guide means for guiding the origi- 
nal cassette to said predetermined position when said 
turntable is placed at an angular position where the origi- 
nal cassette can be installed on and removed from said 
turntable, lock means for locking the original cassette at 
said predetermined position, and an actuator for actuating 
said lock means to lock and release the original cassette; 
and 
feed mechanism for automatically feeding the original 
cassette from said cassette insertion slot to said original 
table. 
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5,301,044 
MARKING MATERIAL CONTAINING A TAGGANT, AND 
METHOD OF PRODUCING AN IMAGE 
Joseph D. Wright, Burlington, Canada, assignor to Xerox Cor- 
poration, Stamford, Conn. 
Division of Ser. No. 636,264, Dec. 31, 1990, Pat. No. 5,225,900. 
This application Mar. 10, 1993, Ser. No. 28,872 

Int. Cl.5 HO4N 1/40 

20 Claims 


1. A method of producing an image, comprising imagewise 
applying at least one marking material containing a taggant to 
a substrate by a mechanical or electromechanical printing 
process to form said image on said substrate. 


5,301,045 
HELICAL LIQUID CRYSTALLINE ELEMENT WHICH 
PRODUCES LINEAR POLARIZED LIGHT 

Alfred Miller, Planegg; Franz-Heinrich Kreuzer, Martinsried; 

Horst Leigeber, Oberhaching; Christoph Brauchle, and An- 

dreas Petri, both of Miinchen, all of Fed. Rep. of Germany, 

assignors to Consortium fiir elektrochemische Industrie 

GmbH, Munich, Fed. Rep. of Germany 

Filed Oct. 15, 1992, Ser. No. 961,299 

Claims priority, application Fed. Rep. of Germany, Nov. 18, 

1991, 4137943 
Int. Cl.5 GO2F 1/13, 1/1335 


US. Cl. 359—37 10 Claims 
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1. An optical element containing only one optically effective 
component based on helical liquid-crystalline substances, and 
said element reflects light incident perpendicular to the surface 
in a linear-polarized manner parallel to the direction of inci- 
dence of the incident light. 
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5,301,046 
ELECTRO-OPTICAL DEVICE HAVING A LAYER 
COMPRISING AN OBLATE LIQUID CRYSTAL 
DISPERSED IN A RESIN AND METHOD FOR FORMING 
THE SAME 
Toshimitsu Konuma; Toshiji Hamatani, both of Kanagawa, and 
Shunpei Yamazaki, Tokyo, all of Japan, assignors to Semicon- 
ductor Energy Laboratory Co., Ltd., Kanagawa, Japan 
Filed Sep. 21, 1992, Ser. No. 947,456 
Claims priority, application Japan, Sep. 21, 1991, 3-270360 
Int. Cl.5 GO2F 1/133 


U.S. Cl. 359—51 24 Claims 
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1. An electro-optical device comprising: 

a pair of substrates at least one of which is transparent, said 
substrates having at least patterned electrodes formed 
thereon; and 

an electro-optical modulating layer provided between said 
substrates and comprising a resin and an oblate liquid 
crystal dispersed in said resin, 

wherein said oblate liquid crystal is shaped by pressing said 
pair of substrates towards one another with said resin 
having said liquid crystal therein so that a length of said 
oblate liquid crystal in a direction parallel to said sub- 
strates is larger than that in a direction perpendicular to 
said substrates. 


5,301,047 
LIQUID CRYSTAL DISPLAY 
Minoru Hoshino; Yoshiharu Nagae, both of Hitachi; Masahiro 

Takasaka; Masaaki Kitajima, both of Hitachiohta, and Kiyo- 

shige Kinugawa, Chiba, all of Japan, assignors to Hitachi, 

Ltd., Tokyo, Japan 

Continuation-in-part of Ser. No. 922,009, Aug. 4, 1992, 
abandoned, which is a continuation of Ser. No. 523,378, May 15, 
1990, abandoned. This application Jul. 29, 1993, Ser. No. 98,248 

Claims priority, application Japan, May 17, 1989, 1-123894 

Int. Cl.5 GO9G 3/36; GO2F 1/1343, 1/137 
US, Cl. 359—55 

1. A liquid crystal display, comprising: 

a liquid crystal matrix panel having a matrix of liquid crystal 
pixels and X and Y electrodes for selectively applying 
driving voltages to said pixels to thereby display informa- 
tion; 

an X electrode driving circuit applying X driving voltages to 
said X electrodes; 

a Y electrode driving circuit applying Y driving voltages to 
said Y electrodes; 

a compensating voltage superimposing circuit applying 
voltage signals to said X electrodes, wherein each of said 
voltage signals is a high-frequency compensating voltage 
which continuously varies the waveform of the liquid 
crystal driving voltages to decrease variation in the effec- 


14 Claims 
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tive values of said driving voltages in the entire area of a 
region including pixels having the same brightness data, 


wherein a different compensating voltage signal is applied 
to each of the X electrodes. 


5,301,048 
ACTIVE MATRIX DISPLAY DEVICE WITH SCHOTTKY 
CONTACT SWITCHING ELEMENTS 

Frederikus R. J. Huisman, Eindhoven, Netherlands, assignor to 

U.S. Philips Corporation, New York, N.Y. 
Continuation of Ser. No. 651,180, Feb. 6, 1991, abandoned. This 

application Oct. 28, 1992, Ser. No. 967,921 

Claims priority, application Netherlands, Feb. 7, 1990, 

9000290 
Int. Cl.5 GO2F 1/13 

US. Cl. 359—60 
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1. An active matrix display device comprising 

(a) an electro-optical display between two supporting plates 
having facing surfaces, 

(b) a system of pixels defined by picture electrodes arranged 
in rows and columns on one of said supporting plates, 
(c) a system of row and column electrodes for presenting 

selection and data signals to said picture electrodes, 

(d) switching means between each row or column electrode 
and a corresponding pixel for generating a current-voltage 
characteristic comparable to a zener diode, said switching 
means including a light sensitive semiconductor material 
providing an anti-parallel circuit of both a forward driv- 
ing Schottky diode and a photodiode providing a back- 
bias photo-current driven by incident light. 
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5,301,049 
LIQUID CRYSTAL DEVICE WITH AT LEAST TWO 
LIQUID CRYSTAL COMPOUNDS, ONE HAVING ONE 
NOT HAVING A CHOLESTERIC PHASE 
Kazuharu Katagiri, Tama; Kazuo Yoshinaga, Machida; Shinjiro 
Okada, Isehara, and Junichiro Kanbe, Yokohama, all of Ja- 
pan, assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation-in-part of Ser. No. 251,028, Sep. 26, 1988, Pat. No. 
5,120,466, which is a continuation of Ser. No. 750,295, Jul. 1, 
1985, abandoned. This application Apr. 6, 1992, Ser. No. 863,781 
Claims priority, application Japan, Jul. 13, 1984, 59-146211; 
Jul. 14, 1984, 59-146498; Sep. 12, 1984, 59-190789; Sep. 12, 
1984, 59-190790; Sep. 14, 1984, 59-192920 
The portion of the term of this patent subsequent to Jun. 9, 2007, 
has been disclaimed. 
Int. Cl.5 GO2F 1/137, 1/13; CO9K 19/52 


USS. Cl. 359—90 2 Claims 
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1. A liquid crystal device, comprising: (a) a pair of base 
plates each having an orientation control film thereon, and (b) 
a liquid crystal composition interposed between the base 
plates; said liquid crystal composition comprising at least two 
liquid crystal compounds including at least one liquid crystal 
compound which has a temperature range in which it shows 
cholesteric phase and at least one liquid crystal compound 
which does not have a temperature range in which it shows a 
cholesteric phase; said liquid crystal composition having a 
temperature range in which it shows cholesteric phase and 
being placed in chiral smectic phase which has been formed 
through cholesteric phase on temperature decrease; said liquid 
crystal composition comprising liquid crystal molecules hav- 
ing long axes forming a pre-tilt in the chiral smectic phase. 


5,301,050 
SUBSCRIBER LOOP TESTING IN A 
FIBER-TO-THE-CURB COMMUNICATIONS NETWORK 
Richard M. Czerwiec, and Joseph E. Sutherland, both of Ra- 
leigh, N.C., assignors to Alcatel Network Systems, Inc., Rich- 
ardson, Tex. 
Continuation of Ser. No. 738,102, Jul. 30, 1991, abandoned. This 
application Jun. 25, 1993, Ser. No. 83,787 
Int. Cl.5 HO4B 10/08, 10/00 
US. Ci. 395—110 6 Claims 
1. An apparatus for performing mechanized loop testing in a 
optical fiber telecommunications network having optical trans- 
mission lines extending from a central office test controller to 
a remote terminal and from the remote terminal to a network 
unit located in the neighborhood of the subscribers, said appa- 
ratus comprising: 
test means in the network unit, responsive to a start test 
command signal, for performing selected mechanized 
loop tests on subscriber lines at the network unit and for 
providing a test results signal; 
controller means located in the network unit for starting the 
selected tests by providing the start test command signal 
to said test means and responsive to the test results signal 
from the test means for storing the test result signals, said 
controller means being responsive to test request signals 
transmitted from the central office test controller for 
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providing a specific code identifying the stored test results 
to the remote terminal; and 

means located within the remote terminal responsive to the 
code received from the controller means in the network 


unit for providing a specific resistive signature indicative 
of the stored test results to the central office test control- 
ler, where the specific resistive signals is recognized in the 
central office test controller as a specific test result. 


5,301,051 
MULTI-CHANNEL, COVERT, NON-LINE-OF-SIGHT UV 
COMMUNICATION 
Myer Geller, San Diego, Calif., assignor to The United States of 
America as represented by the Secretary of the Navy, Wash- 
ington, D.C. 
Filed Mar. 8, 1988, Ser. No. 165,207 
Int. Cl.5 HO4B 10/10; H04V 14/02 


US, Cl, 359—124 6 Claims 
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1. An apparatus for omnidirectionally communicating non- 
line-of-sight in a frequency channel in the ultraviolet spectrum 
to provide the capability for simultaneous communications in 
the solar-blind region of the electromagnetic spectrum com- 
prising: 

means consisting-of a single isotope of mercury for generat- 

ing a descrete line in the ultraviolet spectrum and omnidi- 
rectionally radiating it; 
means coupled to the generating means for modulating the 
discrete line in the ultraviolet spectrum to enable the 
omnidirectional radiation of a modulated discrete line; and 

means disposed from the omnidirectionally generating 
means in a non-line-of-sight relationship for receiving and 
demodulating the omnidirectionally radiated said modu- 
lated discrete line in a wide field of view, the receiving 
demodulating means is provided with isotopes of mercury 
other than said single isotope and a radiation quenching 
gas to enable a passing of only said modulated discrete line 
and a selected communication via said modulated discrete 
line. 
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: 5,301,052 
COMMUNICATION METHOD AND NETWORK USING 
OPTICAL FIBERS WITH FREQUENCY MULTIPLEXING 
Olivier Audouin, Savigny Sur Orge; Jean-Michel Gabriagues, 
Le Val Saint-Germain, and Michel Sotom, Villebon Sur 
Yvette, all of France, assignors to Alcatel N.V., Amsterdam, 
Netherlands 
Filed Jan. 24, 1992, Ser. No. 825,154 
Claims priority, application France, Jan. 24, 1991, 9100791 
Int. Cl.5 HO4B 10/20; H04J 14/02 
US. Cl. 359—124 10 Claims 
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1. A method of communicating over optical fibers using 
frequency multiplexing wherein emission frequencies used as 
carrier frequencies for simultaneous calls form a stack in which 
the emission frequencies follow one another from a base fre- 
quency up to a top of the stack, and are spaced from one 
another by respective spectrum distances that are not less than 
a predetermined frequency increment, the method comprising 
the steps: 

prior to each call, bringing a respective emission frequency 

that is to be used for the call to the top of the stack; 
during the call, servo-controlling said respective emission 
frequency to a spectrum distance equal to said frequency 
increment from a respective lower support frequency 
specific to said respective emission frequency; 
continuing said servo-controlling step so long as said respec- 
tive lower support frequency can be detected; and 
shifting said respective emission frequency during a call 
progressively towards said base frequency whenever no 
such respective lower support frequency can be detected. 


5,301,053 
METHOD FOR TRANSMISSION AND RECEIPT OF 
COHERENT LIGHT SIGNALS 
Minoru Shikada, Tokyo, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed Dec. 6, 1991, Ser. No. 803,417 
Claims priority, application Japan, Dec. 6, 1990, 2-406331; 
May 10, 1991, 3-135500 
Int. Cl.5 HO4J 14/02 
U.S. Cl. 359—125 7 Claims 
1. A method for transmission and receipt of coherent light 
signals, comprising the steps of: 
providing a station and subscribers connected to each other 
to transmit and receive coherent light signals of wave- 
length multiplexing by optical fibers; 
providing an oscillation light signal having a first predeter- 
mined wavelength in one of said subscribers; 
transmitting a first light signal having a second predeter- 
mined wavelength from said one of said subscribers to said 
station; 
transmitting a second light signal having a third predeter- 
mined wavelength from said station to said one of said 
subscribers; 


combining said second light signal and said oscillation light 
signal to provide an intermediate light signal; 

converting said intermediate light signal to an intermediate 
electric signal; and 

demodulating said intermediate electric signal to provide 
data transmitted from said station to said one of said sub- 
scribers, wherein: 


at least one of said oscillation light signal and said first light 
signal is used to correct a reference wavelength during a 
non-communication state between said station and said 
one of said subscribers, and wherein a wavelength of said 
first light signal is set based on said reference wavelength 
during a communication state between said station and 
said one of said subscribers. 


5,301,054 
TRANSMISSION OF AM-VSB VIDEO SIGNALS OVER 
AN OPTICAL FIBER 


David R. Huber, Warrington, Pa.; Douglas W. Hall, Corning, 


and Edward F. Murphy, Painted Post, both of N.Y., assignors 
to General Instrument Corporation, Hatboro, Pa. and Corning 
Incorporated, Corning, N.Y. i 
Continuation of Ser. No. 454,772, Dec. 22, 1989, Pat. No. 
5,210,631. This application Jan. 14, 1993, Ser. No. 4,553 
The portion of the term of this patent subsequent to May 11, 
2000, has been disclaimed. 
Int. Cl.5 HO4J 14/02; H01S 3/00 


US. Cl. 359—132 


. Apparatus for communicating amplitude modulated ves- 


tigial-sideband (AM-VSB) signals over an optical communica- 
tion path comprising: 


a light source for providing light at a wavelength A; 

means for modulating light from said source by an AM-VSB 
signal; 

means for optically amplifying the modulated light in an 
optical amplifier other than a semiconductor optical am- 
plifier, said optical amplifier exhibiting gain at said wave- 
length A and producing only minimal distortion that is 
tolerable for AM-VSB signal distribution; and 

means for introducing the amplified modulated light output 
from said optical amplifier to an optical communication 
fiber. 
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5,301,055 

SCHEDULER FOR MULTICAST CELL TRANSMISSION 
Anindo Bagchi, Ocean; Tirunell V. Lakshman, Eatontown, and 

Kasra Rastani, Freehold, all of N.J., assignors to Bell Commu- 

nications Research, Inc., Livingston, N.J. 
Continuation of Ser. No. 769,873, Oct. 1, 1991, abandoned. This 

Mar. 29, 1993, Ser. No. 39,546 
Int. Cl.5 HO04J 14/08, 14/00 


US. Cl. 359—139 19 Claims 


1. A switch including N input ports, M output ports, a 
switching portion connecting selected ones of said input ports 
to selected ones of said output ports, and an optical scheduler 
for assigning said M output ports to said N input ports, said 
scheduler comprising: 

N optical channels; 

N light sources inputting light to light input sides of respec- 

tive ones of said N optical channels; 
MXN pairs of an optical detector and an optical gate, M of 
said pairs being operatively arranged along a respective 
one of said optical channels from said light input side 
thereof to a light output side thereof; and 
N sub-scheduling circuitries, each: 
associated with and receiving a request signal from a 
respective one of said input ports indicating a request 
for a connection through said switch to one or more of 
said output ports, 

receiving control signals from respective ones of said 
detectors arranged along each of said optical channels 
indicating an availability of requested output ports, and 

controlling a switching portion of said switch in response 
to said request signal and said control signals. 


5,301,056 
OPTICAL DISTRIBUTION SYSTEM 
Frank P. O’Neill, Richland Hills, Tex., assignor to Motorola, 
Inc., Schaumburg, III. 
Continuation of Ser. No. 807,317, Dec. 16, 1991, abandoned. 
This application Aug. 16, 1993, Ser. No. 107,046 
Int. Cl.5 HO4B 10/22, 10/10; H04J3 14/00 
US. Cl. 359—145 19 Claims 
1. An optical distribution system having a downlink portion 
and an uplink portion, said downlink portion comprising: 
multiplexing means for combining a plurality of RF signals 
into a combined RF output signal; 

first transducer means for converting said combined RF 
output signal to an optical signal; 

a first optical link having a first end coupled to receive said 
optic signal; 

first splitting means for splitting said optic signal into a 
plurality of optic signals, said first splitting means having 
an input coupled to a second end of said first optical link 
and a plurality of outputs; 

a plurality of second optical links each having a first end 
coupled to one of said plurality of outputs of said first 
splitting means and a second end; 

a plurality of first detector means for converting one of said 
plurality of optic signals back into said combined RF 
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signal, each of said plurality of first detector means having 
an input coupled to a second end of one of said plurality of 
second optical links and an output; 

a plurality of first converting means for isolating a first 
desired RF signal from said combined RF signal, each of 
said plurality of first converting means having an input 
coupled to said output of one of said plurality of first 
detector means; 

a plurality of first transmitting means each coupled to said 
output of one of said plurality of first converting means 
for transmitting said desired RF signals; 

second transducer means converting said combined RF 
signal into a second optic signal, said second transducer 


means having an input coupled to said output of one of 
said plurality of detector means; 

second detector means for converting said second optic 
signal back into said combined RF signal, said second 
detector means having an input coupled to an output of 
said second transducer means; 

second converting means for isolating a second desired RF 
signal from said combined RF signals, said second con- 
verting means having an input coupled to an output of said 
second detector means; and 

second transmitting means for transmitting said second de- 
sired RF signal, said second transmitting means having an 
input coupled to an output of said second converting 
means. 


5,301,057 
SUBSCRIBER INTERFACE FOR A FIBER OPTIC 
COMMUNICATIONS TERMINAL 
Thomas R. Eames, Santa Resa, Calif., assignor to DSC Commu- 
nications Corporation, Plano, Tex. 
Filed Oct. 15, 1990, Ser. No. 597,061 
Int. Cl.5 HO4B 10/00 
US. Cl. 359—163 


CONTROL SYSTEM AND 
TIME SLOT INTERCHANGER (TSI) 


1. A communications terminal, comprising: 

means for connecting to a fiber optic communications link 
having a capacity of a first number of communication 
channels, 

means connected with said fiber optic communications link 
connecting means for selectively connecting various of 
said communication channels to a plurality of electrical 
buses that individually have a maximum capacity of a 
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second number of communication channels less than said 
first number, 

a plurality of circuit cards, 

a plurality of connectors for individually receiving one of 
the plurality of circuit cards, each of said plurality of 
connectors having at least first and second similarly posi- 
tioned groups of conductors for electrical connection with 
one of the plurality of circuit cards, the first group of 
conductors of each of said plurality of connectors being 
connected with different ones of said plurality of electrical 
buses, and the second group of conductors of each of said 
plurality of connectors also being connected with differ- 
ent ones of said plurality of electrical buses, those of the 
plurality of electrical buses connected to the first group of 
conductors of one of the plurality of connectors also being 
connected to the second group of conductors of a differ- 
ent one of the plurality of connectors, and 

said plurality of subscriber circuit cards individually having 
at least a first group of card conductors for connection 
with said first group of conductors of a connector into 
which it is received, said circuit cards including means 
connected to at least said first group of card conductors 
for interconnecting with subscriber communications 
equipment. 


5,301,058 

SINGLE SIDEBAND OPTICAL MODULATOR FOR 

LIGHTWAVE SYSTEMS 
Robert Olshansky, Wayland, Mass., assignor to GTE Laborato- 
ries Incorporated, Waltham, Mass. 

Filed Dec. 31, 1990, Ser. No. 636,644 
The portion of the term of this patent subsequent to Mar. 31, 
2009, has been disclaimed. 
Int. Cl.5 HO4B 10/04 


US. Cl. 359—188 


INTERMOD— 
CANCELLING 
MODULATOR 


INTERMOD- 
CANCELLING 
MODULATOR 


ult) 


1. A single sideband polarization-maintaining optical phase 

modulator comprising: 

a first intermod-cancelling optical phase modulator having 
an input for receiving an optical carrier and an output for 
providing a first modulated optical carrier; 

a second intermod-cancelling optical phase modulator hav- 
ing an input for receiving said optical carrier and an out- 
put for providing a second modulated optical carrier; 

an input optical divider for coherently coupling said optical 
carrier to said first and second intermod-cancelling optical 
phase modulators; 

an output polarization-maintaining optical combiner for 
coherently combining said first and second modulated 
optical carriers and providing an output optical signal; and 

modulation means for providing a first modulation signal 
v(t) to said first intermod-cancelling optical phase modu- 
lator and for providing a second modulation signal v(t) to 
said second intermod-cancelling optical phase modulator, 
said first modulation signal and said second modulation 
signal being selected such that said output optical signal 
has only a single sideband. 


152-935 0.G.-94-28 
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5,301,059 
SHORT-WAVELENGTH LIGHT GENERATING 
APPARATUS 
Yasuo Kitaoka; Kazuhisa Yamamoto; Kiminori Mizuuchi, all of 

Osaka; Makoto Kato, Nishinomiya, and Fumihiro Sogawa, 

Tokyo, all of Japan, assignors to Matsushita Electric Indus- 

trial Co., Ltd., Osaka, Japan 

Filed Feb. 19, 1993, Ser. No. 20,335 

Claims priority, application Japan, Mar. 3, 1992, 4-045319; 

Jul. 9, 1992, 4-182030 
Int. Cl. GO2F 1/35 

US. Cl. 359—332 10 Claims 


PLAN VIEW OF 
DIFFRACTION GRATING 104 


1. A short-wavelength light generating apparatus, compris- 
ing: 

laser light generating means for generating a laser light beam 
having an oscillated wavelength; 

external grating mirror means having a reflection type dif- 
fraction grating for reflecting a first part of the laser light 
beam emitted from the laser light generating means to feed 
back the first part of the laser light beam to the laser light 
generating means, the oscillated wavelength of the laser 
light beam being stabilized within a wavelength accep- 
tance; 

quasi-phase matching polarization-inverted waveguide 
means for changing the oscillated wavelength of a second 
part of the laser light beam which is stabilized by the 
external grating mirror means and is emitted from the 
laser light generating means, the quasi-phase matching 
polarization-inverted waveguide means being arranged to 
position the laser light generating means between the 
quasi-phase matching polarization-inverted waveguide 
means and the external grating mirror means; and 

optical coupling means for leading the second part of the 
laser light beam emitted from the laser light generating 
means to the quasi-phase matching polarization-inverted 
waveguide means. 


5,301,060 
OPTICAL ELEMENT 
Tetsuji Niikawa; Hiromu Nakamura; Toshio Naiki, and Jun 
Kohsaka, all of Toyokawa, Japan, assignors to Minolta Cam- 
era Kabushiki Kaisha, Osaka, Japan 
Filed Nov. 28, 1990, Ser. No. 619,898 
Claims priority, application Japan, Nov. 30, 1989, 1-312951; 
Nov. 30, 1989, 1-312952 
Int. Cl.5 G02B 5/08, 7/18, 26/08 
U.S, Cl. 359—218 5 Claims 
1. A mirror which is incorporated into a light beam scanning 
device and is made of plastic, comprising: 
an effective portion which has a constant thickness (r) and a 
reflecting surface, the thickness (r) extending in a direc- 
tion traverse to the reflecting surface; and 
a reinforcing portion which is so provided as to enclose said 
effective portion and reinforces said effective portion 
from a periphery of said effective portion; 
said reinforcing portion extending a width wl greater than 
the thickness (r) of said effective portion in the traverse 
direction; 
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said reinforcing portion being formed integrally with said 
effective portion; and 


said reinforcing portion having a thickness (t) approximately 
equal to the thickness (r) of said effective portion. 


5,301,061 
ENDOSCOPE SYSTEM 

Akio Nakada, Lake Success; Peter G. Lorenz, Massapequa, both 

of N.Y.; Minoru Okada, Sagamihara, Japan; Nobuyuki 

Sakamoto, Hachioji, Japan; Yoshikazu Tohjoh, Fussa, Japan, 

and Katsunori Sakiyama, Hachioji, Japan, assignors to Olym- 

pus Optical Co., Ltd., Tokyo, Japan 

Filed Mar. 7, 1990, Ser. No. 489,573 

Claims priority, application Japan, Jul. 27, 1989, 1-196350; 

Jan. 31, 1990, 2-23546 
Int. Cl.5 GO3B 11/04; A61B 1/00; HO4N 7/18 

US. Cl. 359—362 15 Claims 


1. An endoscope system comprising: 

an endoscope having a tip part, said tip part including an 
insertable part which has an illuminating window for 
emitting light for illuminating an object and a receiving 
window for receiving an image of the object illuminated 
by said illuminating light emitted from said illuminating 
window; and 

a plurality of sheaths selectively and removably connectable 
to said endoscope, each of said plurality of sheaths having 
a hollow interior portion for receiving said insertable part 
therein when connected to said endoscope, and said plu- 
rality of sheaths having respectively different structures 
for producing respectively different functions; each of 
said plurality of sheaths including connecting means for 
connection with said endoscope; 

wherein each of said connecting means is formed on an 
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intermediate part of a respective one of said plurality of 
sheaths between the tip part and a base end part thereof, 
each of said sheaths being elongate and tubular and having 
on one end thereof a tip part to be inserted into an object 
to be inspected and a base end part positioned at said 
insertable part of said endoscope. 


5,301,062 

DISPLAY HAVING DIFFRACTION GRATING PATTERN 
Susumu Takahashi, Matsudo; Toshiki Toda, Satte, and Fujio 

Iwata, Chiba, all of Japan, assignors to Toppan Printing Co., 

Ltd., Tokyo, Japan 

Filed Jan. 28, 1992, Ser. No. 826,869 

Claims priority, application Japan, Jan. 29, 1991, 3-026684; 

Apr. 11, 1991, 3-079080 
Int. Cl.5 G02B 5/18 

US. Cl. 359—567 


1. A display having a diffraction grating pattern, comprising: 

(a) a flat substrate; 

(b) at least one dot formed on a surface of said flat substrate, 
the dot being formed by a diffraction grating pattern as an 
aggregate of a plurality of curves obtained by translating 
a curve; and 

(c) light-shielding means having a predetermined shape and 
arranged on an illumination light incident side of the 
diffraction gratings. 


5,301,063 
METHOD OF PRODUCING LED LENS ARRAY 
Ryoichi Tohmon, Tokyo, Japan, assignor to Eastman Kodak 
Company, Rochester, N.Y. 
Filed Jan. 6, 1992, Ser. No. 818,632 
Claims priority, application Japan, Jan. 28, 1991, 3-008750 
Int. Cl.5 GO2B 27/10 


US. Cl. 359—619 5 Claims 
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1. A method of fabricating a lens array on a light emitting 
diode array comprising the steps of: 

forming a light emitting diode array on a semiconductive 
substrate 

depositing a mask upon the light emitting diode array; and 

biasing the light emitting diode array so as to cause light to 
be emitted therefrom which passes through the mask to 
form a lens array by optical chemical vapor deposition or 
by photopolymerization of a polymeric resin. 
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5,301,064 
REAR FOCUSING TYPE ZOOM LENS SYSTEM 
Yasuyuki Sugi, Ibaraki, and Yoshiaki Tachibana, Katsuta, both 
of Japan, assignors to Hitachi, Ltd., Tokyo, Japan 
Filed Apr. 4, 1991, Ser. No. 680,703 
Claims priority, application Japan, Apr. 6, 1990, 2-90326 
Int. Cl.5 GO2B 15/14 


US. Cl. 359—684 11 Claims 


1. A rear focusing type zoom lens system, comprising: 
a first lens group having a positive refracting power; 

- second and third lens groups having negative refracting 
powers, respectively, and serving for zooming function 
when moved along an optical axis; 

a fourth lens group having a positive refracting power and 
constantly held stationarily; and 

a fifth lens group having a positive refracting power and 
serving for image formation function; 

said first to fifth lens groups being arranged in the above- 
mentioned order as viewed from the object side, 

wherein said fifth lens group includes a first lens element 
having a positive refracting power, a second lens element 
having a negative refracting power and a third lens ele- 
ment having a positive refracting power, and focusing is 
performed by moving a single lens element having posi- 
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lens group, said air space being made variable to facilitate 
zooming from wide angle to telephotos; 

(c) said front lens group comprising at least first and second 
lenses wherein said first lens is closer to the object side and 
said second lens is closer to the image side; 

(d) said first lens having a negative power and first and 
second optical surfaces wherein said first optical surface is 
closer to the object side and said second opticai surface is 
closer to the image side; 

(e) said second lens having a positive power and third and 
fourth optical surfaces wherein said third optical surface is 
closer to the object side and said fourth optical surface is 
closer to the image side; 

(f) said rear lens group comprising at least third and fourth 
lenses wherein said third lens is closer to the object side 
and said fourth lens is closer to the image side; 

(g) said third lens having fifth and sixth optical surfaces 
wherein said fifth optical surface is closer to the object 
side and said sixth optical surface is closer to the image 
side; 

(h) said fourth lens having seventh and eighth surfaces 
wherein said seventh optical surface is closer to the object 
side and said eighth optical surface is closer to the image 
side; and 

(i) both said third and fourth lenses having negative power; 

(i) wherein said compact zoom lens system satisfies the 
following condition: 


—0.38<Rj/fy< —0.2, and 


0.4<fp/fw< 1.0 


wherein: R, is the radius of said first optical surface, 

fy is the focal length of said compact lens at wide angle, 
and 

f2 is the focal length of said second lens group. 


5,301,066 
LENS BARREL 


tive refracting power of said fifth lens group along said Masayu Higuchi, Hachioji; Yuichi Torikoshi, Shiroyama; Hiro- 


optical axis. 


5,301,065 
COMPACT ZOOM LENS SYSTEM 


Hung-Te Lee, Taipei, Taiwan, assignor to Industrial Technology 1 5 ¢), 359—698 


Research Institute, Chutung, Taiwan 
Filed Sep. 4, 1992, Ser. No. 940,678 
Int. Cl.5 GO2B 15/14 
U.S. Cl. 359—692 


1. A compact zoom lens system having an object and an 
image side through which light travels from the object side to 
the image side, comprising: 

(a) a front lens group and a rear lens group, said front lens 
group being closer to an object side and having a positive 
power, and said rear lens group being closer to an image 
side and having a negative power; 

(b) an air space between said front lens group and said rear 


shi Terada, Mitaka, and Takeshi Ito, Hachioji, all of Japan, 
assignors to Olympus Optical Co., Ltd., Tokyo, Japan 

Filed Jun. 25, 1992, Ser. No. 903,919 
Claims priority, application Japan, Jun. 28, 1991, 3-158823 
Int. Cl.5 G02B 15/14, 7/02 
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1. A lens barrel comprising: 

focusing lens means comprising one or more lens groups, 

second lens means comprising at least one lens, the positional 
relationship of said second lens means relative to said 
focusing lens means exerting the largest influence upon a 
focused condition, 

drive means for selectively moving said focusing lens means 
back and forth in a direction of an optical axis, 

measurement means comprising dielectric means fixed to 
said second lens means and coil means provided on a 
frame of said focusing lens means to be spacedly wound 
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around said dielectric means, said measurement means 
detecting a position of said dielectric means relative to 
said coil means in the form of a differential voltage and 
measuring a spacing between said focusing lens means and 
said second lens means, and 

control means for controlling said drive means to move said 
focusing lens means to a proper in-focus position respon- 
sive to said measurement means. 


5,301,067 
HIGH ACCURACY PERISCOPE ASSEMBLY 
Zvi Bieier, Comack, and Morton S. Lipkins, Bayside, both of 
N.Y., assignors to PLX Inc., Deer Park, N.Y. 
Filed May 6, 1992, Ser. No. 880,215 
Int. C1.5 G02B 23/08 


1. A high accuracy periscope assembly, comprising: 
a tubular member having first and third slanting surfaces at 
a first end thereof, second and fourth slanting surfaces at 


a second end thereof, a first opening at said first end and 
a second opening at said second end; 

first and second mirror panels having reflective surfaces; 

first and second mounting means, said first means for mount- 
ing said first mirror panel at said first end of said tubular 
member to said tubular member and said third slanting 
surface, and said second means for mounting said second 
mirror panel at said second end of said tubular member to 
said tubular member and said fourth slanting surface; 

wherein light beams entering said tubular member through 
said first opening and corresponding light beams exiting 
said tubular member through said second opening propa- 
gate in substantially the same direction. 


5,301,068 
OSTO-MIRROR 
Vincent L. Minisci, Holden, Mass., assignor to Brenda E. 

Minisci, Hatfield, Mass. 

Continuation-in-part of Ser. No. 760,566, Sep. 16, 1991, 
abandoned. This application Sep. 9, 1992, Ser. No. 942,518 
Int. Cl1.5 GO2B 7/18 
US. Cl. 359—879 1 Claim 

1. An aid for users of ostomy appliances in detaching and 

re-attaching the appliance to the body of said users, 

said aid comprising a flat elongated base (10), a circular hole 
midway between the ends of the base, 

a cylindrical post (14) frictionally receivable in the hole for 
holding the post upright at a right angle to the base and 
rotationally adjustable, 

an aperture through the post and adjacent the end of the post 
which is remote from the base, said aperture being diamet- 
ric of the post and parallel to the base, 

an aperture through a dowel at an adjacent end thereof and 
cooperating with the aperture in the post, a bolt extending 
through both apertures, a wing-nut on the bolt in position 
to secure the dowel to the post or selectively to release the 
post from the dowel and to provide that the dowel is 
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attachable to the post at either of two opposite sides of the 
post in prolongation thereof, 

means at the end of the dowel opposite its aperture to hold 
a mirror parallel to the base, and a mirror having front and 
back surfaces detachably held in said means, 


the means holding the mirror comprising a slot, wherein the 
front and back surfaces of the mirror are positioned be- 
tween the inner surfaces of said slot, and screw means to 
apply or relax pressure to the mirror so the mirror can be 
adjusted laterally in the slot. 


5,301,069 
NONLINEAR RUGATE OPTICAL LIMITER 

Gary L. Wood; Wolfgang Elser, both of Fairfax County, and 

Edward J. Sharp, Stafford County, all of Va., assignors to The 

United States of America as represented by the Secretary of 

the Army, Washington, D.C. 

Filed Mar. 9, 1989, Ser. No. 336,441 
Int. Cl.5 BOSD 3/06, 5/06; G02B 6/34; GO1B 9/02 

US. Cl. 359—890 9 Claims 


2\0 
2ib 

1. An optical limiter comprising: 

a first series of thin superposed layers, all having the same 
first order susceptibility to electric polarization and all 
being transparent to light over a broad spectrum of wave- 
lengths; 

adjacent layers of said series consisting of materials with 
electric polarizabilities differing only in their intensity 
dependent third order susceptibilities to define a first 
narrow band filter, having an intensity threshold, within 
said broadband spectrum, such that said limiter reacts to 
any activating light component within said narrow band 
which has an intensity above said threshold by reflecting 
all light components within said narrow band and expand- 
ing the width of said narrow band in proportion to the 
intensity of said activating component. 
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5,301,070 


ELECTRICAL 


5,301,071 


INFORMATION SIGNAL REPRCDUCING APPARATUS RECORDING AND REPRODUCING APPARATUS USING 


HAVING THREE REPRODUCING MODES 
Yasuyuki Tanaka, Tokyo, Japan, assignor to Canon Kabushiki 
Kaisha, Tokyo, Japan 
Continuation of Ser. No. 625,500, Dec. 11, 1990, abandoned. 
This application Mar. 22, 1993, Ser. No. 34,590 
Claims priority, application Japan, Dec. 14, 1989, 1-324590 
Int. Cl.5 HO4N 5/78; G11B 15/46, 15/14 


TRACK OF HEAD HA- 
TRACK OF HEAD HA+ 


PORTION BEING CAPABLE OF 
BEING REPRODUCED BY HEAD HA+ AND HB- 


PORTION BEING CAPABLE OF 
BEING REPRODUCED BY HEAD 
HA-, Hat, HB+ AND Hb- 


ee) 


1. An information signal reproducing apparatus comprising: 

(a) reproducing means for reproducing a recorded informa- 
tion signal from a tape-like recording medium on which a 
plurality of tracks are formed according to one of a plural- 
ity of recording modes, said reproducing means including 
first and second head means for periodically tracing said 
tape-like recording medium, said plurality of recording 
modes including a first recording mode in which a first 
number of tracks are formed per unit time by using both 
said first and second head means and a second recording 
mode in which a second number of tracks are formed per 
unit time by using only the first head means, said second 
number being less than said first number; 

(b) conveying means for conveying the tape-like recording 
medium; and 

(c) head means changing means for changing said first and 
second head means to be used for reproduction between a 
plurality of reproducing modes including 
first reproducing mode, wherein the conveying means 
conveys the tape-like recording medium at substantially 
the same speed as that in the first recording mode, and the 
reproducing means reproduces the recorded information 


A BIDIRECTIONAL LINE TO RECEIVE AND TRANSMIT 


SIGNALS 


Hiroyuki Takimoto, Kanagawa, Japan, assignor to Canon Kabu- 
shiki Kaisha, Tokyo, Japan 


Filed Feb. 13, 1989, Ser. No. 310,297 


Claims priority, application Japan, Feb. 22, 1988, 63-039830 


Int. Cl.5 G11B 15/12 


15 Claims U.S. Cl. 360—61 
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1. An information signal recording and reproducing appara- 


tus comprising: 


a) a common terminal for inputting an external information 
signal and externally outputting an internal information 
signal; 

b) a connection line arranged to connect with said common 
terminal and to be able to transmit signals in a bidirec- 
tional manner; 

c) recording and reproducing means for recording an infor- 
mation signal on a recording medium and for reproducing 
an information signal from the recording medium; 

d) manual operation means for designating one of a plurality 
of modes of said recording and reproducing means, said 
plurality of modes including a recording mode in which 
the information signal is recorded on the recording me- 
dium and a reproduction mode in which the information 
signal is reproduced from the recording medium; and 

e) terminal switching means for selectively connecting said 
connection line to an input side or an output side of said 
recording and reproducing means in response to an opera- 
tion of said manual operation means. 


5,301,072 
SAMPLE DATA POSITION ERROR SIGNAL 
DETECTION FOR DIGITAL SECTOR SERVO 


signal by causing both of the first and second head means Rogger S, Wilson, Menlo Park, Calif., assignor to Mastor Corpo- 


to trace each of tracks formed in said first recording mode, 


ration, San Jose, Calif. 


a second reproducing mode, wherein the conveying means Continuation of Ser. No. 561,343, Aug. 1, 1990, abandoned. This 


conveys the tape-like recording medium at substantially 
the same speed as that in the second recording mode, and 


the reproducing means reproduces the recorded informa- U.S. Cl. 360—77.01 


tion signal by causing only the first head means to trace 


application Jan. 4, 1993, Ser. No. 788 
Int. Cl.5 G11B 5/58 

17 Claims 
15. A circuit for detection of position error signals compris- 


each of tracks formed in said second recording mode, and ing: 


a third reproducing mode, wherein the conveying means 
conveys the tape-like recording medium at a speed differ- 
ent from that in the second recording mode, and the re- 
producing means reproduces the recorded information 
signal by causing both of the first and second head means 
to trace tracks formed in said second recording mode. 


synchronous detection means for detecting a position error 
signal and for providing a first output signal; 

first and second integrating means selectably coupled to said 
detection means for integrating said first output signal, 
said first and second integrating means providing second 
and third output signals, respectively; 
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converting means coupled to said first and second integrat- 
ing means for converting said second and third output 





signals from an analog form to a digital form, thereby 
generating fourth and fifth output signals, respectively. 


5,301,073 
TAKE-UP PULLEY WITH TORQUE-LIMITING 
MECHANISM FOR MAGNETIC RECORDING AND 
REPRODUCING APPARATUS 
Mito; Masaki Yono, Kudamatsu, 
Yasuhiro Hashiguchi, Mito, all of Japan, assignors to Hitachi, 
Ltd., Tokyo, Japan 
Filed Mar. 26, 1992, Ser. No. 857,659 
Claims priority, application Japan, May 29, 1991, 3-152166 
Int. Cl.5 G11B 15/00; F16D 3/64; F16H 35/10 
7 Claims 


1. A magnetic recording and reproducing apparatus com- 

prising 

a rotary cylinder with a magnetic head mounted thereon, 

means for withdrawing a magnetic tape wound around two 
tape reels in a cassette so as to wind the magnetic tape 
around the rotary cylinder for use in carrying out a re- 
cording and reproducing operation, 
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part for coupling with said cylindrical engaging part of 
said power input member so as to output to said intermedi- 
ate gear the rotational force input to said power input 
member, and 

an annular elastic member for uniting said cylindrical engag- 
ing part of said power output member and said cylindrical 
engaging part of said power input member to each other 
via at least said at least one elastically deformable portion 
of said cylindrical engaging part of said power input mem- 
ber with a frictional engagement force. 


5,301,074 


and TAPE WRAPPING MECHANISM USED IN MAGNETIC 


RECORDING/REPRODUCING APPARATUS 


Hisao Matsuno, Mito, Japan, assignor to Hitachi, Ltd., Tokyo, 


Filed Jun. 24, 1991, Ser. No. 719,997 
Claims priority, application Japan, Jun. 22, 1990, 2-162915 
Int. Cl.5 G11B 15/665 
2 Claims 


1. A method for wrapping a recording medium tape from a 


cassette onto a rotatable head drum in a magnetic recording- 
/reproducing apparatus wherein the head drum does not face 


a capstan motor for driving a capstan for transporting the the cassette in a cassette-loading direction, said method com- 


magnetic tape, 

a belt pulley provided on said capstan motor, 

a take-up side pulley connected to said belt pulley through a 
toothed belt, 

a take-up side reel table for engaging one of the tape reels of 
said cassette, 

a supply side reel table for engaging the other of the tape 
reels of said cassette, and 

an intermediate gear for selectively transmitting rotation of 
said capstan motor to said take-up side reel table or said 
supply side reel table, 

wherein said take-up pulley includes 

a power input member which has a cylinder engaging part 
and to which rotational force is input from said toothed 
belt, said cylindrical engaging part of said power input 
member including at least one elastically deformable por- 
tion, 

a power output member which has a cylindrical engaging 


prising the following steps of: 


rotating a cam member to operate an associative cam fol- 
lower along a cam surface provided on said cam member 
to drivingly move guide elements for wrapping said tap 
onto said rotatable head drum; 

interrupting the rotation of said cam member to interrupt the 
movement of said guide elements when said cam member 
reaches a predetermined angular position; 

rotating a loading ring to drive said guide elements, instead 
of said cam follower, simultaneous with the interruption 
of the rotation of said cam member; 

interrupting the rotation of said loading ring to interrupt the 
movement of said guide elements when said loading ring 
reaches a predetermined angular position; and 

re-rotating said cam member to operate said associative cam 
follower along a remaining cam surface provided on said 
cam member to drive said guide elements. 
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5,301,075 
HARD DISK DRIVE HAVING A SHIELDING 

STRUCTURE AGAINST ELECTROMAGNETIC NOISE 
Takashi Takemoto, Sagamihara, Japan, assignor to TEAC Cor- 

poration, Japan 

Filed May 27, 1992, Ser. No. 889,487 

Claims priority, application Japan, May 31, 1991, 3- 

040665[U] 
Int. Cl.5 G11B 33/14 


1. A hard disk drive comprising: 

a metal base fitted with a hard disk; 

a metal cover which covers said hard disk; 

a gasket which is sandwiched between said base and said 
cover; and 

screws for securing said cover onto said base at a plurality of 
places along the periphery of said cover, 

wherein first protuberances (38.; and 39.)) are provided on 
said base on both sides of each of screw holes provided for 
accepting each of said screws, there being one protuber- 
ance on one side at a predetermined distance apart from 
said screw hole and another protuberance being on an- 
other side at a predetermined distance apart from said 
screw hole, along the periphery of said base, 

wherein second protuberances (43.; and 44.;) are provided 
on said cover at positions so as to face said first protuber- 
ances when said cover is fitted on said base, and 

wherein said first and second protuberances are, when said 
cover is fixed on said base by said screws, in pressured 
contact with each other on both sides of each of said 
screws, along the periphery of said hard disk drive. 


5,301,076 
AUTOMATIC DISK SELECTING APPARATUS 
Takashi Kobayashi, Tokyo; Sakae Tamachi, Matsudo; Yoshio 

Ohashi, Matsudo; Kouji Yoshino, Matsudo, and Haruhisa 

Tobitani, Matsudo, all of Japan, assignors to NKK Corpora- 

tion, Tokyo and Nikkyo Seisakusho Co., Ltd., Chiba, both of 

Japan 

PCT No. PCT/JP90/01730, § 371 Date Sep. 4, 1992, § 102(e) 

Date Sep. 4, 1992 

PCT Filed Dec. 28, 1990, Ser. No. 923,922 
Int. Cl1.5 G11B 17/08 
U.S. Cl. 360—98.06 4 Claims 

1. An automatic disk selecting apparatus comprising: 

a disk supporting mechanism arranged in front of a body 
case, for keeping a plurality of storage cases for storing 
disks in a vertical state and supporting the storage cases 
such that the storage cases are movable in right and left 
directions; 

a disk selecting unit arranged behind said disk supporting 
mechanism and driven in the right and left directions, said 
disk selecting unit including; 

a fixing mechanism for fixing a selected one of said plural- 
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ity of storage cases supported by said disk supporting 
mechanism; and 

a pair of select levers for moving the storage cases other 
than the selected one of said plurality of storage cases in 
the right and left directions; 

a player moving unit arranged behind the body case, for 
keeping a player having a disk clamp mechanism in a 
vertical state and moving the player in the right and left 
directions; 

a disk returning mechanism arranged above said disk sup- 
porting mechanism and including a pair of returning arms 
for returning the disk storage cases, which have been 
moved in the right and left directions by said disk select- 
ing unit, to an initial position; 

a pole fixed to an upper end portion of each of said storage 
cases; 

a base on which said disk selecting unit is arranged, said base 
being driven in the right and left directions; 

said fixing mechanism of said disk selecting unit including a 
forked fixing member for holding said pole and driven 
back and forth; 

said pair of select levers being arranged symmetrically with 
respect to an axis of said fixing mechanism and being 
driven in such a manner that said select levers are opened 
and closed in directions opposite to each other; 


wherein said base is movable such that said fixing mecha- 
nism is located in front of one of the storage cases to be 
selected, said fixing mechanism is then advanced, said 
forked fixing member is engaged with and fixed to a pole 
of said one of the storage cases to be selected, said pair of 
select levers is opened and engaged at end portions 
thereof with poles of right and left storage cases of said 
one of the storage cases to be selected, and said right and 
left storage cases are moved in the right and left direc- 
tions, thereby forming a space for inserting said player on 
each side of said one of the storage cases to be selected; 

a pair of pinions arranged above each of the storage cases; 

a pair of racks arranged above the storage cases and extend- 
ing in the right and left directions of the body case and 
respectively engaged with said pair of pinions; 

a further pinion arranged below each of the storage cases 
and which is reversely rotated in synchronization with 
said pair of pinions; and 

a further rack arranged below the storage cases and extend- 
ing in the right and left directions of the body case and 
engaged with said further pinion, 

whereby said racks and pinions maintain said storage cases in 
a vertical state and permit said storage cases to move in 
the right and left directions. 
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5,301,077 
THIN FILM MAGNETIC HEAD 
Masao Yamaguchi; Takamitsu Kamimura, and Kanji Kobayashi, 
all of Tokyo, Japan, assignors to TDK Corporation, Tokyo, 
Japan 
Filed Jun. 26, 1992, Ser. No. 904,679 
Int. Cl. G11B 5/60 


1. A thin-film magnetic head having a thin-film transducer 
element at an air outflow end of a slider, 

beveled edge surfaces being formed at edges completely 
surrounding an air bearing surface, 

the air bearing surface having at an air inflow end thereof a 
tapered inflow end surface continuous with a central flat 
planar surface, and 

(14—1s)/ls being not more than 0.4, where 

14 is the bevel width in regions located at the edge surfaces at 
opposite sides in a direction perpendicular to the air in- 
flow direction and extending +0.1 mm in the air inflow 
direction from, as a base point, a ridge portion between 
the central flat planar surface and the tapered inflow end 
surface, and 

Is is the bevel width of an air inflow end edge surface contin- 
uous with the tapered inflow end surface. 


5,301,078 
MAGNETIC DISK UNIT AND MANUFACTURING 
METHOD OF CARRIAGE STRUCTURE THEREOF 
Toshiaki Makino; Marutomo Goto, both of Ibaraki; Hideyuki 
Kimura; Takashi Yamaguchi, both of Tsuchiura; Hiromu 
Hirai, Tsukuba; Takashi Kono, Ibaraki; Ryoji Okada, 
Ibaraki; Toshihiro Yamada, Ybaraki; Yasuhiro Yoshimura, 
Ibaraki; Hideaki Amano, Odawara; Akio Takatsuka, Hirat- 
suka; Toshio Matsushita; Satoru Yamaura, both of Odawara, 
and Yuichi Koizumi, Hiratsuka, all of Japan, assignors to 
Hitachi, Ltd., Tokyo, Japan 
Filed Jun. 12, 1991, Ser. No. 713,994 
Claims priority, application Japan, Jun. 15, 1990, 2-155138; 
Sep. 25, 1990, 2-254712; Nov. 2, 1990, 2-295342 
Int. Cl.5 G11B 21/16 
20 Claims 
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1. A magnetic disk unit comprising a carriage structure 
including a rotary shaft, a plurality of guide arms which are 
supported in one body on a guide-arm retaining portion at their 
proximal ends and which extend independently with respect to 
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one another in a parallel relationship in an axial direction of 
said guide-arm retaining portion; bearing retainers formed on 
both ends of said guide-arm retaining portion; and bearings 
fixed on said bearing retainers so as to rotatably connect said 
guide-arm retaining portion around said rotary shaft, 
wherein said carriage structure is arranged in such a manner 
that at least one of the outermost guide arms has a center 
line in a direction of thickness thereof, the center line 
being located outside of a center line of the bearing in a 
direction of height thereof, the bearing being provided on 
the side corresponding to said at least one of the outermost 
guide arms, and said carriage structure includes a concave 
portion which is continuously formed on the outer periph- 
eral portion of said bearing retainer, extending inwardly 
from the outside surface of the bearing retainer. 


5,301,079 
CURRENT BIASED MAGNETORESISTIVE SPIN VALVE 
SENSOR 
William C. Cain, San Jose, Calif.; Bernard Dieny, Grenoble 
Credex, France; Robert E. Fontana, Jr., and Virgil S. Speri- 
osu, both of San Jose, Calif., assignors to International Busi- 
ness Machines Corporation, Armonk, N.Y. 
Filed Nov. 17, 1992, Ser. No. 977,382 
Int. Cl.5 G11B 5/30 
US. Cl. 360—113 


1. A magnetoresistive sensor comprising: 

a first and a second layer of ferromagnetic material separated 
by a layer of non-magnetic metallic material, the magnetic 
easy axis in said first and second layers of ferromagnetic 
material being substantially parallel, the direction of mag- 
netization of said first and second layers of ferromagnetic 
material responsive to a magnetic field generated by a 
sense current in said magnetoresistive sensor being ori- 
ented at equal and opposite angles with respect to said 
magnetic easy axis, respectively, the change in resistance 
of said magnetoresistive sensor responsive to an applied 
magnetic field being a function of the change in the angle 
between said directions of magnetization in said first and 
second layers of ferromagnetic material, the magnetiza- 
tion of each of said first and second layers of ferromag- 
netic material being responsive to said applied magnetic 
field. 


5,301,080 
BIAS SERVO LOOP FOR MAGNETO-RESISTIVE 
READ/WRITE HEAD 

Hal H. Ottesen, and Gordon J. Smith, both of Rochester, Minn., 

assignors to International Business Machines Corporation, 

Armonk, N.Y. 

Filed Dec. 31, 1992, Ser. No. 999,628 
Int. Cl.5 G11B 5/127, 5/03 

US. Cl. 360—113 20 Claims 

20. Apparatus for linearizing the magnetic field to output 
signal transfer characteristic of a magneto-resistive element 
comprising: 

means for biasing the element at an operating point where 
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fluctuations in magnetic field produce a substantially 
linear fluctuation in resistance of the element; 
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5,301,082 
CURRENT LIMITER CIRCUIT 


means for monitoring the amplitude of more than one even Larry G. Stolarezyk, Raton; Kurt A. Smoker, Las Cruces; Ge- 


harmonic of the digitized signal sensed by the element; 


Oe 
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means responsive to the amplitude of more than one even 
harmonic for adjusting said biasing means to move the 
operating point until the amplitude of the even harmonics 
is minimized whereby the element is biased at the opti- 
mum operating point for linearizing the transfer charac- 
teristic. 


5,301,081 
INPUT PROTECTION CIRCUIT 
Allen F. Podell, Palo Alto, and Edward B. Stoneham, Los Altos, 


both of Calif., assignors to Pacific Monolithics, Sunnyvale, 
Calif. 


Filed Jul. 16, 1992, Ser. No. 915,348 
Int. Cl.5 HO2H 9/00, 9/04, 3/20 


1. An overvoltage protection circuit comprising: 

a terminal for receiving an input signal; 

a transistor having a control port, a first current conducting 
port coupled to the terminal, and a second current con- 
ducting port coupled to a common reference potential, 
with a bidirectionally conductive controlled path between 
the first and second current-conducting ports; 

first resistance means coupling the control port to a second 
reference potential equal to or lower than the common 
reference potential for rendering the transistor conductive 
in a first direction in response to a voltage applied to the 
terminal of a first polarity; and 

diode means coupled between the terminal and the control 
port for rendering the transistor conductive in a second 
direction reverse to the first direction in response to a 
voltage applied to the terminal of a second polarity oppo- 
site to the first polarity. 


rald J. Boese, Raton; William E. Mondt, Albuquerque; Mar- 
vin L. Hasenack, Jr., Raton, all of N. Mex.; James L. Zap- 
panti, Trinidad, Colo.; Seth A. Smith, and Edward D. Moore, 
both of Raton, N. Mex., assignors to Stolar, Inc., Raton, N. 
Mex. 

Division of Ser. No. 686,874, Apr. 16, 1991, Pat. No. 5,093,929, 
which is a continuation of Ser. No. 389,403, Aug. 4, 1989, 
abandoned, which is a division of Ser. No. 56,559, May 29, 1987, 
Pat. No. 4,879,755. This application Nov. 13, 1991, Ser. No. 
792,036 
Int. Cl.5 HO2H 9/00, 5/04 


US. Cl, 361—58 7 Claims 


REOUNDANT CURRENT 
TRIP CIRCUIT 


1. An intrinsically safe current limiter circuit (230) for limit- 
ing a flow of current from a battery (260) to a piece of elec- 
tronic equipment (380, 382), comprising: 

a. a first current trip circuit means connected between a 
terminal of said battery and said piece of electronic equip- 
ment, the current trip circuit means including at least two 
field effect transistors and one other semiconductor de- 
vice, one of said field effect transistors being connected in 
series with said electronic equipment and latched in a low 
resistance state when current demands at said equipment is 
below a preset value, said other semiconductor device 
being connected to said one of said field effect transistors 
and responsive to said current demand to increase channel 
resistance of said one of said field effect transistors to a 
high resistance state when said current demand exceeds 
said preset value, said other of said field effect transistors 
being connected to said other semiconductor device and 
said one of said field effect transistors to latch said one of 
said other field effect transistors in said high resistance 
state when said current demand exceeds said preset value; 

. a current limiting means connected in series between the 
current trip circuit means and said piece of electronic 
equipment; and 

c. a voltage reference means electrically connected to the 
current limiting means; 

whereby, when the voltage reference means senses an in- 
crease in voltage due to an electrical fault in said piece of 
electronic equipment, the current limiting means limits the 
flow of current to said piece of electronic equipment and 
the first current trip circuit means activates itself to pre- 
vent the flow of current to said piece of electronic equip- 
ment. 
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5,301,083 discharge current to said first pad from said first conduc- 
REMOTE CONTROL RESIDENTIAL CIRCUIT BREAKER tive ring; said NPN transistor having an emitter connected 
William E. Grass, Milwaukee; Peter K. Moldovan, Cascade; to said first pad, a collector connected to said first conduc- 
Earl T. Piber, Oconomowoc; Robert J. Clarey, Brookfield; tive ring and a base connected to said second conductive 
James R. Jaeschke, Waukesha; Robert A. Kihn, Menomonee ring; 
Falls; Richard G. Smith, Milwaukee, and Herbert R. Streich, three-terminal PNP transistor for passing electrostatic 
Whitefish Bay, all of Wis., assignors to Eaton Corporation, discharge current from said second pad to said second 
Cleveland, Ohio conductive ring; said PNP transistor having an emitter 
Filed Sep. 30, 1991, Ser. No. 768,029 connected to said second pad, a collector connected to 
Int. Cl.° HOW 73/00 said second conductive ring and a base connected to said 
first conductive ring whereby the base and collector of 
said NPN and said PNP transistors are connected in paral- 
lel with said coupling capacitor; and 
a clamp circuit electrically coupling said first and second 
rings, said clamp circuit including 
an electrostatic discharge detector; and 
a MOS transistor of a second conductivity type having a 
drain coupled to said first ring and a source connected to 
said second ring; said MOS transistor having a parasitic 
bipolar transistor having a base of said first conductivity 
type coupling said source and said drain; and 
a quick start capacitor for said MOS transistor comprising a 
first conductive plate overlapping the source diffusion of 
said MOS transistor; a second conductive plate overlap- 
ping said first conductive plate; a first dielectric layer 
between said first conductive plate and said diffusion; and 
a second dielectric layer between said first and second 
conductive plates so as to form a stacked capacitor. 
1. A remote control residential and commercial circuit ee 
breaker providing overload current protection and load man- 
agement, comprising in combination a first set of contacts 5,301,085 
comprising a pair of separable overload breaker contacts, trip CONTROL CIRCUIT FOR A SEMICONDUCTOR SWITCH 
structure for causing separation of said overload breaker Erkki Miettinen, Helsinki, Finland, assignor to ABB Stromberg 
contacts in response to overload currents therethrough, a Drives Oy, Helsinki, Finland 
second set of contacts comprising a pair of switching relay Filed Dec. 9, 1992, Ser. No. 987,698 
contacts having open and closed conditions and electrically | Claims priority, application Finland, Dec. 9, 1991, 915781 
connected in series with said overload breaker contacts, an Int. Cl.5 HO2M 1/08 
actuator energizable to mechanically actuate said switching U.S. Cl. 361—93 2 Claims 
relay contacts, and feedback means responsive to energization 
of said actuator and mechanically coupled to said actuator and 
moved by movement of said actuator to provide status indica- 
tion of the condition of said switching relay contacts. 


5,301,084 
ELECTROSTATIC DISCHARGE PROTECTION FOR 
CMOS INTEGRATED CIRCUITS 
William E. Miller, Los Gatos, Calif., assignor to National Semi- 
conductor Corporation, Santa Clara, Calif. 
Filed Aug. 21, 1991, Ser. No. 748,119 
Int. Cl.5 HO2H 9/04 
US. Cl. 361—91 


1. A control circuit for a semiconductor switch, comprising 

a control unit (1 to 3) and a transformer (TI, T2) connected 
to it for generating an ac voltage signal (A, B) in the 
secondary winding of the transformer, the ac voltage 
signal containing control information and control energy 
for the semiconductor switch (12); 

a rectifier (4, 5) connected to the secondary winding of the 
transformer (TI, T2) for generating a dc voltage (V+, 
V—) for controlling the semiconductor switch; 

a logic circuit (6) for separating the control information 
contained in the secondary voltage of the transformer 
from the secondary voltage, and a driver (10, 11) con- 
trolled by the logic circuit (6) for controlling the semicon- 

1. Ina CMOS semiconductor device, a circuit for preventing ductor switch (12), the emitter electrode of the semicon- 
damage to said device from electrostatic discharge comprising: ductor switch being connected to a reference potential 
a semiconductor substrate of a first conductivity type; (RP), 
a first and a second spaced conductive ring disposed on the Characterized in that 
top surface of said semiconductor substrate; said first and the control unit comprises a timing logic unit (1) and a first 
second rings electrically coupled by a capacitor; and a second driver (2, 3) controlled by the timing logic 
first and second signal pads; unit (1), and the transformer comprises a first and a second 
a three-terminal NPN transistor for passing electrostatic transformer (TI, T2), to which the first and the second 
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driver (2, 3), respectively, applies an unmodulated ac 
voltage signal (A, B) for bringing the semiconductor 
switch into a conducting and non-conducting state, re- 
spectively, and the secondary windings of which are 
connected at their opposite ends to said reference poten- 
tial (RP); 

the rectifier comprises a first and a second rectifier (4, 5) for 
rectifying a positive dc voltage (V+) and a negative dc 
voltage (V—) with respect to the reference potential, 
respectively, from the voltage (A, B) acting across the 
secondary windings of the transformers; 

the driver controlled by the logic circuit (6) comprises a first 
and a second driver (10, 11) for maintaining the semicon- 
ductor switch in a conducting and non-conducting state, 
respectively; and 

that the control circuit further comprises capacitor units (8, 
9) connected to the outputs of the rectifiers for storing the 
turn-on and turn-off energy of the semiconductor switch, 
respectively. 


5,301,086 
TERMINAL BARRIER FOR ELECTRICAL LOAD 
CENTERS 
Michael R. Harris, Winchester, and William K. Chambers, 
Lexington, both of Ky., assignors to Square D Company, 
Palatine, Ill. 
Filed Mar. 23, 1993, Ser. No. 36,009 
Claims priority, application Canada, Apr. 1, 1992, 2064639 
Int. Cl.5 HO2B 1/26 


US. Cl. 361—641 21 Claims 


10. An electrical distribution load center assembly compris- 

ing: 

a housing defined by side walls upstanding from a back wall; 

input and output terminals mounted within the housing, the 
input terminals connecting a service line to a main circuit 
breaker, the output terminals connected to a plurality of 
branch circuit breakers; 

a barrier having a generally flat, thin body being positioned 
to separate input terminals from the output terminals, the 
barrier including interlocking means for disengagingly 
connecting one interlocking end of the barrier to one of 
the side walls of the housing, the barrier also including 
means for fastening the opposite end of the body to the 
back wall of the housing while simultaneously engaging 
the interlocking means and supporting the barrier in a 
plane parallel to the back wall of the housing. 


5,301,087 
ELECTROLYTE FOR ELECTROLYTIC CAPACITOR AND 
ELECTROLYTIC CAPACITOR USING THE SAME 

Makoto Ue; Masayuki Takeda, and Tomohiro Satoh, all of Ami, 

Japan, assignors to Mitsubishi Petrochemical Co., Ltd., To- 

kyo, Japan 

Filed Feb. 27, 1992, Ser. No. 842,472 

Claims priority, application Japan, Feb. 28, 1991, 3-55618; 

Feb. 28, 1991, 3-55742 
Int. Cl.5 H01G 9/02 

US. Cl. 361—505 8 Claims 

1. An electrolyte solution for an electrolyte capacitor which 
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comprises a diammonium salt of a tertiary dicarboxylic acid 
represented by the following formula (I) or (II) below dis- 
solved in ethylene glycol: 


R! R3 
| | 
HOOC—C—(CH?),—C—COOH 


® 


R2 R* 


wherein n represents an integer of 2 to 5, and R! to R4 each 
represents an alkyl group having 4 or less carbon atoms, 


HOOC>C=—(CH?),—=C—COOH ay 


RS Ro 


CH2-1 CmH2m-i 


wherein n has the same meaning as defined above, | and m each 
represents an integer of 4 or 5, and R5 and R® each represents 
hydrogen atom, methyl group or ethyl group. 


5,301,088 
DOVETAIL FASTENING STRUCTURE FOR A DISK 
DRIVE 
Morgan C, Liu, Taoyuan, Taiwan, assignor to Enlight Corpora- 
tion, Taoyuan, Taiwan 
Filed Feb. 25, 1993, Ser. No. 22,362 
Int. C1.5 HOSK 7/14; GO6F 1/16; G12B 9/00 


USS. Cl. 361—685 4 Claims 


1. A fastening structure for a disk drive comprising: 

a pair of dovetail seat plates with dovetail ends, said dovetail 
seat plates respectively mounted to two lateral sides of the 
disk drive, a center portion of each of said dovetail seat 
plates being extended upward to form a resilient fastening 
plate, said fastening plate being provided with a protruded 
strip on an external surface thereof; and 

a disk drive securing support having two lateral sides thereof 
for the mounting of the disk drive, an inner wall of each of 
said lateral sides being provided with a dovetail groove 
corresponding to said dovetail ends of said dovetail seat 
plates each of said lateral sides further provided with a 
hole corresponding to said protruded strip. 


5,301,089 
PARALLEL PROCESSING SYSTEM 
Tokuhei Takashima, Tokyo, Japan, assignor to Graphico Co., 
Ltd., Tokyo, Japan 
Filed Apr. 17, 1992, Ser. No. 870,669 
Claims priority, application Japan, Apr. 19, 1991, 3-115283 
Int. Cl.5 HOSK 7/00, 9/00; HO1R 9/09 
U.S. Cl. 361—744 
1. A parallel processing system comprising: 
a radial bus assembly comprising a stack of disks each having 


2 Claims 
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an integrated circuit crossbar switch fixed at its center, a 
plurality of communication lines of equal length radially 
extending from the communication terminals of said cross- 
bar switch and terminating on the circumference of the 
disk, a plurality of control lines each being arranged be- 
tween adjacent communication lines, and radially extend- 
ing from the control terminals of said crossbar switch and 
terminating short of the circumference of the disk, and 
common connector means to electrically connect the 


terminations of said control lines of all disks in terms of 
same angular positions longitudinally in common ; 

a plurlaity of boards each having a processing unit and 
means to electrically connect said processing unit to the 
termination of each of said communication lines, said 
boards being arranged radially around said stack of disks; 
and 

a switching control unit connected to said common connec- 
tor means for controlling the closing-and-opening of the 
contacts of all crossbar switches in unison. 


5,301,090 
LUMINAIRE 
Aharon Z. Hed, 12 Wagon Trail, Nashua, N.H. 03062, assignor 
to Aharon Z. Hed, Nashua, N.H. 
Filed Mar. 16, 1992, Ser, No. 851,620 
Int. Cl.5 F21V 8/00 


US. Cl. 362—32 


1. A luminaire, comprising: 

a housing; 

a light-transmissive diffuser extending across said housing 
for diffusing light impinging upon said diffuser from 
within said housing; 

a multiplicity of spaced apart elongated light guides in said 
housing emitting light continuously over respective 
lengths thereof, each of said light guides being cladded 
optical fiber having a cladding removed over a portion of 
a periphery thereof and for the entire respective length of 
light emission therefrom; and 
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means at an end of said housing or injecting light into corre- 
sponding ends of said light guides. 


5,301,091 
MOTOR VEHICLE NEON LAMP DEVICE 
We C. Chen, No. 53, Sec. 1, Min Chuan E. Rd., Taipei, Taiwan 
Filed Apr. 14, 1993, Ser. No. 45,749 
Int. Cl.5 B60Q 1/56 
US. Cl. 362—83.2 3 Claims 


1. Motor vehicle neon lamp device comprising a mounting 
frame fastened to a motor vehicle surrounding a license plate, 
a transparent plastic covered lamp shade covered on said 
mounting frame comprising an inner chamber, a neon tube 
disposed inside said inner chamber and a power transformer 
disposed outside said inner chamber, wherein: 
said transparent plastic covered lamp shade further com- 
prises a recessed chamber, which receives power trans- 
former, said recessed chamber defined by four side walls, 
and said power transformer being fastened in said recessed 
chamber with a rubber sheeting disposed between said 
power transformer and said frame and a rubber ring dis- 
posed between said power transformer and said side walls 
to seal said power transformer against dust and water; 

said power transformer comprises two input contacts and 
two output contacts, said input contacts connected to two 
input electrodes detachably connecting the positive and 
negative input terminals to a battery power supply of the 
motor vehicle and said output contacts connected to two 
output electrodes detachably connecting the positive and 
negative output terminals to said neon tube; 

said mounting frame comprises an outward peripheral flange 

fastened to, said transparent plastic covered lamp shade in 
a flush manner, and a plurality of mounting tabs fastened 
to the motor vehicle by screws. 


5,301,092 
DISPLAY CASE WITH LENS LIGHTING SYSTEM 

Joseph R. Santosuosso, Chatsworth; Richard J. Richardson, 

Simi Valley; Walmin Liu, West Covina; Dusan Pope, Santa 

Clarita; Artak Ter-Oganesian, Glendale, and Andrew Y. A. 

Chao, Baldwin Park, all of Calif., assignors to Anthony’s 

Manufacturing Company, Inc., San Fernando, Calif. 
Continuation of Ser. No. 865,096, Apr. 8, 1992, abandoned. This 

application Mar. 12, 1993, Ser. No. 32,549 
Int. Cl.5 A47F 11/10 

U.S. Cl. 362—125 20 Claims 

1. A display case used for displaying items, said display case 
comprising: 
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a surrounding frame; 
shelves mounted inside said display case, at least one of said 
shelves having a light mounted near one end thereof; and 


a lens mounted inside said display case and about said light at 
said one end of said one shelf in order to direct light 
emitted from said light toward said one shelf in order to 
provide a more uniform light distribution over the length 
of said one shelf than would exist without said lens. 


5,301,093 
FLUORESCENT HANDLAMP 
Horacio A. Baggio, Niles, Ill., assignor to Woodhead Industries, 
Inc., Buffalo Grove, Ill. 
Filed Dec. 21, 1992, Ser. No. 993,660 
Int. C1.5 F21S 3/00 
USS. Cl. 362—223 


1. In a fluorescent handlamp including a lamp holder; a 
fluorescent lamp received in said lamp holder; a tube assembly 
having a transparent lens surrounding said lamp; a collar with 
a central opening for receiving said lamp; a switch connected 
in circuit with said lamp; and a cordset having a plurality of 
wires for coupling electrical power to said handlamp, the 
improvement comprising: an elastomeric handle having an 
elongated cavity and coupled to said collar at one end and 
receiving said cordset at the other end; a ballast having a metal 
outer casing with first and second ends and received in said 
cavity of said handle and extending lengthwise thereof, said 
ballast casing and said handle being sized such that said casing 
engages and is held by opposing sides of the interior wall of 
said cavity whereby a person gripping the handle will also grip 
said casing; a first mounting bracket connecting said lamp 
holder to said ballast casing at one end thereof; a second 
mounting bracket connected to said ballast casing at the other 
end thereof; and a wire terminal mounted to said second 
mounting bracket for connecting wires from said cordset re- 
spectively to said ballast and to said switch. 


5,301,094 
LAMP CHANGING ASSEMBLY FOR OVERHEAD 
PROJECTOR 
Ernesto M. Rodriguez, Jr., Austin, Tex., assignor to Minnesota 

Mining and Manufacturing Company, St. Paul, Minn. 

Filed Mar. 17, 1993, Ser. No. 32,507 
Int. Cl.5 F21V 19/04 
US. Cl. 362—254 

1. A lamp changing assembly comprising: 

a reflector mounting bracket; 

a lamp support bracket for mounting at least two lamps in 
spaced, parallel relationship, said lamp support bracket 
being moveable relative to said reflector mounting 
bracket to position any of said lamps in predetermined 
relationship to said reflector mounting bracket; 

a slide mounting said lamp support bracket to said reflector 


3 Claims 
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mounting bracket, said slide being rigidly attached to said 

lamp support bracket and including a bearing surface for 

sliding contact with said reflector mounting bracket; 
said reflector mounting bracket further including a slot and 


said slide further including an extension extending into 
said slot to locate said slide with respect to said slot and 
said brackets with respect to each other; and 

a backing plate attached to said slide extension for retaining 
said slide extension within said slot. 


5,301,095 
HIGH POWER FACTOR AC/DC CONVERTER 

Susumu Teramoto; Masaoki Sekine, and Ryoji Saito, all of 

Tokyo, Japan, assignors to Origin Electric Company, Limited, 

Tokyo, Japan 

Filed Sep. 28, 1992, Ser. No. 951,962 

Claims priority, application Japan, Oct. 1, 1991, 3-280454; 

Feb. 24, 1992, 4-73499; Mar. 10, 1992, 4-86257 
Int. Cl.5 HO7M 7/06 

US. Cl. 363—21 


1. An AC/DC converter, comprising; 

a) a pair of input terminals to be connected across a commer- 
cially available AC power supply; 

b) a full wave rectifying circuit having a pair of input termi- 
nals connected across the pair of input terminals of the AC 
power supply and having a pair of rectified output termi- 
nals; 

c) a first choke coil having one terminal connected to one of 
the pair of the rectified output terminal of the full wave 
rectifying circuit; 

d) a first capacitor one end connected to the other terminal 
of the first choke coil; 

e) a first diode whose anode terminal is connected to the 
other end of the first choke coil; 

f) a control circuit for generating an on and off drive signal 
having a relatively high frequency as compared with a 
frequency of the AC power supply; 

g) a second capacitor one end thereof connected to its cath- 
ode terminal of the first diode and the other end connected 
to the other of the pair of the rectified output terminal; 

h) switching means having a pair of main electrodes and 
drive electrode terminals, its drive electrode terminal 
being driven in response to the one and off drive signal by 
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means of the control circuit so that said switching means 
is turned on and off, one of the main electrodes being 
connected to the other end of the first capacitor, and the 
other main electrode being connected to the other end of 
the second capacitor; 

i) a transformer having at least primary winding and second- 
ary winding, one end of its primary winding connected to 
the cathode of the first diode and the other end of the 
primary winding being connected to the other end of the 
first capacitor; and 

j) rectifying means connected across the secondary winding 
of the transformer, the rectifying means having a pair of 
output terminals of the AC/DC converter. 


5,301,096 
SUBMERSIBLE CONTACTLESS POWER DELIVERY 
SYSTEM 
Keith W. Klontz, Sun Prairie; Deepakraj M. Divan, Madison; 
Donald W. Novotny, Madison, and Robert D. Lorenz, Madi- 
son, all of Wis., assignors to Electric Power Research Insti- 
tute, Palo Alto, Calif. 
Continuation-in-part of Ser. No. 767,024, Sep. 27, 1991. This 
application Oct. 20, 1992, Ser. No. 963,703 
The portion of the term of this patent subsequent to Oct. 20, 
2009, has been disclaimed. 
Int. Cl.5 HO2M 5/293; HO2J 7/00 
20 Claims 


1. A submersible contactless power transfer system for trans- 
ferring power from a power source to an electric load, com- 
prising: 

a first conductor coupled to one of the power source or the 

electric load; 

a core-mounted submersible conductor coupled to the other 

of the power source or the electric load; and 

a submersible magnetic core supporting and surrounding a 

portion of the core-mounted conductor, with the core- 
mounted conductor and magnetic core surrounding a 
portion of the first conductor and submersed in a liquid for 
transferring power from the source to the load. 
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5,301,097 
MULTI-STAGED CHARGE-PUMP WITH STAGGERED 
CLOCK PHASES FOR PROVIDING HIGH CURRENT 
CAPABILITY 
Bart R. McDaniel, Phoenix, Ariz., assignor to Intel Corporation, 
Santa Clara, Calif. 
Filed Jun, 10, 1992, Ser. No. 896,195 
Int. Cl.5 HO2M 7/25 


US. Cl. 363—60 13 Claims 


1. A charge pump network for converting a first voltage to 
a second voltage with reduced noise distribution and reduced 
output ripples, said charge pump network comprising: 

at least one input clock, 

delay means coupled to said input clock, said delay means 
generating a plurality of non-overlapping staggered de- 
layed clocks from said input clock with a predetermined 
delay between each of said staggered delay clocks such 
that a first staggered delayed clock is delayed to form a 
second staggered delayed clock; 

clock divider means coupled to receive said plurality of 
non-overlapping staggered delayed clocks, said clock 
driver means generating a switching clock for each of said 
plurality of staggered delayed clocks, each of said switch- 
ing clocks having a higher current capability than the 
corresponding staggered delayed clock from said plurality 
of staggered delay clocks; 

a multiple staged charge pump coupled to receive said plu- 
rality of switching clocks from said clock driver means, 
each stage of said multiple staged charge pump having 
multiple series connected in parallel, each series having a 
plurality of diode-connected n-channel MOSFETs, the 
first n-channel MOSFET in each series being coupled to 
said first voltage, each of the remainder of said n-channel 
MOSFETs in each series being coupled to a capacitor at 
its gate, each series having its adjoining n-channel MOS- 
FETs driven by different switching clocks from said clock 
driver means such that no two adjoining n-channel MOS- 
FETs are driven at the same time; 

second voltage means coupled to the last n-channel MOS- 
FET in each series of said multiple-series charge pumps 
for generating said second voltage from combining all of 
said series after said first voltage is switch-regulated 
through said multiple staged charge pump; and 

inverter means coupled to said input clock for generating a 
complementary input clock from said input clock, said 
complementary input clock to be driven by said clock 
driver means to generate complementary phases of 
switching clocks from said non-overlapping staggered 
delayed clocks. 





APRIL 5, 1994 


5,301,098 
FEEDFORWARD INVERTER PHASE CONTROL 
P. John Dhyanchand; Vietson M. Nguyen; Sunil Patel, and 
Chai-Nam Ng, all of Rockford, Ill., assignors to Sundstrand 
Corporation, Rockford, Ill. 
Filed Jul. 9, 1992, Ser. No. 911,549 
Int. Cl.5 H0O2M 7/537 


1. An inverter system for receiving input DC and for provid- 
ing a controlled output AC from said input DC, said inverter 
system comprising: 

inverting means for inverting said input DC to said con- 

trolled output AC; 

feedforward sensing means for sensing a parameter of said 

input DC, said feedforward sensing means providing a 
feedforward signal varying in accordance with said pa- 
rameter; 

feedback AC sensing means for sensing said controlled out- 

put AC, said feedback AC sensing means providing a 
feedback AC signal varying in accordance with said con- 
trolled output AC; and, 

inverter controlling means connected to said inverting 

means, to said feedforward sensing means, and to said 
feedback AC sensing means for controlling said con- 
trolled output AC in response to said feedforward signal 
and to said feedback AC signal, said inverter controlling 
means including comparing means for comparing said 
feedforward signal to said feedback signal. 


5,301,099 
VACUUM IMAGING DRUM WITH A MATERIAL 
RECEIVING RECESS IN THE PERIPHERY THEREOF 
Roger S. Kerr, Rochester, N.Y., assignor to Eastman Kodak 
Company, Rochester, N.Y. 
Filed Aug. 23, 1991, Ser. No. 749,391 
Int. Cl.5 GO1D 15/10 
US. Cl. 346—138 


1. An imaging drum for a thermal imaging apparatus com- 
prising a hollow imaging drum member mounted for rotation 
about its axis and arranged to mount a receiver member and a 
donor member in superposed relationship thereon, said re- 
ceiver member having a first width and length and said donor 
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members having a second width and length greater than those 
of said receiver member, means for providing a vacuum to the 
interior of said imaging drum, means for projecting a light 
beam onto said donor member mounted on said drum member 
to transfer an image onto said receiver member by transfer of 
a dye from said donor member, means for rotating said drum 
member, said imaging drum member being provided with a 
first set of vacuum openings through the surface thereof for 
adhering a receiver sheet thereto, said imaging drum member 
being provided with a second set of vacuum openings disposed 
about said first set of vacuum openings for adhering a donor 
sheet to said drum member in superposed relation with said 
receiver sheet adhered thereto, an axially extending planar area 
disposed in the surface of said imaging drum member which is 
arranged to accept the leading and trailing edges of said donor 
member, and a receiver-sheet-receiving circumferential recess 
in the surface of said imaging drum member, said drum diame- 
ter and the width of the planar area being selected so that the 
leading and the trailing edges of said donor sheet overlie the 
opposite edges of said planar area without overlapping each 
other. 


5,301,100 
METHOD OF AND APPARATUS FOR CONSTRUCTING 
A CONTROL SYSTEM AND CONTROL SYSTEM 
CREATED THEREBY 
Ferdinand H. Wagner, 24 Sterling Cir., Apt. 211, Wheaton, Ill. 
60187 
Filed Apr. 29, 1991, Ser. No. 693,936 
Int. Cl.5 GO5B 13/02, 11/01 











1. A method of specifying a control system for a process or 

an apparatus to be controlled comprising: 

a) identifying one or more detectable conditions associated 
with the controlled process or apparatus; 

b) providing a separate input name for each detectable con- 
dition wherein the presence of the respective detectable 
condition is indicated by the respective name having an 
asserted value; 

c) storing the input names; 

d) identifying one or more control actions which can be 
taken to control the process or apparatus; 

e) providing a separate output name for each identified 
control action; 

f) storing the output names; 

g) automatically producing an application logic table, 
wherein each input name is represented by a predeter- 
mined number of bit positions and combinations of input 
names are logically coupled together by implied AND 
and OR operators and wherein such combinations of input 
names are associated with output names; 

h) storing the table; and 

i) loading the application logic table into the control system. 
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5,301,101 produced in a Kamyr digester process, said method compris- 
RECEDING HORIZON BASED ADAPTIVE CONTROL _ ing: 


HAVING MEANS FOR MINIMIZING OPERATING 
COSTS 
J. Ward MacArthur; David A. Wahistedt; Michael A. Woessner, 
and Wendy K. Foslien, all of Minneapolis, Minn., assignors to 
Honeywell Inc., Minneapolis, Minn. 

Continuation-in-part of Ser. No. 541,558, Jun. 21, 1990, 
abandoned. This application Apr. 14, 1993, Ser. No. 47,768 
Int. Cl.5 GOSB 13/04 
US. Cl. 364—156 16 Claims 


1. A controller for controlling manipulated variable inputs 
to a plant to achieve a desired controlled variable output tra- 
jectory which is sensitive to the outputs from said plant 
wherein said controller receives user input and provides output 
signals to effect control moves wherein said controller estab- 
lishes a model indentification based on the manipulated vari- 
able inputs and the controlled variable outputs from the plant 
and comprises: 

a tuner for establishing a control sample rate with reference 
to how long the controlled variable settling time is and on 
how many controlled and manipulated variable samples 
are used to identify the model, and for establishing the first 
m increments of a horizon window which has a total of 
m+ 1 increments and 

a control law calculator means having a recursive model 
based predictor to predict the nominal control variable 
output trajectory that would occur without changes to the 
manipulated variables, said predictor deriving its model 
from the indentified model, and having a model based 
corrector, also based on the same identified model, to 
specify the changes required of the manipulated variable 
outputs to satisfy the following criteria: 

a) the errors between the controlled variables and their 
respective setpoints become zero after m control 
moves, 

b) the errors between the controlled variables and their 
respective setpoints are zero for 1 additional control 
moves, and 

c) the change in the manipulated variables during the last 
n control moves of the m+ 1 horizon take on prescribed 
beta values which are determined by said control law 
calculator to be those values necessary to smooth the 
change in manipulated variables after m control moves 
and reduce the steady state controlled variable errors, 
and “means for controlling the controlled variable 
output based on said specified manipulated variable 
changes.” 


5,301,102 
MULTIVARIABLE CONTROL OF A KAMYR DIGESTER 
J. Todd Maras, Columbia, Md., and Peter A. Clark, Groton, 
N.Y., assignors to Westvaco Corporation, New York, N.Y. 
Filed Oct. 7, 1991, Ser. No. 772,159 
Int. Cl.5 GO6F 15/46 
US. Cl. 364—164 1 Claim 


1. A method for controlling the Kappa number of pulp 


(a) estimating the effect of a perturbation in the digester 
variables consisting of the lower heater temperature and 
EA/Wood ratio on the Kappa number and expressing the 
effect as a first step response in a control algorithm; 

(b) estimating the effect of a perturbation in the digester 
variables consisting of the upper heater effective alkali and 
chip-meter speed on the Kappa number and expressing 
said effect as a second step response in a control algo- 
rithm; 

(c) periodically measuring the variables of (a) and (b) and 
using said measurements in conjunction with the step 
responses from (a) and (b) to calculate a prediction of the 
future behavior of the Kappa number expressed as a pro- 
jection vector in a control algorithm; 

(d) correcting the projection vector of step (c) in anticipa- 
tion of any known future changes in the variables of (a) 


and (b); 




















ASSIGH A TIMESTAMP TF TO F. TF IS THE TIME THE EXT PRO- 
JECTION VECTOR WILL BE UPDATED PER BQUATION 1. 


(e) periodically measuring the Kappa number, which mea- 
surement involves a significant time delay, and updating 
the prediction of step (c) based on the difference between 
the most recent measured value of said Kappa number and 
a linearly interpolated value of at least two previous pre- 
dictions for said Kappa number whose timestamps bracket 
the timestamp of the most recent measured value, and 
using said comparison to update the most recent predic- 
tion of the future behavior of the Kappa number; 

(f) using the updated prediction of step (c) to calculate new 
values of the variables of step (a) to drive the Kappa 
number to its desired setpoint; and, 

(g) comparing the new values of the variables of step (a) 
obtained in step (f) to their high and low limit constraints 
and recalculating new values of the variables of step (a) to 
drive the Kappa number to its desired setpoint while 
enforcing the constraints on the variables of step (a). 
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5,301,103 
METHOD AND SYSTEM FOR RESTARTING 
SEQUENTIALLY CONTROLLED EQUIPMENT 
INSTALLED IN A PRODUCTION LINE 

Shunji Sakamoto, Higashi Hiroshima, and Toshihiko Hoshino, 

Hiroshima, both of Japan, assignors to Mazda Motor Corpo- 

ration, Hiroshima, Japan 

Filed Mar. 26, 1990, Ser. No. 498,742 

Claims priority, application Japan, Mar. 25, 1989, 1-72247; 
Sep. 29, 1989, 1-253989; Sep. 29, 1989, 1-253990; Feb. 9, 1990, 
2-30378 

The portion of the term of this patent subsequent to Sep. 15, 
2009, has been disclaimed. 
Int. Cl.5 GO6F 15/46 


USS. Cl. 364—184 11 Claims 


BLi (block) 


1. A method of restarting sequentially controlled equipment 
installed in a production line when the equipment is out of 
order, said method comprising the steps of: 
dividing operations of said equipment into a plurality of 
operation blocks, operations in each operation block being 
executed independently of operations in any other block; 

dividing each of said operation blocks into one or a series of 
operation steps to be sequentially executed in a predeter- 
mined order under a normal condition; 

setting in each operation block at least one home position 

from which the equipment can be restarted; 

determining if an abnormality indicating a failure has oc- 

curred by calculating an operation period of time from 
beginning to end of sequential operations of the operations 
steps in each block and by comparing said operation per- 
iod of time with a reference period of time, which is 
updated for each cycle of the sequential operations of the 
operations steps in each block by being newly calculated 
for each step; and 

restoring an output element, which has caused a failure and 

is now stopped, to the home position after a cause of the 
failure is removed. 


5,301,104 
METHOD FOR ALLOCATING PROCESSING ELEMENTS 
INTERCONNECTED IN A HYPERCUBE TOPOLOGY 
Sudhakar Yalamanchili, Marietta, Ga., assignor to Honeywell 
Inc., Minneapolis, Minn. 
Filed Aug. 7, 1990, Ser. No. 563,773 
Int. Cl.5 GO6F 15/76, 15/16 
USS. Cl. 395—800 5 Claims 
1. A method of allocating processing elements intercon- 
nected in a hypercube topology comprising the steps of: 
providing identifiers for subcubes within the hypercube 
topology where the identifiers are comprised of constant 
binary bits and variable binary bits which correspond to 
numbered vertices in the hypercube topology; 
distinguishing between allocated and unallocated processing 
elements; 
creating a plurality of lists of available subcubes with the 
identifiers where each of the lists contains the available 
subcubes of a particular size; 
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receiving a request to allocate a subcube of the size of 2* (k 
is a whole integer); 

allocating one of the available subcubes of the size of 2* if 
one exists; combining a plurality of the available subcubes 
from the lists to form a subcube of the size of 2* if the size 
of all the available subcubes is less than 2‘, and then re- 
moving the identifiers of the subcubes used to form the 
subcube of the size 2* from the lists; 

splitting one of the available subcubes into two smaller 
subcubes, one of which is the size of 2* if all of the avail- 
able subcubes are of a size greater than 2‘, and removing 








the identifier of the subcube which has been split from the 
list; 

deallocating the allocated subcubes upon command; and 

combining deallocated subcubes with the available subcubes 
in the lists to create maximal subcubes by identifying a pair 
of identifiers of subcubes which have the same size, per- 
forming an exclusive-OR logic function on the pair of 
identifiers, analyzing the exclusive-OR result to determine 
whether exactly one non-zero bit is present in the result, 
and replacing one non-zero bit of the result with a variable 
binary bit. 


5,301,105 
ALL CARE HEALTH MANAGEMENT SYSTEM 
Desmond D. Cummings, Jr., 2309 Orchard Dr., Apopka, Fla. 
32715, assignor to Desmond D. Cummings 
Filed Apr. 8, 1991, Ser. No. 683,032 
Int. Cl.5 GO6F 7/00 
102 Claims 


1. A comprehensive health care management system com- 

prising: 

(a) input means for entering data identifying each of a prede- 
termined plurality of persons; 

(b) a data bank memory interconnected with said input 
means, said data bank memory including an identification 
of predetermined procedures requiring utilization review; 

(c) payment means; and 

(d) means in communication with said input means respon- 
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sive to input of data through said input means symbolic of 
symptoms of one of said predetermined plurality of per- 
sons for tentatively identifying a proposed mode of treat- 
ment for said one of said predetermined plurality of per- 
sons and, when said proposed mode of treatment includes 
one of said predetermined procedures requiring utilization 
review, for producing indicia indicative thereof and for 
preventing payment therefor by said payment means until 
said utilization review has been obtained and data indica- 
tive thereof has been entered in said system. 


5,301,106 
ACTION ITEM DOCKETING DEVICE 
Mark T. Hersum, 99 North Ave., Weston, Mass. 02193 
Filed Jan. 28, 1992, Ser. No. 826,882 
Int. Cl.5 GO6F 15/22 


US. Cl. 364—401 6 Claims 





1. An action item docketing device comprising 
data signal input means, 
data signal storage, 
a display, 
a clock providing clock signals, and 
a plurality of action item receptacles each open to a user, 
said device having for each said action item receptacle a 
corresponding action item detector and a corresponding 
indicator, 
said action item detector providing an action item presence 
signal responsive to the presence of an action item in the 
corresponding said receptacle, 
said action item detectors, said indicators, said data signal 
input means, said data signal storage, said display and said 
clock being connected together for the transfer of infor- 
mation among them; and 
said device further comprising 
first means for receiving from said data signal input means, 
and for storing in said data signal storage, for a particu- 
lar said receptacle, due date signals representative of a 
future date for action with respect to an action item, 
second means responsive to said clock signals for generat- 
ing and storing a current data signal, 
third means for comparing, for each said receptacle in 
turn, said due date signals stored for said receptacle 
with said current date signal, and for providing, respon- 
sive to coincidence of said current date signal with said 
due date signals stored for said receptacle, a coinci- 
dence signal, and for providing, responsive to said coin- 
cidence signal and to said action item presence signal 
from the corresponding said action item detector, an 
output first state signal, 
said output first state signal causing said indicator corre- 


sponding with said receptacle to be in a first indicator 
state. 
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5,301,107 
METHOD FOR FORMING ENERGY SUBTRACTION 
IMAGES 
Kazuo Shimura, Kanagawa, Japan, assignor to Fuji Photo Film 
Co., Ltd., Kanagawa, Japan 
Filed Apr. 10, 1992, Ser. No. 866,469 
Claims priority, application Japan, Apr. 18, 1991, 3-086881 
Int. Cl.5 GO6F 15/00 
U.S. Cl. 364—413.13 
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1. An energy subtraction processing method in which: 

i) a filter for filtering out radiation having a low energy level 
is located between a first recording medium and a second 
recording medium in order to separate radiation having a 


high energy level and radiation having a low energy level 
from each other, 

ii) radiation, which has passed through an object, is then 
irradiated to the combination of the first recording me- 
dium, the filter, and the second recording medium, from 
the side of the first recording medium such that only the 
radiation having a high energy level may impinge upon 
the second recording medium, radiation images of the 
object being thereby recorded on the first recording me- 
dium and the second recording medium, 

iii) the radiation images of the object are read out from the 
first recording medium and the second recording medium, 
image signals representing the radiation images of the 
object being thereby obtained, and 

iv) the image signals representing the radiation images of the 
object are subtracted from each other, an image signal 
representing an energy subtraction image being thereby 
obtained, 

wherein the subtraction process is not carried out on high 
frequency components of the image signals representing 
the radiation images of the object and is carried out only 
on low frequency components of the image signals repre- 
senting the radiation images of the object such that an 
image signal representing an energy subtraction image 
having improved graininess may be obtained, 

a method for forming an energy subtraction image com- 
prising the steps of: 

a) utilizing a stimulable phosphor sheet as said filter for 
filtering out radiation having a low energy level, and 
b) adding high frequency components of an image signal, 

which represents image information stored on said 
stimulable phosphor sheet, to said image signal repre- 
senting said energy subtraction image, whereby an 
image signal representing an energy subtraction image, 
the graininess of which has been improved even further, 
is obtained. 
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5,301,108 
COMPUTED TOMOGRAPHY SYSTEM WITH Z-AXIS 
CORRECTION 

Jiang Hsieh, Waukesha, Wis., assignor to General Electric 

Company, Milwaukee, Wis. 

Filed Feb. 1, 1993, Ser. No. 12,167 
Int. Cl.5 GO6F 15/00 

US. Cl. 364—413.19 


1. A method for correcting x-ray data for a computed to- 
mography system having an x-ray source for producing a fan 
beam of x-rays along a fan beam plane and with a thickness in 
a direction normal to the fan beam plane, and having a set of 
detector elements disposed in the fan beam of x-rays to pro- 
duce a corresponding set of attenuation signals that indicate 
the x-ray flux density profile of the fan beam, the steps com- 
prising: 

acquiring a set of attenuation signals from the detector ele- 

ments with a reference phantom disposed in the fan beam 

of x-rays that attenuates the x-rays such that the flux 

density of the x-rays striking the detector elements has a 

substantial gradient along the thickness direction; 

filtering the acquired set of attenuation signals to produce an 
error signature vector having elements whose values are 
indicative of variations in the response of detector ele- 
ments along the thickness direction; 

acquiring sets of attenuation signals from the detector ele- 

ments with a subject to be imaged disposed in the fan 

beam of x-rays and correcting each set of attenuation 
signals prior to reconstructing an image by: 

a) producing an error candidate vector from said set of 
attenuation signals by filtering therefrom variations in 
the attenuation signals caused substantially by struc- 
tures in the subject to be imaged; 

b) comparing the error signature vector with the error 
candidate vector to identify specific attenuation signals 
in the set of attenuation signals that require correction; 
and 

c) correcting the identified attenuation signals. 


5,301,109 

COMPUTERIZED CROSS-LANGUAGE DOCUMENT 

RETRIEVAL USING LATENT SEMANTIC INDEXING 
Thomas K. Landauer, Summit, and Michael L. Littman, Somer- 

set, both of N.J., assignors to Bell Communications Research, 

Inc., Livingston, N.J. 

Continuation-in-part of Ser. No. 536,029, Jun. 11, 1990, 
abandoned. This application Jul. 17, 1991, Ser. No. 734,291 
: Int. Cl.5 GO6F 15/40 

USS. Cl. 364—419.19 : 8 Claims 

1. A multi-language information retrieval method for operat- 
ing a computer system, including an information file of stored 
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data objects, to retrieve selected data objects based on a user 
query, the method comprising the steps of 


selecting a set of training data objects from the stored data 
objects, said set of training data objects selected to satisfy 
predetermined retrieval criteria, 

translating each of said data objects in said set of training 
data objects into multiple languages to produce multiple 
translations and to generate a set of multi-language train- 
ing data objects corresponding to said set of training data 
objects, and storing said translations corresponding to 
each of said multi-language training data objects in the 
information file, 

for each of said multi-language training data objects, merg- 
ing all of said translations into a single merged data object 
composed of terms contained in all of said translations, 
thereby generating a set of merged data objects corre- 
sponding to said set of multi-language training data ob- 
jects, 

parsing each said merged data object to extract distinct ones 
of said terms and generating a lexicon database from said 
distinct terms, 
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generating a joint term-by-data object matrix by processing 
said translations as stored in the information file, wherein 
said matrix has t rows in correspondence to said distinct 
terms in said lexicon database and d columns in correspon- 
dence to the number of said merged data objects in said set 
of merged data objects, and wherein each (i,j) cell of said 
matrix registers a tabulation of the occurrence of the i 
distinct term in the j‘* merged data object, 

decomposing said matrix into a reduced singular value rep- 
resentation composed of a distinct term file and a data 
object file to create a semantic space, 

generating a pseudo-object, in response to the user query, by 
parsing the user query to obtain query terms and applying 
a given mathematical algorithm to said distinct terms and 
said query terms, and inserting said pseudo-object into 
said semantic space, 

examining the similarity between said pseudo-object and the 
stored data objects in said semantic space to generate the 
selected data objects corresponding to said pseudo-object, 
and 

generating a report of the selected data objects. 


5,301,110 
IMPROVEMENTS IN THE METHOD AND APPARATUS 
FOR EVALUATING THE TOOT (TOE OUT ON TURNS) 
OF STEERABLE WHEELS WHILE SAID STEERABLE 
WHEELS ARE BEING ALIGNED 
Phillip A. Spainhour, and Ying T. Lee, both of Nashville, Tenn., 
assignors to Ammco Tools Technology, Corp., Wilmington, 
Del. 
Filed Jul. 22, 1991, Ser. No. 734,239 
Int. Cl.5 GO1B 7/30, 13/195 
US. Cl. 364—424.01 7 Claims 
1. A method of determining the TOOT of Ackerman type 
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steerable wheels of a vehicle when the inside one of the steer- 
able wheels of the vehicle is turned through a first predeter- 
mined angle, comprising the steps of 
positioning said steerable wheels in a straight ahead position, 
measuring and recording the difference between the toe of 
the steerable wheels when said steerable wheels are in the 
straight ahead positions, 
turning the steerable wheels to a second position wherein 


HF 4K 

one of said steerable wheels is at a second predetermined 
angle relative to the straight ahead positions of said steer- 
able wheels, 

measuring and recording the difference between the toe of 
the steerable wheels of said vehicle when said steerable 
wheels are in said second position, 

subtracting the first measurement from the second measure- 


ment and multiplying the result by a constant to provide 
the value of TOOT at said first predetermined angle. 


5,301,111 
SUSPENSION APPARATUS FOR A VEHICLE 

Yoshihiko Utsui; Masahiro Tado; Hidehiko Sugimoto, all of 

Amagasaki, and Shunichi Wada, Himeji, all of Japan, assign- 

ors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 564,504, Aug. 8, 1990, abandoned. This 

application Jan. 22, 1993, Ser. No. 7,814 

Claims priority, application Japan, Nov. 29, 1989, 1-307598; 
Nov. 29, 1989, 1-307599; Nov. 29, 1989, 1-307600; Dec. 6, 1989, 
1-315463 

Int. Cl.5 B60G 17/015 

US. Cl. 364—424.05 


1. A support apparatus for dampingly supporting an object 
on a support member, said support apparatus comprising: 
a linear motor disposed between said object and said support 
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member for telescopically supporting said object under 
magnetic effects, said linear motor having a stator member 
and a movable member which is movable relative to said 
stator member, said movable member being magnetically 
connectable with said stator member, one of said stator 
member and said movable member being connected to 
said object, the other of said stator member and said mov- 
able member being connected to said support member; 

a position sensor for sensing the position of said object rela- 
tive to a reference position and generating an output signal 
representative of the sensed relative position of said ob- 
ject; 

height control means including a low-pass filter, coupled to 
said position sensor, for filtering high-frequency compo- 
nents of the output signal of said position sensor that are 
above a prescribed upper frequency limit; 

vibration isolating means including a high-pass filter, cou- 
pled to said position sensor, for filtering low-frequency 
components of the output signal of said position sensor 
that are below a prescribed lower frequency limit: 

sensing means for sensing various conditions of said object; 

attitude control means, responsive to said sensing means, for 
calculating a target object height or attitude; and 

current control means, coupled to said height control means, 
vibration isolating means, and attitude control means, for 
controlling, based on output signals of said low-pass filter 
and high-pass filter, the current supply to said linear motor 
in such a manner as to offset a change in said output signal 
of said low-pass filter so as to maintain said target object 
height or attitude, and a change in said output signal of 
said high-pass filter so as to compensate for non-con- 
trolled high-frequency vibrations of said object. 


5,301,112 
TRANSIENT FREE SYNCHRONIZER FOR AUTOPILOT 
SYSTEMS 

Phillip J. Gold, Shelton; Donald L. Fogler, Jr., Milford, and 
James L. Richard, Stratford, all of Conn., assignors to United 
Technologies Corporation, Hartford, Conn. 

Continuation-in-part of Ser. No. 518,593, May 3, 1990, Pat. No. 
5,195,039. This application Aug. 28, 1991, Ser. No. 751,438 

Int. Cl.5 B64C 13/18 


1. A transient free synchronizer, comprising: synchronizing 
means, responsive to an input signal value, said input signal 
value being indicative of the value of a variable parameter, said 
synchronizing means storing said input signal value when a 
command signal changes from high to low, said synchronizing 
means providing an output signal value which is equal to said 
input signal value when said command signal is high, and 
setting said output signal value equal to the difference between 
said stored input signal value and the present value of said 
input signal value while said command signal is low, said input 
signal value being synchronized with said stored input signal 
value when the difference therebetween is zero; 

track hold means for providing a track signal whose value 

tracks said output signal value while said command signal 
is high, and for holding the value of said track signal 
constant when said command signal is low; and 
switching means, for providing a synchronizer output signal 
which is set equal to said track signal value while said 
command signal is high, and which is set equal to a second 
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signal value while said command signal is low, said second 
signal value being indicative of a constant said switching 
means smoothing the transitions between said track signal 
value and said second signal value such that the transition 
between said track signal value and said second signal 
value occurs in a smooth, continuous manner. 


5,301,113 
ELECTRONIC SYSTEM AND METHOD FOR 
CALCULATING DISTANCE TO EMPTY FOR 
MOTORIZED VEHICLES 
Viet Q. To, Sterling Heights; Michael J. Burke, Milford, and 
Nick Sarafopoulos, Taylor, all of Mich., assignors to Ford 
Motor Company, Dearborn, Mich. 
Filed Jan. 7, 1993, Ser. No. 1,597 
Int. Cl.5 GO1F 9/00 
US. Cl. 364—442 


1. A method for calculating the distance to empty available 
from the remaining fuel in a motor driven vehicle, comprising 
the steps of: 

a. calculating a first value equal to an average of the distance 

traveled per unit of fuel consumed; 
b. calculating an intermediate distance to empty value by 
multiplying said first value by the quantity of field remain- 
ing; 
c. comparing said intermediate distance to empty value to a 
stored distance to empty value and developing an error 
signal therefrom; 
d. generating a first type signal indicative of the intended 
mode of operation and responsive thereto; 
correcting said intermediate distance to empty value with 
said error signal to allow only decrementing of the 
value if said first type signal is in a first state, and 

correcting said intermediate distance to empty value with 
said error signal to allow both incrementing and decre- 
menting of the value if said first type signal is in a sec- 
ond state; 

wherein the corrected value of said distance to empty value 
is allowed only to decrement when said first type signal is 
in said first state and is allowed to both increment and 
decrement in said second state. 


5,301,114 
‘INERTIAL NAVIGATION SYSTEM INCLUDING 
SELF-CONTAINED PERFORMANCE VALIDATING 
ARRANGEMENT 
William J. Mitchell, Upper Montclair, N.J., assignor to Allied- 
Signal Inc., Morris Township, Morris County, N.J. 
Filed Jun. 11, 1992, Ser. No. 897,137 
Int. Cl.5 HO4B 7/185; GO6F 15/50 
US. Cl. 364—453 10 Claims 
1. An inertial navigation system including a self-contained 
performance validating arrangement, comprising: 
an inertial sensor assembly including a substantially orthogo- 
nal triad having three gyros and three accelerometers; 
said inertial sensor assembly including a fourth gyro and a 
fourth accelerometer having input axes which symmetri- 
cally bisect the input axes of the orthogonal triad; 
means for establishing an analytical equivalent to data from 
the fourth gyro and the fourth accelerometer from mea- 
surements made by the orthogonal triad including means 
for providing compensated incremental angle vectors, 
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means for providing compensated incremental velocity 
vectors, and means for transforming the incremental angle 
vectors and the incremental velocity vectors to an analyti- 
cal equivalent measurement along the axes of the fourth 
gyro and the fourth accelerometer, respectively; and 


means for comparing data from the fourth gyro and the 
fourth accelerometer to said analytical equivalent for 
validating the performance of the inertial navigation sys- 
tem. 


5,301,115 
APPARATUS FOR DETECTING THE TRAVEL PATH OF 
A VEHICLE USING IMAGE ANALYSIS 

Kazunori Nouso, Kanagawa, Japan, assignor to Nissan Motor 

Co., Ltd., Yokohama, Japan 

Filed May 31, 1991, Ser. No. 707,144 
Claims priority, application Japan, Jun. 1, 1990, 2-141269 
Int. Cl.5 GO6F 15/50 


US. Cl. 364—460 9 Claims 





1. An apparatus for detecting a vehicle path along which a 
vehicle is traveling, comprising: 

image input means for inputting an image of a road presented 
in front of the vehicle at intervals of time; 

edge point detecting means for processing the inputted 
image to detect edge points forming edges in the inputted 
image and edge gradients at the respective edge points; 

means for assuming at least one straight line having a gradi- 
ent; 

means for extracting edge points at which the edge gradients 
are in a predetermined range determined by the gradient 
of the assumed straight line; 

means for calculating an approximate straight line from the 
extracted edge points, the approximate straight line hav- 
ing a greatest number of extracted edge points at which 
the edge gradients are substantially the same; and 
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means for averaging the assumed straight line and the ap- 
proximate straight line to provide a new straight line 
representing one of road sides and/or lane markers; 

memory means for storing the new straight line; 

the assumed straight line being a last straight line stored in 
the memory means just before the new straight line is 
stored. 


5,301,116 
DEVICE FOR SETTING OF DATE STAMPS IN A 
POSTAGE-METER MACHINE 

Rudolf Griinig, Kéniz, Switzerland, assignor to Ascom Autelca 

AG, Bern, Switzerland 
Continuation of Ser. No. 591,682, Oct. 1, 1990, abandoned. This 

application Sep. 29, 1992, Ser. No. 953,062 

Claims priority, application Switzerland, Oct. 13, 1989, 

03736/89 
Int. Cl.5 GO7B 17/00 


US. Cl. 364—464.02 20 Claims 








1. A device for the setting of a date stamp of a postage meter 

machine, comprising 

at least a stator part; 

a print rotor, pivotally disposed at the stator part; 

counter wheels disposed coaxially and independently in the 
print rotor, wherein a first counter wheel represents sin- 
gle-digit positions of days of a month, a second counter 
wheel represents decimal positions of days of a month, a 
third counter wheel represents months, and a fourth 
counter wheel represents years of the date stamp; 

at least one catch-stop drive comprising an electric drive 
motor disposed in the stator part, a catch-stop actuator 
disposed in the print rotor, and a catch-stop row sequence 
disposed in the print rotor, wherein the catch-stop row 
sequence is actuable by the catch-stop actuator and com- 
prises at least two catch stops of differing lengths wherein 
the catch stops are rigidly connected to each other and are 
disposed parallel to each other; 

control means, disposed in the stator part and coordinated to 
the catch-stop drive for stepwise rotating the counter 
wheels, and comprising a logic unit for controlling the 
electric drive motor and a clock module; 

a coupler, coordinated to and forming a part of the catch- 
stop drive, for mechanically coupling the electric drive 
motor and the catch-stop actuator for a preset position of 
the print rotor; 

catch-stop teeth disposed at the counter wheels, and tooth 
gaps of two different depths disposed at the counter 
wheels, wherein the tooth gaps are disposed between the 
catch-stop teeth, and the counter wheels are individually 
coordinated to and aligned with the catch stops, and 


OFFICIAL GAZETTE 


APRIL 5, 1994 


wherein the catch stops springingly engage into the tooth 
gaps of the counter wheels. 


5,301,117 
METHOD FOR CREATING A THREE-DIMENSIONAL 
CORPOREAL MODEL FROM A VERY SMALL 
ORIGINAL 
Giorgio Riga, 40 Somerset Pl., Palo Alto, Calif. 94301 
Continuation of Ser. No. 784,772, Oct. 30, 1991, abandoned. 
This application Nov. 12, 1991, Ser. No. 790,329 
Int. Cl.5 GO6F 15/46 


USS. Ci. 364—468 9 Claims 


1. A method of fabricating a three-dimensional corporeal 
model from a very small original object exhibiting differenti- 
ated characteristics, undifferentiated characteristics, or a com- 
bination of differentiated and undifferentiated characteristics, 
the undifferentiated characteristics reoccurring at a determin- 
able frequency, said method comprising the steps of: 

(a) characterizing the original object; 

(b) determining the determinable frequency of selected reoc- 
curring undifferentiated characteristics in the original 
object; 

(c) selecting a reference position from which to dissect the 
original object; 

(d) dissecting the original object at specified locations se- 
lected relative to said reference position and at a specified 
frequency which is generally inversely proportional to the 
determined frequency of the selected reoccurring undif- 
ferentiated characteristics in the original object, thereby 
creating cross-sections at each of said specified locations; 

(e) recording said cross-sections of said reoccurring undiffer- 
entiated structures; 

(f) obtaining measurements of the differentiated characteris- 
tics, undifferentiated characteristics or combination of 
differentiated and undifferentiated characteristics associ- 
ated with the original object at said cross-sections; and 

(g) scaling said measurements by a predetermined factor to 
provide data for constructing the three-dimensional cor- 
poreal model. 
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5,301,118 
MONTE CARLO SIMULATION DESIGN 
METHODOLOGY 
Howard L. Heck, Endicott, and John S. Kresge, Binghamton, 
both of N.Y., assignors to International Business Machines 
Corporation, Armonk, N.Y. 
Filed Nov. 18, 1991, Ser. No. 793,981 
Int. Cl.5 GO6F 15/46 
US. Cl. 364—468 2 Claims 
X04 29145 


AKA / 


1. A method of fabricating a multi-component assembly 
having components x, y, and z, to within a pre-set tolerance, 
F(x,y,z), each of said components, x,y,z, having parameters 
with a distribution of values thereof, said method comprising: 

a. generating by Monte Carlo simulation over the n individ- 

ual components of each type, x, y, z, in the sample space, 
for i=1 to the sample size, n, 

(1) a mean, 

(2) a shifted, time variant mean, chosen from the group 

consisting of: 

i. the dynamic mean shift, 


Hadj=(USL—LSL)/6Cpx, 
ii. the static mean shift, 
Hadj= Nominal +[W(Cp—Cpk USL—LSL)\/2Cp 


where 

Nominal is the time invariant mean, Cpx=C,(1—k), 
Cp=(USL—LSL)/(6 Sigma), 

k=|Nominal—Mean|/[((USL—LSL)/2], pag is the ad- 
justed standard deviation, and USL and LSL are the 
upper and lower limits of the distribution, V is a shift 
vector that indicates the direction of the mean shift; and 

(3) a deviation about the shifted, time variant mean, of each 
of the parameters of the individual components, x,y,z, 
between a lower limit thereof and an upper limit thereof, 
to determine the statistical distributions of the parameters 
of the ith sets of the individual components, x(i), y(i), and 
z(i); and 

b. generating a set of tolerances, F(x, y, z), of the multi-com- 
ponent assemblies by inputting for each individual compo- 
nent in the ith set of individual components, x(i), y(i), z(i), 
the parameters thereof, and thereafter for the ith assembly 
determining the fabrication tolerance, F(x(i), y(i), z(n)), of 
the ith set of individual components, x(i), y(i), and z(i), in 
the ith individual multi-component assembly based upon 
combining into the ith assembly said distributed parame- 
ters of the ith set of individual components, x(i), y(i), z(i), 
determined by Monte Carlo simulation, 

. incrementing i and repeating steps (a) and (b) for each set 
of individual components, x(i), y(i), z(i), and each assem- 
bly in the sample space; 

d. thereafter determining the fraction of the tolerances of the 
set of n multi-component assemblies falling between a 
lower limit thereof and an upper limit thereof to determine 
the statistical distribution of the tolerances of the set of 
multi-component assemblies; and 

e. redesigning individual components of the multicomponent 
assembly to increase the fraction of the fabrication fit 
tolerances of the multi-component assemblies falling be- 
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tween a lower limit thereof and an upper limit thereof; and 
fabricating the multicomponent assembly. 


5,301,119 
DIE DRAFT OPTIMIZING SYSTEM 


Clinton E. Watkins, Villa Rica, Ga., assignor to Southwire 


Company, Carrollton, Ga. 
Filed Dec. 23, 1991, Ser. No. 812,382 
Int. Cl.5 GO6F 15/46; B21C 1/10, 1/06 
22 Claims 


1. An optimized die draft schedule expert system for a re 
drawing machine having a plurality of capstans and dies ar- 
ranged in sequence and in which a wire may be drawn through 
the dies, comprising a data storage unit including stored data in 
a plurality of databases; a computer; a program instruction set; 
means for entering data relating to input material size and 
output material size, and starting and finishing slip; and means 
for outputting said optimized die draft schedule; wherein said 
program instruction set is adapted for iterative calculation of a 
plurality of slip increments according to the formula: 


din duictémieetl se (slip start — slip finish) 

P ~ number of dies minus 1 

and for iterative calculation of a plurality die sizes based on the 
formula: 


wire linear velocity =capstan surface velocity X slip. 


5,301,120 
METHOD OF COLLECTING DATA OF A GROUP OF 
INJECTION MOLDING MACHINES 
Takashi Magario, Nagano, Japan, assignor to Nissei Plastic 
Industrial Co., Ltd., Nagano, Japan 
Filed Jul. 19, 1992, Ser. No. 913,362 
Claims priority, application Japan, Jul. 23, 1991, 3-207355 
Int. Cl.5 GO6F 15/46 
USS. Cl. 364—476 4 Claims 
1. A method of collecting data of a group of injection mold- 
ing machines for collecting data in connection with operational 
physical values from a plurality of injection molding machines 
by means of a direct numerical control computer system incor- 
porated in an LAN system, 
a method of collecting data of a group of injection molding 
machines comprising of steps of, 
selectively specifying a collection starting time and a collec- 
tion terminating time of data for the respective injection 
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molding machines by means of a direct numerical control 
computer system, and 


responsive to the specifying step, communicating the data to 
the direct numerical control computer system from the 
respective injection molding machines in accordance with 
a specified condition. 


5,301,121 

MEASURING ELECTRICAL PARAMETERS OF POWER 
LINE OPERATION, USING A DIGITAL COMPUTER 
Steven L. Garverick, Schenectady, N.Y.; Kenji Fujino, Tokyo, 
Japan; Masaaki Nishijo, Tokyo, Japan, and Masami 
Imamoto, Tokyo, Japan, assignors to General Elecric Com- 
pany and Yokogawa Electric Corporation, Schenectady, N.Y. 

Filed Jul. 11, 1991, Ser. No. 728,408 
Int. Cl1.5 GOIR 21/133 


1. A method for measuring at least one electrical parameter 
of the operation of a p-phase alternating-current power line, p 
being a positive integer, said method comprising the steps of: 
arranging respective sensing apparatus to sense at least one 
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5,301,122 
MEASURING AND MONITORING SYSTEM 
B. James Halpern, Shrewsbury, N.J., assignor to Measuring and 
Monitoring, Inc., Red Bank, N.J. 
Filed Feb. 12, 1992, Ser. No. 836,049 
Int. Cl.5 GO6F 15/20 


1. A system for sampling, formatting, storing, processing and 
communicating to a central location data representing the 
power usage of a plurality of power consuming devices at a 
remote site, comprising: 

(a) a host computer located at said central location; 

(b) a plurality of sensors each with an output representing 
the on-off condition of a respective one of said plurality of 
power consuming devices, each of said sensors being 
located at a respective one of said power consuming de- 
vices; 

(c) a processor, coupled to said plurality of sensors, at said 
remote site comprising: 

(1) means for storing said data, said data comprising said 
on-off condition information for each of said power 
consumer devices, sampled repetitively, at a pre-deter- 
mined time interval for a predetermined time period; 

(2) a real time clock/calendar; 

(3) a micro-controller; and 

(d) means, coupled to said processor, for communicating 
said data from said remote site directly to said central 
location said means for communicating said data compris- 
ing ordinary public telephone lines and being independent 
of any power transmission lines or means; and 

said host computer comprising means for controlling the 
operation and timing of said processor comprising means 
for communicating status and command information from 
said host computer directly to said remote site, said means 
for communicating said status and central information 
comprising ordinary public telephone lines and being 
independent of any power transmission lines or means, 
and means in said processor for storing said status and 
command information. 


5,301,123 


of the voltages and currents associated with each phase of ZERO CROSSING BASED SPECTRUM ANALYZER AND 


said power line; 

using analog-to-digital conversion apparatus to digitize the 
response of each sensing apparatus, thereby to generate a 
corresponding digital response; 

using a digital computer to correct each digitized response 
of said analog-to-digital conversion apparatus for non- 
linearities and gain errors in the responses of said sensing 
apparatus and said analog-to-digital conversion apparatus; 

using the digital computer to high-pass digitally filter each 
digital response that has been corrected for non-linearities 
and gain errors, in order to suppress any attendant direct 
term; and 

using the digital computer to calculate each said electrical 
parameter, proceeding from each digital response that has 
been corrected for non-linearities and gain errors and has 
been high-pass digitally filtered. 


METHOD 
Steven M. Kay, Middletown, R.I., assignor to Board of Gover- 
nors for Higher Education, State of Rhode Island and Provi- 
dence Plantations, Providence, R.I. 
Continuation-in-part of Ser. No. 472,426, Jan. 30, 1990, 
abandoned. This application Aug. 11, 1992, Ser. No. 925,459 
Int. Cl.5 GOIR 23/15 
USS. Cl. 364—485 4 Claims 
1. A zero crossing based spectrum analyzer comprising: 
band-limiting means for band-limiting an input signal s(t) to 
a bandwidth of W Hz where the input signal is present 
over an interval —T/2=t3ST/2 so that WT is an integer, 
said band-limiting producing a band-limited output signal; 

oscillator means for producing an oscillator output signal 
and having a frequency f=W-+1/T and an amplitude A 
such that A>max|s(t)| -T/2StST/2; 
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adding means for adding said band-limited output signal and 
said oscillator output signal, said adding means producing 
an output signal x(t); 

zero crossing detector means for detecting each zero cross- 


tye} 
: BLOCK DIAGRAM OF THE SPECTRUM ANALYZER 
ing of the output signal x(t) and producing an output pulse 
in response thereto; 
means responsive to the output pulses from said zero cross- 
ing detector means for converting the zero crossing into 
the DFT coefficients. 


5,301,124 
REGISTRATION OF PATTERNS FORMED OF 
MULTIPLE FIELDS 
Ken T. Chan, Wappingers Falls; Donald E. Davis, Poughkeepsie; 
William A. Enichen, Poughkeepsie; Cecil T. Ho, Poughkeep- 
sie; Edward V. Weber, Poughkeepsie, and Guenther Langner, 
Glen, all of N.Y., assignors to International Business Ma- 
chines Corporation, Armonk, N.Y. 
Continuation of Ser. No. 743,438, Aug. 9, 1991, abandoned. This 
application Sep. 9, 1993, Ser. No. 118,984 
Int. Cl.5 GO6F 15/00; G01J 1/00; A61N 5/00 
U.S. Cl. 364—490 9 Claims 
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1. A method of aligning and exposing a pattern with a lithog- 
raphy system so that chips larger than a deflection field of the 
lithography system can be formed by exposing M x N fields by 
correcting the deflection field to compensate for an orientation 
of a previous pattern on a substrate and to compensate for 
errors due to height caused by a beam landing non-perpendicu- 
lar to a target, said method comprising the steps of: 

a. calibrating said deflection field to eliminate relative place- 

ment errors of points in the deflection field; 

b. sequentially positioning said substrate to three or more 
alignment marks associated with a previous pattern on the 
substrate; 

c. scanning each alignment mark; 

d. measuring substrate height at three or more locations in 
the vicinity of at least one previous pattern; 

e. calculating an analytical description of alignment mark 
positions associated with at least one of said previous 
pattern; 

f. calculating an analytical description of a surface of said 
previous pattern from substrate height measurements; 

g. calculating an analytical description of exposure fields 
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based upon the analytical description determined in step 
(e); 

h. calculating heights of a surface of the previous pattern, 
relative to a reference grid, at corners of the exposure 
fields from the analytical expression determined in step (f); 

i. modifying an exposure field corner location data from step 
(g) based on a height difference from step (h) and using 
said modified location data to form corrections to the 
exposure field so that all points of the exposure field are 
laterally positioned so that they are vertically aligned to 
their related points of the previous pattern on the sub- 
strate; 

j. positioning said substrate and exposing said fields; and 

k. repeating steps (a) through (j) until all MN fields of the 
substrate have been exposed. 


5,301,125 
SPECTROSCOPIC DETERMINATION OF AMOUNT OF 
ONE CONSTITUENT OF A FLUID MIXTURE IN 
ANOTHER CONSTITUENT OR IN THE FLUID 
MIXTURE ITSELF, FOLLOWING SEPARATION OF THE 
MIXTURE INTO ITS CONSTITUENTS 
Robert J. L. Chimenti, Short Hills, and Gerald M. Halpern, 
Bridgewater, both of N.J., assignors to Exxon Research & 
Engineering Company, Florham Park, N.J. 
Filed Sep. 26, 1990, Ser. No. 588,649 
Int. Cl.5 GO6F 15/20 
US. Cl. 364—498 


1. A method of separating a fluid mixture 0 into M constitu- 
ents 1,....M and of spectroscopically determining the amount 
Nn of the Nth constituent of said fluid mixture 0 in another 
constituent n (where n, N=M) of the mixture where, due to 
imperfect separation, said amount an» of constituent N re- 
mains present with separated constituent n, said method com- 
prising the steps of: 

(i) performing the separation of the fluid mixture into its M 

constituents; 

(ii) passing light through constituent N; 

(iii) producing a first output representing the absorptivity ay 
of constituent N at at least one selected wavelength at 
which constituent N exhibits light absorption; 

(iv) passing light through constituent n; 

(v) producing a second output representing the absorptivity 
ay of said another constituent n with said amount ay» of 
constituent N present at the same at least one selected 
wavelength; and 

(vi) generating, from said first and second ouputs, a third 
output, said third output representing the amount anp of 
said one constituent N present with constituent n, wherein 

(vii) the amount ayp of said one constituent N present with 
constituent n is determined in step (vi) from a mathemati- 
cal expression in which the absorptivities a, and ay are 
expressable solely as the ratio ap,/an. 
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5,301,126 
METHOD OF PROCESSING A SIGNAL FROM A 
THERMAL TYPE FLOW SENSOR 
Yukinobu Nishimura; Nobutake Taniguchi; Setsuhiro 
Shimomura, all of Himeji, and Kouji Tanimoto, Amagasaki, 
all of Japan, assignors to Mitsubishi Denki Kabushiki Kaisha, 
Tokyo, Japan 
Continuation of Ser. No. 479,821, Feb. 13, 1990, abandoned. 
This application Mar. 11, 1992, Ser. No. 849,812 
Claims priority, application Japan, Feb. 14, 1989, 1-34391; 
Mar, 24, 1989, 1-72617; Mar. 24, 1989, 1-72618; Apr. 28, 1989, 
1-111109; Apr. 28, 1989, 1-111110 
Int. Cl.5 GO6F 15/20; GOIN 11/04; F02D 41/30 
US. Cl. 364—510 11 Claims 


SIGNAL 
PROCESS ING UNIT 


CALCULATE 
Tat OPERATIONAL VALUE COsex 


CALCULATE CORRECT ION FLOW value O# |9! 05 
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1. A method of processing a signal from a flow sensor so as 
to provide an accurate fluid flow reading, the method compris- 
ing the steps of: 

providing a thermal type flow sensor having a temperature- 

dependent resistance; 

detecting an output of said provided thermal type flow 

sensor, the output representing fluid flow; 
determining, in accordance with the output from the thermal 
type flow sensor, a first value representing fluid flow; 

determining a second value, representing a temperature 
characteristic of the thermal type flow sensor, in accor- 
dance with the determined first value; 

reading, as a third value, a value which corresponds to the 

second value and which was previously stored in memory; 
determining a correction factor based on said determined 
second value and said read third value; 

determining a corrected fluid flow value based on said first 

value and said determined correction factor; 

adjusting the fluid flow detected by said thermal type flow 

sensor in accordance with the determined corrected fluid 
flow value so as to provide an accurate fluid flow reading 
for said thermal type flow sensor; and 

controlling a fuel injection system of an internal combustion 

engine in accordance with the provided accurate fluid 
flow reading. 


5,301,127 
HIGH SPEED METHOD FOR PREDICTING 
RADIO-WAVE PROPAGATION 

Herbert V. Hitney, San Diego, Calif., assignor to The United 

States of America as represented by the Secretary of the Navy, 

Washington, D.C. 

Filed Feb. 12, 1992, Ser. No. 834,916 
Int. Cl.5 GO2B 5/18, 27/56 

USS, Cl. 364—525 15 Claims 

11. A computer implemented method for predicting radio 
field strength from a radio transmission through an atmosphere 
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of known radio refractive index, said atmosphere bordering a 
reflective surface, said method comprising the steps of: 

(a) using a ray-optics method to predict radio field strength 
in a first area of said atmosphere originating from a source 
of radio transmission and extending to ranges less than, 
and altitudes greater than, a limiting radio-wave ray 
caused by the reflection of a transmitted radio-wave with 
said reflective surface; 

(b) using a parabolic-equation method to predict radio field 
strength in a second area of said atmosphere below said 
limiting ray and below a predetermined altitude; 

(c) tracing radio-wave rays through said first and second 
areas of said atmosphere; 

(d) using an extended-optics method to predict radio field 
strength in a third area of said atmosphere below said 
limiting ray and above said predetermined altitude, said 
extended optics method including 
(1) tracing radio-wave rays through said third area of said 

atmosphere using initial ray elevation angles that 

(a) equal the elevation angles at said predetermined 
altitude of said radio-wave rays traced through said 
second area of said atmosphere, and 





(b), for ranges where no such elevation angles exist, 
equal the elevation angle at said predetermined alti- 
tude of the radio-wave ray that is traced at the fur- 
thest (optical limit) range of those rays traced 
through said second area of said atmosphere; 

(2) selecting a point in said third area of said atmosphere at 
which a prediction of said radio field strength is desired; 

(3) locating two of said rays traced through said third area 
of said atmosphere on substantially opposite sides of 
said point; 

(4) matching each of said two rays traced through said 
third area of said atmosphere with a corresponding 
propagation factor present at said predetermined alti- 
tude, said propagation factor being calculated through 
said parabolic-equation method; 

(5) calculating the propagation factor of said point by 
interpolating between the propagation factors corre- 
sponding to said two rays traced through said third area 
of said atmosphere; and 

(6) determining mathematically the radio field strength at 
said point from said propagation factor calculated for 
said point. 


5,301,128 
SERVOVALVE ANALYZER SYSTEM 
Jimmy L. Bybee, Mission Viejo, Calif., assignor to AAI/ACL 
Technologies, Inc., Cockeysville, Md. 

Division of Ser. No. 839,736, Feb. 19, 1992, Pat. No. 5,235,525, 
which is a continuation of Ser. No. 471,289, Jan. 26, 1990, 
abandoned, which is a division of Ser. No. 3,958, Jan. 16, 1987, 
Pat. No. 4,916,641. This application May 17, 1993, Ser. No. 
62,190 
Int. Cl.> GO1D 18/00; GO1M 19/00 
U.S. Cl. 364—551.01 10 Claims 

1. A system for driving an excitation means of a hydraulic 
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unit under test with a precise signal in a predetermined se- 
quence, comprising: 
digital processor means providing a plurality of command 
signals for the predetermined sequence on a digital bus; 
analog command signal bus means comprising a number of 
analog command signal lines; 
digital to analog converter means coupling the digital bus to 
the analog command signal bus means; 
sensing transducer means comprising a plurality of sensing 
transducers providing individual signals representative of 
unit under test operation of different analog input signal 
lines forming an analog input signal bus; 























first analog signal summing means connected to the analog 
command signal bus and responsive to digital command 
signals on the digital bus for summing selected analog 
command signals as controlled by digital command sig- 
nals; 

second analog signal summing means connected to the ana- 
log input signal bus and responsive to digital command 
signals on the digital bus for summing selected analog 
input signals as controlled by digital command signals; and 

means for combining the outputs of the first and second 
summing means as an excitation signal. 


5,301,129 
VIDEO WEB INSPECTION SYSTEM EMPLOYING 
FILTERING AND THRESHOLDING TO DETERMINE 
SURFACE ANOMALIES 
Stephen V. McKaughan, Arlington; Gary F. Nevers, Lynn; Jo- 
seph W. Landry, Saugus; John P. Fallon, Andover, all of 

Mass., and Paul R. Adomaitis, Trafford, Pa., assignors to 

Aluminum Company of America, Pittsburgh, Pa. 

Continuation-in-part of Ser. No. 537,841, Jun. 13, 1990, 
abandoned. This application Apr. 29, 1992, Ser. No. 875,672 
Int. Cl.5 GO6F 11/00 
USS. Cl. 364—552 11 Claims 

1. In an inspection system for repeatedly and automatically 

determining the existence of anomalies on a surface of a mov- 
ing web of non-discrete, homogeneous material, said anomalies 
existing in the presence of a web surface background that is not 
anomalous, the system comprising: 

a light source for illuminating the web surface; 

a light sensitive device for acquiring data from the web 
surface, and for producing an image of said surface data in 
the form of pixel elements, and for providing output data 
that is representative of the web surface data acquired by 
the light sensitive device, and surface data being represen- 
tative of the light reflected from the surface to the light 
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sensitive device, as the light is affected by surface anoma- 
lies; and 

computational means for receiving the output data from said 
light sensitive device in response to the data said light 
sensitive device receives from the web surface, and for 
processing said output data in a manner that determines 
the presence of surface anomalies, 

said computational means including: 

a plurality of multi-directional filters for transforming the 
web surface data in a manner that effects identification of 
web surface anomalies of different sizes and shapes and 
segregates the anomalies of different sizes and shapes from 
each other and from the web surface background by using 
edge detection or template matching of an anomaly and 
integration of anomaly length in the direction of web 
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movement, said filters producing an output that is repre- 
sentative of said pixel elements; 

means for establishing a threshold and applying the thresh- 
old to the output of said filters in a manner that separates 
the web surface background in the pixel elements from the 
web surface data in the pixel elements representing sus- 
pect and known anomalies; and 

means for dividing the image of the web surface data pro- 
vided by the light sensitive device into subframes, the 
subframes containing pixel elements of varying intensities; 
and 

means for summing the varying intensities of the pixel ele- 
ments within a subframe boundary in the direction of web 
travel to provide an integrated intensity value; 

said integrated intensity value being indicative of the exis- 
tence or non-existence of one or more surface anomalies. 


5,301,130 
ABSOULTE VELOCITY SENSOR 
Jerry M. Alcone, and James W. Jeter, both of Albuquerque, N. 
Mex., assignors to Hughes Aircraft Company, Los Angeles, 
Calif. 


Filed Oct. 22, 1992, Ser. No. 964,732 
Int. Cl.5 GO1P 9/00 
USS. Cl. 364—565 
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1. A system for measuring the speed of a vehicle, the system 
comprising: 
means for sensing vertical acceleration of a front portion of 
the vehicle as a function of time; 
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means for sensing vertical acceleration of a rear portion of 
the vehicle as a function of time; 

comparison means for comparing the vertical acceleration of 
the front portion and the vertical acceleration of the rear 
portion to determine a time lag between perturbations in 
the acceleration of the front portion and the rear portion 
caused by front and rear wheels of the vehicle succes- 
sively crossing road disturbances; and 

means for calculating a true vehicle speed from the time 
delay and from the length of the wheel base of the vehicle. 


5,301,131 
APPARATUS AND METHOD FOR CONTROLLING THE 
ROTATIONAL SPEED OF A MOTOR 
Chang-Gyun Kim, Seoul, Rep. of Korea, assignor to Daewoo 
Electronics Co., Ltd., Seoul, Rep. of Korea 
Filed Nov. 12, 1992, Ser. No. 975,476 
Claims priority, application Rep. of Korea, Nov. 11, 1991, 
91-19985 
Int. C1.5 GOIP 1/04; GOSB 11/06, 13/00 


US. Cl. 364—565 9 Claims 
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1. An apparatus for periodically detecting a speed error 
signal in response to a frequency signal periodically generated 
by a frequency generator in response to the rotation of a motor 
by a predetermined angle and repetitively compensating a 
period deviation between the frequency signal and a predeter- 
mined reference frequency signal to produce a motor speed 
control signal, the apparatus comprising: 

a means for subtracting the speed error signal supplied to a 
first input terminal thereof from a period deviation signal 
supplied to a second input terminal thereof to produce a 
primarily compensated speed error signal; 

a first means for adding the primarily compensated speed 
error signal supplied to the first input terminal thereof and 
the period deviation signal supplied to the second input 
terminal thereof to produce an added signal; 

a means for delaying the output signal from the first adding 
means, wherein the delaying means comprises a first to an 
Nth delay cells, wherein each of the delay cells latches the 
output signal from the first adding means entering the first 
delay cell and serially shifts the latched signal in each of 
the delay cells toward the Nth delay cell by one signal at 
a time whenever the output of the first adding means is 
supplied to the delaying means and wherein the output 
from the delaying means is supplied to the second input 
terminal of the subtracter means and to the second input 
terminal of the first adding means; 

a means for summing up all of the signals being shifted from 
the respective delay cells to produce a sum period devia- 
tion signal; 

a means in response to the summing means for averaging the 
sum period deviation signal to produce an averaged per- 
iod deviation signal; and 

a second means for adding the primarily compensated speed 
error signal from the subtracter means and the averaged 
period deviation signal from the averaging means to pro- 
duce the motor speed control signal. 
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5,301,132 
ASSEMBLY STRUCTURE FOR INFORMATION 
INPUTTING APPARATUS 

Ryosuke Akahane, Kanagawa, Japan, assignor to Sony Corpora- 

tion, Tokyo, Japan 

Filed Jul, 23, 1992, Ser. No. 917,237 
Claims priority, application Japan, Jui. 23, 1991, 3-057006[U] 
Int. Cl.5 GO6F 1/00; HOSK 7/20 


USS. Cl. 364—708.1 3 Claims 





1. An information inputting apparatus comprising an upper 
cabinet, a lower cabinet, a keyboard having a plurality of keys 
arranged thereon, and a cover, 

said upper cabinet having tab portions provided thereon for 

contacting with a lower face of said keyboard to effect 
positioning and holding of said keyboard, 

said lower cabinet having fitting holes and fitting recessed 

portions for said keyboard and having first mounting holes 
for placing said keyboard thereon 

said keyboard having fitting projected portions provided at 

an end thereof for fitting with said fitting holes and fitting 
recessed portions of said lower cabinet and having second 
mounting holes provided at the other end thereof and 
having held between said lower cabinet and said cover, 
and 

said cover having female screws provided therein into 

which male screws having fixed by way of said first 
mounting holes of said lower cabinet and said second 
mounting holes of said keyboard. 


5,301,133 
Patent Not Issued For This Number 


5,301,134 
DIGITAL FILTER CIRCUIT FOR USE IN 
OVERSAMPLING TYPE ANALOG/DIGITAL 
CONVERTER 

Yuichi Maruyama, Kanagawa, Japan, assignor to NEC Corpora- 

tion, Tokyo, Japan 

Filed Jan. 30, 1992, Ser. No. 827,795 
Claims priority, application Japan, Jan. 30, 1991, 3-029389 
Int. Cl.5 GO6F 15/31 

USS. Cl. 364—724.10 4 Claims 

1. A digital filter circuit having a first stage conversion 
means and a second stage conversion means for performing 
two decimations with respect to a digital data of a predeter- 
mined sampling rate, said first stage conversion means having 
a function of producing a first processing signal for a shift 
operation, a second processing signal for a complement opera- 
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tion and a third processing signal for a reset operation for a 
filter coefficient of said second stage conversion means and 


DIGITAL OUTPUT 


providing such processing signals to said second stage conver- 
sion means. 


5,301,135 
ADAPTIVE FILTER BASED ON A RECURSIVE DELAY 
LINE 
Jose C. Principe, Gainesville, Fla., and Bert de Vries, Princeton, 
N.J., assignors to University of Florida, Gainesville, Fla. 
Filed Sep. 30, 1992, Ser. No. 954,473 
Int. Cl.5 GO6F 15/31 


US. Cl. 364—724.17 6 Claims 


1. An adaptive recursive filter for filtering an electronic 
signal, comprising: 
a. a plurality of cells connected sequentially, each cell fur- 
ther comprising: 

i) delay means for delaying a signal input to said delay 
means for a predetermined delay period before the 
signal is output from said cell; 

ii) first means for multiplying the input to said cell by a 
value equal to an adaptive parameter, thus creating an 
adaptive input signal; 

iii) second means for multiplying the output of said delay 
element by a value equal to one minus said adaptive 
parameter, thus creating an adaptive feedback signal; 
and 

iv) summation means for adding said adaptive feedback 
signal to said adaptive input signal, thus creating an 
input to said delay means, 

wherein the electronic signal is input to the first cell in the 

sequence of cells and the signal input to each succeeding 

cell is the output signal from the previous cell in sequence; 

. a plurality of third multiplication means, each associated 

with one of said cells or with the electronic signal input to 

said filter, for multiplying the output signal of each associ- 

ated said cell or electronic signal by a corresponding 
adaptive multiplication factor; and 

c. summation means for adding together the adaptively 
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multiplied output signals of each of said third multiplica- 
tion means, the sum of which is the output signal of the 
adaptive recursive filter. 


5,301,136 
METHOD AND APPARATUS FOR FAST 
IMPLEMENTATION OF INVERSE DISCRETE COSINE 
TRANSFORM IN A DIGITAL IMAGE PROCESSING 
SYSTEM USING LOW COST ACCUMULATORS 
Leonard McMillan, Jr., Apex, and Lee A. Westover, Chapel 
Hill, both of N.C., assignors to Sun Microsystems, Inc., 
Mountain View, Calif. 
Continuation of Ser. No. 852,969, Mar. 17, 1992, abandoned. 
This application Jul. 27, 1993, Ser. No. 97,584 
Int. Cl.5 GO6F 7/38 


US. Cl. 364—725 16 Claims 





1. In a digital image processing system, a method for effi- 
ciently performing inverse discrete cosine transformation 
(IDCT) on nXn input vectors that has relatively low imple- 
mentation cost, where n is a power of 2, said method compris- 
ing the steps of: 

(a) selecting a non-zero quantized transform domain coeffici- 
ent by a controller of an IDCT processor of an image 
signal processing subsystem of said digital image process- 
ing system from n? quantized transform domain coeffici- 
ents of an IDCT input vector, said n? quantized transform 
domain coefficients being quantized input values corre- 
sponding to a plurality of digitized image signals of an 
image, said digitized image signals being generated by said 
image signal processing subsystem using analog image 
signals received from an image sampling subsystem of said 
digital image processing system; 

(b) generating k kernel values of said selected quantized 
transform domain coefficient’s scaled reconstruction ker- 
nel under the control of said controller, where k equals at 
most (n?+2n)/8; 

(c) generating a symmetry selection indicator and an opera- 
tion configuration selection indicator for each of said 
generated k kernel values by said controller; 

(d) providing each of said generated k kernel values and its 
corresponding symmetry and operation configuration 
indicators sequentially to an array of nn accumulators of 
said IDCT processor by said controller; and 
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5,301,137 
CIRCUIT FOR FIXED POINT OR FLOATING POINT 
ARITHMETIC OPERATIONS 
Takahiro Matsuo; Toshiki Fujiyama, and Toru Kengaku, all of 
Itami, Japan, assignors to Mitsubishi Denki Kabushiki Kai- 
sha, Tokyo, Japan 
Continuation of Ser. No. 732,277, Jul. 18, 1991, abandoned. This 
application Apr. 14, 1993, Ser. No. 47,757 
Claims priority, application Japan, Jul. 23, 1990, 2-197467 


Int. Cl.5 GO6F 7/38 
US. Cl. 364—748 3 Claims 


1 
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1. An operation circuit, comprising: 

decoding means for generating a control signal representa- 
tive of a mode field in an instruction to be executed when 
said mode field is present in said instruction, said control 
signal specifying either a fixed point mode or a floating 
point mode; 

holding means, coupled to said decoding means, for storing 
and outputting an indication of said specified mode when 
said specified mode is indicated, and outputting an indica- 
tion of a last specified mode when said mode field is not 
present in said instruction; 

an arithmetic logic unit, coupled to said decoding means and 
responsive to said control signal, for performing arithme- 
tic operations on a set of input values, wherein said arith- 
metic logic unit manipulates said set of input values as 
fixed point numbers when said control signal specifies said 
fixed point mode and manipulates said set of input values 
as floating point numbers when said control signal speci- 
fies said floating point mode; 

a multiplier, coupled to said holding means, which accepts 
multiplier input values and outputs a multiplier output 
value at a multiplier output, said multiplier performing a 
fixed point multiplication on said multiplier input values 
and outputting a fixed point multiplier output value when 
said holding means specifies said fixed point mode, and 
said multiplier performing a floating point multiplication 
on said multiplier input values and outputting a floating 
point multiplier output value when said holding means 
specifies said floating point mode; and 

means for coupling said multiplier output to an input of said 
arithmetic logic unit. 


5,301,138 
DEVICE AND METHOD FOR EVALUATING 
LOGARITHMS 
Brett L. Lindsley, Highwood, Ill., assignor to Motorola, Inc., 
Schaumburg, Ill. 

Continuation of Ser. No. 898,393, Jun. 11, 1992, abandoned, 
which is a continuation of Ser. No. 555,321, Jul. 19, 1990, 
abandoned. This application Feb. 17, 1993, Ser. No. 19,988 

Int. Cl.5 GO6F 1/02 
USS. Cl. 364—748.5 39 Claims 
1. An electrical apparatus for processing an input value to 
provide an output logarithm approximation value, having a 
desired degree of accuracy and being represented by at least 
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one electrical signal, of the input value, such that the output 
logarithm approximation value has a desired base, comprising: 
A) modification means, responsive to the input value, for 
generating an approximation value represented by at least 
one electrical signal; 
B) read only memory (ROM), responsive to the modification 
means, for utilizing the approximation value to determine 
a first intermediate value represented by at least one elec- 
trical signal; 
C) error generator means, responsive to the input value and 
the modification means, for utilizing the input value and 


the approximation value to generate an error value repre- 
sented by at least one electrical signal; 

D) correction evaluator means, responsive to the error gen- 
erator means, for utilizing the error value to determine a 
correction value represented by at least one electrical 
signal; and 

E) combining means, responsive to the read only memory 
(ROM) and the correction evaluator means, for utilizing 
the first intermediate value and the correction value to 
obtain the output logarithm approximation value having 
the desired degree of accuracy and being represented by 
at least one electrical signal. 


5,301,139 
SHIFTER CIRCUIT FOR MULTIPLE PRECISION 
DIVISION 
Ron Zinger, Sunnyvale, Calif., assignor to Intel Corporation, 
Santa Clara, Calif. 
Filed Aug. 31, 1992, Ser. No. 938,871 
Int. Cl.5 GO6F 7/52 


US, Cl. 364—767 29 Claims 





1. In a divider circuit capable of dividing with a first or 
second precision, said first precision not equal to said second 
precision, said divider circuit comprising a quotient predictor 
circuit and a quotient generator circuit coupled to said quotient 
predictor circuit, said quotient predictor circuit providing N 
bit quotient component predictions to said quotient generator 
circuit, where N is a positive integer, said quotient generator 
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circuit combining said N bit quotient component predictions 
iteratively to form a redundant running quotient data value, 
circuitry in said quotient generator circuit for significant bit FIRST-IN-FIRST-OUT CONTENT ADDRESSABLE 
positioning of said redundant running quotient comprising: MEMORY 
storage means for storing said redundant running quotient Rober L. Traylor, Hillsboro, Oreg., assignor to Intel Corpora- 
data value; tion, Santa Clara, Calif. 
shifting means, coupled to said storage means, for receiving Filed May 1, 1992, Ser. No. 877,471 
said redundant running quotient data value from said Int. C.* G1IC 15/00 
storage means and shifting said redundant running quo- 
tient data value N bit positions; and 
multiplexing means coupled between said storage means and 
said shifting means and to said quotient predictor circuit, 
said multiplexing means receiving said redundant running 
quotient data value from said shifting means and a N bit 
quotient component prediction of said N bit quotient 
component predictions from said quotient generator cir- 
cuit, said multiplexing means selectively providing said N 
bit quotient component prediction to a first N bit location 
within said redundant running quotient data value if said 
divider is dividing with said first precision and providing 
said N bit quotient component prediction to a second N bit 
location within said redundant running quotient data 
value if said divider is dividing with said second precision. 


5,301,141 
DATA FLOW COMPUTER WITH AN ARTICULATED 


US. Cl. 365—49 


5,301,140 
MICROCOMPUTER THAT DETECTS WHETHER THE 16.Ad. ; 
OUTPUT OF AN ANALOG TO DIGITAL CONVERTOR IS 5 ata storage cell of a memory, wherein the memory 
INCREASING OR DECREASING OVERTIME stores data in a first-in first-out order and associatively matches 
Nobuskue Abe, Hyogo, Japan, assignor to Mitsubishi Denki an incoming datum with the stored data, wherein the stored 
Kabushiki Ka ist Tokyo. Japon data includes a first datum and a second datum to be stored in 
Filed Dec. 28, 1992, Ser. No. 997,984 the data storage cell following the first datum, wherein the 
Claims priority, application Japan, Jan. 28, 1992, 4-37267 428 storage cell comprises: _ 
Int. CLS GO6F 7/50 (). memory coll: comprising. 
(i) a first inverter having a first input and a first output; 
(ii) a second inverter having a second input and a second 
output, wherein the first input of the first inverter is 
coupled to the second output of the second inverter, 
wherein the second input of the second inverter is cou- 
pled to the first output of the first inverter, wherein the 
memory cell stores the first datum; 

(b) a first transistor coupled between the first output and a 
first bit line and a second transistor coupled between the 
second output and a second bit line, wherein the first bit 
line and the second bit line receive complementary sig- 
nals, wherein the first and second transistors have their 
gates coupled to a word line, wherein the first and second 
transistors are turned off to preserve the first datum from 
being erased by an incoming datum along the first and 
second bit lines during an associative matching operation; 

(c) an exclusive NOR gate circuit coupled to (i) the first 
output of the first inverter, (ii) the second output of the 
second inverter, (iii) the first bit line, and (iv) the second 
bit line, wherein the exclusive NOR gate circuit generates 
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1. A microcomputer comprising: 

A/D conversion means for converting inputted analog val- 
ues into digital values; 

first storage means for storing the result of conversion by 
said A/D conversion means; 

second storage means for storing the contents of said first 
storage means; 

arithmetic means for comparing the contents of said first 
storage means and the contents of said second storage 
means; 

third storage means for storing the result of comparison by 
said arithmetic means; and 

control means responsive to a conversion complete signal or 
a conversion start signal from said A/D conversion means 
to generate various timing signals, which enable all of said 
storage means to perform storage operations. 


a match signal when the first datum stored in the random 

access memory cell matches the incoming datum applied 

on the first and second bit lines during the associative 
matching operation; 
(d) transistor means comprising 

(i) a third transistor coupled between the first input of the 
first inverter and the second output of the second in- 
verter; 

(ii) a fourth transistor coupled between the second input of 
the second inverter and the first output of the first 
inverter, wherein the third and fourth transistors are 
turned off by a control signal to disconnect the first 
inverter from the second inverter such that the first 
inverter retains the first datum and the second inverter 
is freed to receive the second datum through a pass 
transistor, wherein the second input of the second in- 
verter of the memory cell is coupled via the pass transis- 
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tor for receiving the second datum when the third 
transistor disconnects the second output of the second 
inverter from the first output of the first inverter and the 
fourth transistor disconnects the first output of the first 
inverter from the second input of the second inverter, 
wherein before the third and fourth transistors are 
turned off to disconnect (1) the first output of the first 
inverter from the second input of the second inverter 
and (2) the second output of the second inverter from 
the first input of the first inverter, the first inverter is 
electrically connected to the second inverter via the 
third and fourth transistors, wherein when the third and 
fourth transistors are turned off to disconnect the first 
inverter from the second inverter, the first and second 
inverters are completely electrically disconnected from 
each other, wherein when the third and fourth transis- 
tors are turned back on by the control signal to re-con- 
nect the first inverter and the second inverter together 
to form the memory cell, the memory cell then stores 
the second datum; and 

(iii) a fifth transistor coupled to the first output of the first 
inverter for selectively coupling the first datum to a 
storage location next to the storage cell under the con- 
trol of a delayed signal of the control signal when the 
transistor means disconnects the first inverter from the 
second inverter, wherein the data storage cell preserves 
the first-in first-out order of the memory when the first 
datum is taken out of the data storage cell. 


5,301,142 
SEMICONDUCTOR MEMORY 
Yukihide Suzuki; Masaya Muranaka, both of Akishima; Hiromi 
Matsuura, Tokorozawa; Yoshinobu Nakagome, Hamura; 
Hitoshi Tanaka, Tachikawa; Eiji Yamasaki, Fussa, and To- 
shiyuki Sakuta, Ohme, all of Japan, assignors to Hitachi, Ltd., 
Tokyo and Hitachi VLSI Engineering Corp., Kodaira, both of 
Japan 
Filed Jun. 8, 1992, Ser. No. 895,598 
Claims priority, application Japan, Jun. 8, 1991, 3-163509 
Int. Cl.5 G11C 13/00 
23 Claims 








1. A semiconductor memory comprising: 

a plurality of memory mats each of which includes a plural- 
ity of word and bit lines disposed crosswise with respect 
to one another; 

first common data lines each of which is provided to each 
memory mat so as to be disposed in parallel to correspond- 
ing word lines in the corresponding memory mat and each 
of which is selectively connected to a designated one of 
bit lines in the corresponding memory mat; and 

a second common data line disposed in parallel to the bit 
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lines of the memory mats and selectively connected to a 
designated one of the first common data lines. 


5,301,143 


METHOD FOR IDENTIFYING A SEMICONDUCTOR DIE 


USING AN IC WITH PROGRAMMABLE LINKS 


Kul Ohri, and Kevin Duesman, both of Boise, Id., assignors to 


Micron Semiconductor, Inc., Boise, Id. 
Filed Dec. 31, 1992, Ser. No. 999,214 
Int. Cl.5 G11C 7/00 


US. Cl. 365—96 


1. A method for identifying a semiconductor die comprising; 

forming a programmable integrated circuit on the die includ- 
ing programmable links connected to output nodes and to 
an FET transistor; 

selectively activating the programmable links; 

addressing the FET transistor with a predetermined address 
code to control current flow to each output node such that 
for a given address code and based on a condition of the 
programmable links a predetermined identification code 
can be read at the output nodes; and then 

reading the predetermined identification code at the output 
nodes to identify the semiconductor die. 


5,301,144 
SEMICONDUCTOR MEMORY DEVICE HAVING A 
DECODING CIRCUIT FOR REDUCING ELECTRIC 
FIELD STRESS APPLIED TO MEMORY CELLS 


Takaki Kohno, Tokyo, Japan, assignor to NEC Corporation, 


Tokyo, Japan 
Filed Jul. 16, 1991, Ser. No. 730,652 
Claims priority, application Japan, Jul. 16, 1990, 2-188428 
Int. Cl.5 G11C 17/00 
6 Claims 

1. A semiconductor memory device comprising: 

a memory cell unit comprising a plurality of memory cell 
groups, each of said memory cell groups comprising a 
plurality of memory cell blocks, each of said memory cell 
blocks comprising a predetermined number of memory 
cells which are respectively connected to a predetermined 
number of word lines and serially connected between a 
digit line and a fixed potential, each of said predetermined 
number of memory cells including a transistor for storing 
information according to first and second threshold volt- 
ages, said first threshold voltage being higher than said 
second threshold voltage; 

first means for selecting one memory cell group from said 
plurality of memory cell groups according to an address 
signal; 

second means for selecting one memory cell block from said 
plurality of memory cell blocks in said one memory cell 
group according to said address signal; and 

third means for selecting one memory cell from said prede- 
termined number of memory cells in said one memory cell 
block according to said address signal wherein, in an 
active mode, said third means applies a first voltage to said 
one memory cell and a second voltage to said predeter- 
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mined number of memory cells excluding said one mem- 
ory cell in said one memory cell block, said first voltage 
being lower than said first threshold voltage and higher 
than said second threshold voltage and said second volt- 
age being higher than said first threshold voltage, and said 











changes the crystalline form of the polymorphic organic 
compound between the first crystalline form and the 
second crystalline form; and 

a reading means which (a) generates energy at the polymor- 
phic organic compound without changing the crystalline 
form of the polymorphic organic compound, and (b) 
detects the energy after it contacts the polymorphic or- 
ganic compound and determines changes in the energy 
caused by contacting the first as opposed to the second 
crystalline form 

wherein the polymorphic organic compound is selected 
from the group consisting of naphthalene, anthracene, 
tetracene, pentacene, pyrene, perylene, ovalene, anthanth- 
rene, coronene, violanthrene, isoviolanthrene, pyraneth- 
rene, indanthradine, 1,9,4,10-anthradipyrimidine, stilbene, 
4-phenyl-stilbene, m-dinaphthanathrene, p-diphenylben- 
zene and phthalocyanine. 


5,301,146 


MEMORY CELL OF SRAM USED IN ENVIRONMENTAL 


CONDITIONS OF HIGH-ENERGY PARTICLE 
IRRADIATION 


Kaoru Hama, Yokohama, Japan, assignor to Kabushiki Kaisha 


Toshiba, Kawasaki, Japan 
Filed Sep. 10, 1991, Ser. No. 757,273 
Claims priority, application Japan, Sep. 11, 1990, 2-238891 
Int. Cl.5 G11C 11/40 


third means applies said first voltage to memory cells in US. Cl. 365—154 16 Claims 


said plurality cf memory cell blocks excluding said one 
memory cell block and in said plurality of memory cell 
groups excluding said one memory cell group, and, in a 
standby mode, said third means applies the first voltage to 
all of said memory cells. 


5,301,145 
METHOD AND APPARATUS FOR RECORDING AND 
READING INFORMATION, AND AN INFORMATION 
RECORDING ELEMENT 
Atsuhisa Inoue; Mariko Ishino; Hiroshi Taniguchi, all of Nara; 
Yoshiro Akagi, Osaka, and Yoshiharu Nakajima, Nara, all of 
Japan, assignors to Sharp Kabushiki Kaisha, Osaka, Japan 
Continuation of Ser. No. 728,764, Jul. 8, 1991, abandoned, which 
is a continuation of Ser. No. 218,736, Jul. 13, 1988, abandoned. 
This application Aug. 27, 1992, Ser. No. 936,870 
Claims priority, application Japan, Jul. 13, 1987, 62-174438 
Int. Cl.5 G11C 7/00, 13/04 
US. Cl. 365—106 6 Claims 


1. An apparatus for recording and reading information, 

comprising: 

a recording medium comprised of a substrate the surface of 
which has a polymorphic organic compound thereon 
which compound reversibly changes between a first crys- 
talline form and a second crystalline form wherein the first 
and second crystalline forms have different amounts of 
free energy; 

a recording means which generates energy at the polymor- 
phic organic compound in an amount such that the energy 


152-935 O.G.-94-29 


1. A static semiconductor memory device comprising: 

first inverter means, having input and output terminals, for 
inverting an input signal; 

second inverter means, having input and output terminals, 
for inverting an input signal; 

first variable resistor means, connected between the output 
terminal of said first inverter means and the input terminal 
of said second inverter means, said first variable resistor 
means having a variable resistance; 

second variable resistor means, connected between the out- 
put terminal of said second inverter means and the input 
terminal of said first inverter means, said second variable 
resistor means having a variable resistance; 

first transfer means, connected between the output terminal 
of said first inverter means and a first bit line, said first 
transfer means having a conduction state controlled ac- 
cording to a potential of a word line; 

second transfer means, connected between the output termi- 
nal of said second inverter means and a second bit line, 
said second transfer means having a conduction state 
controlled according to the potential of said word line; 
and 

control means for controlling the resistances of said first and 
second variable resistor means to reduce the resistances of 
said first and second variable resistor means when a mem- 
ory cell is selected in a write-in cycle and for controlling 
said first and second variable resistor means to increase 
the resistances of said first and second variable resistor 
means when the memory cell is not selected for the write- 
in cycle, said control means including a control signal line 
supplied with a control signal which js set at an “H” level 
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in the write-in cycle and at an “L” level in a readout cycle 
and a NAND gate having one input terminal connected to 
said control line and another input terminal connected to 
said word line. 


5,301,147 
STATIC RANDOM ACCESS MEMORY CELL WITH 


SINGLE LOGIC-HIGH VOLTAGE LEVEL BIT-LINE AND 


ADDRESS-LINE DRIVERS 
Ta-Pen Guo, Cupertino, and Adi Srinivasan, Fremont, both of 
Calif., assignors to Aptix Corporation, San Jose, Calif. 
Filed Jan. 8, 1993, Ser. No. 2,776 
Int. Cl.5 G11C 11/00 


US. Cl. 365—154 


1. A memory cell comprising: 

first and second cross-coupled inverters coupled to a bit line 
through a pass transistor, said first cross-coupled inverter 
including a first P-Channel MOS transistor having a 
source connected to a first power supply node, a gate, and 
a drain, and a first N-Channel MOS transistor having a 
gate, a drain connected to the drain of said first P-Channel 
MOS transistor and forming an output node, and a source 
connected to a second power supply node, said second 
cross-coupled inverter including a second P-Channel 
MOS transistor having a source connected to said first 
power supply node, a gate, and a drain, and a second 
N-Channel MOS transistor having a drain connected to 
the drain of said second P-Channel MOS transistor and 
forming an internal node, a source connected to said 
second power supply node, and a gate, the gates of said 
first N-Channel and P-Channel MOS transistors con- 
nected to said internal node and the gates of said second 
N-Channel and P-Channel MOS transistors connected to 
said output node; 

means for providing a first voltage supply potential to said 
first power supply node during a read operation of the 
memory cell, and for providing a second voltage supply 
potential to said first power supply node during a write 
operation to the memory cell, the second voltage supply 
potential having a value less than the first voltage supply 
potential; and 

wherein the magnitudes of said first and second voltage 
supply potentials and wherein said pass transistor and said 
first N-Channel MOS transistor have channel lengths and 
widths selected such that the voltage at said output node 
remains below an N-Channel threshold voltage during a 
read operation of a logic zero at said output node while 
said memory cell is powered by said first voltage supply 
potential, and that the voltage at said output node remains 
above an N-Channel threshold voltage during a write 
operation of a logic one at said output node while said 
memory cell is powered by said second voltage supply 
potential. 


5,301,148 
SEMICONDUCTOR MEMORY DEVICE WITH 
BIPOLAR-FET SENSE AMP 

Yoshinori Okajima, Kawasaki, and Yasuhiko Maki, Yokohama, 

both of Japan, assignors to Fujitsu Limited, Kanagawa, Japan 
Continuation of Ser. No. 561,635, Aug. 2, 1990, abandoned. This 

application Oct. 22, 1992, Ser. No. 965,628 
Claims priority, application Japan, Aug. 4, 1989, 1-203004 
Int. Cl.5 G11C 11/40, 7/06 

U.S. Cl. 365—777 


Til 


1. A semiconductor memory device, comprising: 

a memory cell array includes a plurality of memory cells and 
a plurality of bit lines connected to the memory cells; 

a plurality of sense amplifiers each connected to a corre- 
sponding bit line for detecting data stored in a memory 
cell which is connected to the bit line, each of said sense 
amplifiers producing an output signal indicative of the 
detected data; 

a common data bus connected commonly to the plurality of 
sense amplifiers for transferring the data stored in the 
memory cell; 

a plurality of switching devices provided in correspondence 
to the plurality of sense amplifiers respectively for selec- 
tively transferring the data detected by the sense amplifier 
to the common data bus in response to an address signal 
supplied thereto, each of the switching devices including 
a) a bipolar transistor having a collector connected to a 
power voltage source, an emitter connected to the com- 
mon data bus, and a base connected to the corresponding 
sense amplifier for receiving the output signal of the sense 
amplifier indicative of the data, each of said plurality of 
switching devices further including b) a first power volt- 
age source for producing a first power voltage having a 
first voltage level, c) a second power voltage source for 
producing a second power voltage having a second volt- 
age level, and d) a control circuit supplied with said ad- 
dress signal, said control circuit connected to said corre- 
sponding sense amplifier, said control circuit selectively 
activating the sense amplifier in response to the address 
signal by supplying said first power voltage from said first 
power voltage source to said sense amplifier for driving 
the sense amplifier when the sense amplifier is selected by 
the address signal, said control circuit deactivating the 
sense amplifier by supplying said second power voltage 
from said second power voltage source to said sense am- 
plifier when the sense amplifier is not selected by the 
address signal, said second voltage level of said second 
power voltage being set such that no activation of the 
sense amplifier occurs, said control circuit includes a first 
MOS transistor having a source connected to said first 
power voltage source and a drain connected to the base of 
the first bipolar transistor forming the switching device, 
and a second MOS transistor having a source connected 
to the base of the first bipolar transistor commonly with 
the drain of the first MOS transistor and a drain connected 
to said second power source, said first and second MOS 
transistors having respective gates connected to a first and 
a second input terminals for receiving said address signal 
and a logic inversion signal of said address signal respec- 
tively, wherein said second power voltage is determined 
such that a base voltage sufficient to turn the first bipolar 
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transistor off is supplied to the base of the first bipolar 
transistor when there is no address signal applied to the 
sense amplifier; and 

data discrimination means connected to the common data 
bus for producing an output data signal indicative of the 
data stored in the addressed memory cell in response to 
the output signal of the sense amplifier transferred along 
the common data bus. 


5,301,149 
DATA READ-OUT CIRCUIT FOR SEMICONDUCTOR 
MEMORY DEVICE 
Toshikatsu Jinbo, Tokyo, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed Apr. 20, 1992, Ser. No. 871,102 
Claims priority, application Japan, Apr. 19, 1991, 3-115560 
Int. Cl.5 G11C 11/40 
U.S. Cl, 365—185 


1. A semiconductor memory device comprising: 

a power supply node and a ground potential node; 

a plurality of memory cells arranged in a matrix form; 

an address means for selecting one particular memory cell 
among said plurality of memory cells which is designated 
by an address information; 

a sense circuit for outputting a sense output voltage of one of 
a first and a second level corresponding to a logic level of 
data which has been read-out from said particular memory 
cell selected by said address means; 

a reference voltage generation circuit for producing a refer- 
ence voltage; 

a comparison amplifier of a current-mirror type which com- 
pares said sense output voltage from said sense circuit 
with said reference voltage from said reference voltage 
generation circuit, and outputs a data output; and 

a reference voltage control means for varying said reference 
voltage from said reference voltage generation circuit in 
accordance with the changes in said sense output voltage 
from said sense circuit, said reference voltage being pulled 
to a predetermined level when said sense output voltage 
from said sense circuit is at said second level. 


5,301,150 

FLASH ERASABLE SINGLE POLY EPROM DEVICE 
Stephen F. Sullivan, Rescue, and Neal R. Mielke, Los Altos 

Hills, both of Calif., assignors to Intel Corporation, Santa 

Clara, Calif. 

Filed Jun. 22, 1992, Ser. No. 901,736 
Int. Cl.5 G11C 11/40 

US. Cl. 365—185 46 Claims 

1. An electrically programmable and electrically erasable 
floating gate memory device formed on a semiconductor sub- 
strate of a first conductivity type comprising: 

a first region of a second conductivity type; 

a second region of said second conductivity type; 

a channel region between said first and said second region; 

a gate dielectric disposed above said channel region; 


a gate disposed above said gate dielectric; and 

a first capacitor, said first capacitor comprising a doped well 
of said second conductivity type and a plate capacitively 
coupled to said doped well, said plate being electrically 
coupled to said gate, wherein said memory device com- 
prises means for electrically programming said memory 


device and means for electrically erasing said memory 
device, wherein said means for electrically programming 
comprise means for applying a first potential to said doped 
well and means for applying a second potential to said 
second region, and wherein said means for electrically 
erasing comprise means for applying a third potential to 
said first region. 


5,301,151 
HIGH VOLTAGE LEVEL CONVERTER 


Steve Wells, Citrus Heights, and Alan Baker, Fair Oaks, both of 


Calif., assignors to Intel Corporation, Santa Clara, Calif. 


Continuation of Ser. No. 696,583, May 7, 1991, abandoned. This 


application Jun. 15, 1993, Ser. No. 77,326 
Int. Cl.5 G11C 7/00 


USS. Cl. 305—189.09 18 Claims 


66~Vpp *I2V 66~vpp = i2v 


1. In a non-volatile semiconductor memory, circuitry for 


locking out a first control signal generated from a first power 
supply until said first power supply is at or above a first voltage 
level, comprising: 


a. a first P-type transistor P1 having a gate, a drain and a 
source, said source of said P1 being coupled to a second 
power supply, said drain of said P1 being coupled to a first 
node, said gate of said P1 being coupled to a second node, 

-said second node providing an output signal representa- 
tive of said first control signal; 

. a first N-type transistor N1 having a gate, a drain and a 
source, said drain of said N1 being coupled to said first 
node, said source of said N1 being coupled to a third node, 
said gate of said N1 being coupled to said first control 
signal and to a fourth node; 

. a second P-type transistor P2 having a gate, a drain and a 
source, said source of said P2 being coupled to said second 
power supply, said gate of said P2 being coupled to said 
first node, said drain of said P2 being coupled to said 
second node; 

d. a second N-type transistor N2 having a gate, a drain and 
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a source, said drain of said N2 being coupled to said sec- 
ond node, said source of said N2 being coupled to said 
third node, said gate of said N2 being coupled to a sixth 
node; 

. a third N-type transistor N3 having a gate, a drain and a 
source, said drain of said N3 being coupled to said first 
node, said source of said N3 being coupled to said third 
node and said gate of said N3 being coupled to a fifth 
node; and 

f. means for preventing said transistor N2 from driving said 
second node until said first power supply is at or above 
said first voltage level, said means receiving as a first input 
said first control signal, said means having a second input 
coupled to said fifth node and a second control signal, said 
second control signal having a second voltage level indic- 
ative of the voltage level of said first power supply, said 
means generating a third control signal coupled to said 
sixth node. 


5,301,152 
SEMICONDUCTOR MEMORY DEVICE EQUIPPED 
WITH SENSE AMPLIFIER CIRCUIT WHICH 
ELIMINATES A TRANSIENT PULSE AT AN OUTPUT 
DATA TERMINAL 
Shinichi Iwashita, Tokyo, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed May 28, 1992, Ser. No. 889,624 
Claims priority, application Japan, May 28, 1991, 3-152562 
Int. Cl.5 G11C 7/00, 13/00 
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row of memory cells being propagated by said plurality of 
digit line pairs in the form of differential voltage level; 

e) a column selector unit coupled with said plurality of digit 
line pairs for selectively coupling with a pair of output 
nodes thereof; and 

f) a sense amplifier unit comprising f-1) a differential amplifi- 
cation stage including a pair of gate transistors having 
respective conductive paths respectively coupled with 
said pair of output nodes of said column selector unit, a 
pair of input inverters having respective input nodes cou- 
pled with said pair of output nodes for controlling resis- 
tances of said conductive paths of said pair of gate transis- 
tors, a pair of first current mirror circuits respectively 
coupled with the conductive paths of said pair gate tran- 
sistors, and second current mirror circuits supplied with 
currents from said pair of first current mirror circuits for 
producing a large differential voltage signal, and f-2) an 
output stage including an output inverter implemented by 
a series combination of first and second transistors oppo- 
site in channel conductivity type to each other and pro- 
ducing an output data signal, and a controller responsive 
to said output data signal indicative of a previously ac- 
cessed data bit and varying a voltage level forming a part 
of said large differential voltage signal for producing 
modified voltage level, said first transistor being respon- 
sive to a voltage level forming the other part of said large 
differential voltage signal, said second transistor being 
responsive to said modified voltage level. 


USS. Cl. 365—190 5,301,153 


REDUNDANT ELEMENT SUBSTITUTION APPARATUS 
Larry D. Johnson, San Jose, Calif., assignor to MIPS Computer 
Systems, Inc., Sunnyvale, Calif. 
Filed Jun. 3, 1992, Ser. No. 893,156 
Int. Cl.5 G11C 7/00 
US. Cl. 365—200 


REDUNDANT 


72b 
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4. In a circuit having at least first and second data input lines 

and at least a first redundant data input line, apparatus for 

: _ receiving data from said first and second data input lines and 

4. An electrically programmable read only memory device said redundant data input line and selectively outputting data, 


fabricated on a single semiconductor chip, comprising: 2 on at least first and second output lines, the apparatus compris- 
a) a memory cell array having a-1) a first sub-array imple- ing: 


mented by a plurality of first floating gate type field effect 
transistors arranged in sub-rows and columns, and a-2) a 
second sub-array implemented by a plurality of second 
floating gate type field effect transistors arranged in sub- 
rows and columns, and respectively paired with said plu- 
rality of first floating gate type field effect transistors for 
forming a plurality of memory cells arranged in matrix 
and respectively storing data bits; 

b) a plurality of word lines each coupled with one of said 


sub-rows of said first sub-array and one of said sub-rows of 


said second sub-array, and selectively driven to active 
level for reading out data bits from a row of memory cells; 

c) a plurality of first digit lines respectively coupled with the 
columns of said first sub-array; 

d) a plurality of second digit lines respectively coupled with 
the columns of said second sub-array, and respectively 
paired with said plurality of first digit lines for forming a 
plurality of digit line pairs, said data bits read out from the 


at least first and second selection circuits, the first selection 
circuit having a multiplexor for receiving data from said 
first data input line and from said first redundant data 
input line, respectively, under control of a first control 
signal, and having a first output for outputting data to said 
first output line, said second circuit having a second multi- 
plexor for receiving third and fourth inputs from said 
second data input line and said first data input line, respec- 
tively, and under control of a second control signal, out- 
putting data to said second data input line; 

a first control line for conveying said first control signal 
from said second selection circuit to said first selection 
circuit, said first control signal being in a first or second 
state; 

a second control line for receiving a second control signal in 
said second selection circuit, said second control signal 
being in a first or second state; 

said first selection circuit having said first multiplexor con- 
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figured to convey data from said first data input line to 5,301,155 
said first output line when said first control signal is in said MMULTIBLOCK SEMICONDUCTION STORAGE DEVICE 
first state and to convey data from said first redundant INCLUDING SIMULTANEOUS OPERATION OF A 
data input line to said first output line when said first . PLURALITY OF BLOCK DEFECT DETERMINATION 
control signal is in said second state; CIRCUITS 
a fuse in said second selection circuit which can be in a Tomohisa Wada, and Shuji Murakami, both of Hyogo, Japan, 
blown or unblow state, and —" to Mitsubishi Denki Kabushiki Kaisha, Tokyo, 
logic circuitry in said second selection circuit for 
conveying data from said second data input line to said Clai Bie er gg = gn 2-71367 
second output line and for outputting a control signal on P —_ cL poe 00 a : 
said first control line substantially identical to the con- 15 cy, 365—201 ? 
trol signal received on said second control line when 
said fuse is in said unblown state and for 
conveying data from said first data input line to said sec- 
ond output line and outputting a control signal on said 
first control line which is the inverse of said control 
signal received on said second control line, when said 
fuse is in said blown state. 


8 Claims 











1. A semiconductor storage device, comprising: 
a plurality of blocks each including an array of memory 
cells; 

means for writing identical data into a plurality of memory 

cells in each of at least two blocks; 
5,301,154 a plurality of memory cell operation determination means 
TIME CALCULATING DEVICE each provided corresponding to a block for simulta- 
Fusao Suga, Akishima, Japan, assignor to Casio Computer Co., neously reading data from the plurality of memory cells in 
Ltd., Tokyo, Japan each block in which said identical data was written and 


Filed Jun. 21, 1993, Ser. No. 80,226 making a determination as to whether the read data are all 
Claims priority, application Japan, Jul. 16, 1992, 4-212049 identical; and 
Int. Cl.5 GO4B 47/00; A61B 5/04, 5/02 simultaneous determination means for simultaneously oper- 
U.S. Cl. 368—10 17 Claims ating at least two of said plurality of memory cell opera- 
tion determination means. 


5,301,156 
CONFIGURABLE SELF-TEST FOR EMBEDDED RAMS 
Harlan A. Talley, Fort Collins, Colo., assignor to Hewlett-Pac- 
kard Company, Paio Alto, Calif. 
Filed Jul. 18, 1991, Ser. No. 732,538 
Int. Cl1.5 G11C 7/00 
US. Cl. 365—201 


1. A time calculating device comprising: 

measuring means for measuring data of a living body of a 
user when the user takes exercise at least twice at different 
paces; 

input means for inputting data of exercise quantity; 

storing means for storing data of exercise quantity inputted 
by said input means; 

calculating means for calculating, based on the data of a4. J self-test circuit for a RAM embedded in an integrated 
living body measured by said measuring means, an esti- circuit chip, the self-test circuit adapted to interface with a 
mated time required for finishing exercise quantity ex- tester and to receive a test vector therefrom, said self-test 
pressed by the data of exercise quantity stored in said circuit comprising: 
storing means; and (a) an address register associated with the RAM, said ad- 

output means for outputting the estimated time calculated by dress register having a normal operation mode and a test 
said calculating means. mode, said address register being adapted to store a RAM 
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address and to automatically increment said RAM address 
by an address increment upon receiving an increment 
signal; 

(b) a control circuit associated with the RAM, said control 
circuit having a normal operation mode and a test mode, 
said control circuit being adapted to coordinate RAM 
read/write operations and to produce said increment 
signal; 

(c) a write register associated with the RAM for storing test 
data to be written to the RAM, said test data comprising 
non-random data sequences designed to detect faults of 
predetermined types; 

(d) a signature generator associated with the RAM and 
adapted to receive data read from the RAM, and to pro- 
duce a test signature in response thereto; and 

(e) a scanpath allowing access to said incrementable address 
register, said control circuit, said write register, and said 
signature generator, said scanpath allowing data to be 
shifted into and out of said incrementable address register, 
said control circuit, said write register, and said signature 
generator. 


5,301,157 
COUPLING CIRCUIT AND METHOD FOR 
DISCHARGING A NON-SELECTED BIT LINE DURING 
ACCESSING OF A MEMORY STORAGE CELL 
Gregory N. Roberts, Boise, Id., assignor to Micron Technology, 
Inc., Boise, Id. 
Filed Jun. 1, 1992, Ser. No. 892,539 
Int. Cl.5 G11C 7/00, 11/24 
US. Cl. 365—203 


1. A circuit for storing digital data, comprising: 

a) a memory storage cell for storing the digital data; 

b) a selected bit line in electrical communication with said 
memory storage cell; 

c) a non-selected bit line, electrically isolated from said 
memory storage cell, having a first bit line potential; 

d) a selected coupling line capable of electrical communica- 
tion with said non-selected bit line; 

e) a non-selected coupling line capable of electrical commu- 
nication with said selected bit line; 

f) a coupling circuit electrically interposed between and 
capable of providing said electrical communication be- 
tween said non-selected bit line and said selected coupling 
line and electrically interposed between and capable of 
providing said electrical communication between said 
selected bit line and said non-selected coupling line; and 

g) a coupling line selection circuit for driving a potential of 
said selected coupling line to a reference coupling poten- 
tial, 
said reference coupling potential being substantially dif- 

ferent than said first bit line potential, wherein said 
non-selected bit line is electrically coupled to said se- 
lected coupling line through said coupling circuit 
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thereby effecting a second bit line potential on said 
non-selected bit line, 

said second bit line potential lying within a range of poten- 
tials between said first bit line potential and said refer- 
ence coupling potential and including said reference 
coupling potential. 


5,301,158 
DATA READING CIRCUIT INCLUDING A CURRENT 
SENSING AMPLIFIER CIRCUIT 
Koichi Yokomizo, Tokyo, Japan, assignor to Oki Electric Indus- 
try Co., Ltd., Tokyo, Japan 
Filed Mar. 16, 1993, Ser. No. 33,234 
Claims priority, application Japan, Mar. 16, 1992, 4-058488 
Int. Cl.5 G11C 13/00; HO3K 5/24 


U.S. Cl. 365—205 11 Claims 


St a ee ee 
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1. A data reading circuit comprising: 

a first, a second, a third and a fourth nodes; 

a first data line applied to a first current signal having a first 
current value; 

a second data line applied to a second current signal having 
a second current value; 

a current-voltage converter circuit connected between said 
first and second data lines and said first and second nodes 
for applying a first voltage potential difference between 
said first node and said second node according to the 
difference between said first current value and said second 
current value; 
level shifting circuit connected between said first and 
second nodes and said third and fourth nodes for applying 
a second voltage potential difference, which is substan- 
tially equal to said first voltage potential difference be- 
tween said third node and said fourth node; and 
feedback circuit connected between said first and second 
nodes and said third and fourth nodes for applying a third 
voltage potential difference larger than said first voltage 
potential difference between said first-node and said sec- 
ond node in response to a first control signal. 


5,301,159 
ANTI-FUSE CIRCUIT AND METHOD WHEREIN THE 
READ OPERATION AND PROGRAMMING OPERATION 
ARE REVERSED 

Roger R. Lee, Boise, Id., assignor to Micron Technology, Inc., 

Boise, Id. 

Filed Feb. 5, 1993, Ser. No. 13,896 
Int. Cl.5 G11C 17/00 

US. Cl. 365—225.7 20 Claims 

1. A semiconductor memory device having a circuit for 
minimizing leakage current comprising an anti-fuse element 
wherein the anti-fuse element is biased for a current to flow in 
a first direction or the current is flowing in said first direction 
during a first operation of the memory circuit, and said anti- 
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fuse element is biased for current to flow in a second direction 
or the current flows in said second direction during a second 


5,301,161 
CIRCUITRY FOR POWER SUPPLY VOLTAGE 
DETECTION AND SYSTEM LOCKOUT FOR A 
NONVOLATILE MEMORY 
Marc E. Landgraf, Folsom; Jahanshir J. Javanifard, Sacra- 
mento, and Mark D. Winston, El Dorado Hills, all of Calif., 
assignors to Intel Corporation, Santa Clara, Calif. 


Ths 
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operation of the memory circuit, said first and second direc- 
tions being opposite of one another. 


5,301,160 
COMPUTER INCLUDING AN INTEGRATED CIRCUIT 
HAVING A LOW POWER SELECTION CONTROL 
ARRANGEMENT 
Hugh P. McAdams, McKinney, Tex., assignor to Texas Instru- 
ments Incorporated, Dallas, Tex. 
Filed Feb. 24, 1992, Ser. No. 840,418 
Int. Cl.5 G11C 5/14 
US. Cl. 365—226 


20 {200% i62 1 
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9. An integrated circuit memory comprising: 

two partial bit lines; 

a sense amplifier with a sense node; 

a pair of selectable transfer gates, each interposed between 
one partial bitline and the sense node; 

a selection circuit, responsive to a first address signal, for 
enabling transmission of data selectively through one of 
the pair of transfer gates; 

an on chip high voltage supply for providing high voltage 
through the selection circuit and a first one of a pair of 
transfer control leads to one of the transfer gates during 
active selection of the one transfer gate; 

a supply voltage node for applying precharge voltage 
through the selection circuit and the pair of transfer con- 
trol leads to the transfer gates during a precharge state of 
the transfer gates; and 

a charge transfer gate, connected between the transfer con- 
trol leads and enabled in response to a second address 
signal during the precharge state, for transferring charge 
from the first transfer control lead to the other transfer 
control lead. 


Filed Jan. 12, 1993, Ser. No. 3,618 
Int. Cl.5 G11C 13/00 


US. Cl. 365—229 


16. A computer system, comprising: 
(A) a system bus; 
(B) a central processing unit (CPU) coupled to the system 
bus; 
(C) a plurality of peripheral devices, each of which being 
coupled to the system bus; 
(D) a nonvolatile memory coupled to system bus, wherein 
the nonvolatile memory further comprises 
(i) a memory array; 
(ii) a control circuitry coupled to the memory array for 
controlling operations of the memory array; and 
(iii) a detection circuit coupled to the control circuitry and 
coupled to receive a power supply for detecting poten- 
tial level of the power supply and for generating a reset 
signal to reset the control circuitry until the potential 
level of the power supply rises above a predetermined 
voltage, wherein the detection circuit further comprises 

(1) a first transistor having a first end coupled to receive 
the power supply, a second end coupled to a first 
node, and a third end coupled to the first node; 

(2) a second transistor having a first end coupled to the 
first node, a second end couple to ground, and a third 
end coupled to the ground, wherein the first and 
second transistors function as a voltage divider; 

(3) a third transistor having a first end coupled to the 
power supply, a second end coupled to an output 
node, a third end coupled to the first node; and 

(4) resistor means coupled between the output node and 
the ground for coupling the output node to the 
ground when the third transistor is not conducting, 
and for providing a positive potential at the output 
node when the third transistor is conducting, wherein 
when the power supply does not reach the predeter- 
mined voltage level, the third transistor is not con- 
ducting and the output node outputs the reset signal 
that is a ground potential, wherein when the power 
supply rises above the predetermined voltage level, 
the third transistor starts to conduct and the output 
node registers the positive potential and ceases to 
output the reset signal, wherein the first, second, and 
third transistor are of the same channel type such that 
the circuitry operates independent of process varia- 
tion and temperature variation. 
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5,301,162 
SEMICONDUCTOR RANDOM ACCESS MEMORY 
DEVICE HAVING SHARED SENSE AMPLIFIERS 
SERVING AS A CACHE MEMORY 
Tamio Shimizu, Tokyo, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed Mar. 23, 1993, Ser. No. 35,238 
Claims priority, application Japan, Mar. 26, 1992, 4-100488 
Int. Cl.5 G11C 15/04 


US. Cl. 365—230.03 10 Claims 


1. A random access memory device fabricated on a single 

semiconductor chip, comprising: 

a) a plurality of memory cell blocks each implemented by a 
plurality of memory cells arranged in rows and columns, 
block addresses being respectively assigned to said plurai- 
ity of memory cell blocks, row addresses being respec- 
tively assigned to said rows of memory cells of each mem- 
ory cell block, column addresses being respectively as- 
signed to said columns of memory cells of each memory 
cell block; 

b) a block selecting means responsive to block address bits 
for producing a block address decoded signal indicative of 
the block address assigned to one of said plurality of 
memory cell blocks; 

c) a plurality of row selecting means respectively associated 
with said plurality of memory cell blocks, and selectively 
enabled in the concurrent presence of a first enable signal 
and said block address decoded signal for producing a row 
address decoded signal indicative of a row address as- 
signed to one of the rows of memory cells incorporated in 
the associated memory cell block; 

d) a plurality of sense amplifier circuit arrays having sense 
amplifier circuits each array shared between two of said 
plurality of memory cell blocks, and each operative to 
amplify data signals indicative of data bits read-out from a 
row of memory cells of one of said plurality of memory 
cell blocks, said plurality of sense amplifier circuit arrays 
holding the data signals until data signals are newly sup- 
plied thereto; 

e) a column selecting means responsive to column address 
bits for selecting one of said data signals held in said sense 
amplifier circuit arrays associated with the memory cell 
block indicated by said block address decoded signal; 

f) a plurality of flag means respectively associated with said 
plurality of memory cell blocks, and operative to produce 
flag signals each indicative of whether or not the data bits 
stored in one of said plurality of sense amplifier circuit 
arrays are read out from the associated memory cell block; 

g) a block address discriminating means operative to com- 
pare said block address decoded signal with said flag 
signals for producing a first hit signal wheri said block 
address decoded signal is indicative of one of said plurality 
of memory cell blocks which has already supplied data 
bits to the associated sense amplifier circuit array; 

h) a plurality of address storage means respectively associ- 
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ated with said plurality of memory cell blocks, and each 
storing the row address assigned to one of said rows of 
memory cells selected from the associated memory cell 
block in the latest access; 

i) a row address discriminating means operative to compare 
the row address indicated by said row address bits with 
said row address stored in each address storage means for 
producing a second hit signal when said row addresses are 
consistent with each other; 

j) acontrol means operative to keep said first enable signal in 
inactive level in the concurrent presence of said first hit 
signal and said second hit signal for allowing said column 
selecting means to transfer said one of said data signals 
without read-out from the memory cell block indicated by 
said block address decoded signal and to produce said first 
enable signal and a second enable signal in the absence of 
at least one of said first hit signal and said second hit 
signal; and 

k) a write-in means responsive to said second enable signal 
for writing the row address indicated by said row address 
bits into the address storage means associated with the 
memory cell block designated by said block address de- 
coded signal. 


5,301,163 
MEMORY SELECTION/DESELECTION CIRCUITRY 
HAVING A WORDLINE DISCHARGE CIRCUIT 
Robert M. Reinschmidt, Los Gatos, and Steven C. Sullivan, 
Campbell, both of Calif., assignors to Digital Equipment 
Corp., Maynard, Mass. 
Continuation of Ser. No. 531,385, May 31, 1990, abandoned. 
This application Feb. 3, 1992, Ser. No. 830,768 
Int. Cl.5 G11C 7/00, 8/00 


U.S. Cl. 365—230.06 5 Claims 


1. In a wordline selection circuit for a bipolar ECL memory 
having a plurality of memory cells connected between upper 
and iower wordlines: an ECL input stage having a plurality of 
transistors forming a NOR gate decoder responsive to an 
address signal and an additional transistor forming an ECL pair 
with the transistors in the decoder, a driver transistor having 
its emitter connected to the upper wordline and its base con- 
nected to the decoder, a resistor connected between a voltage 
source and the base of the driver transistor, a current source, a 
switching transistor connected between the lower wordline 
and the current source, an emitter follower transistor con- 
nected between the collector of the additional transistor in the 
ECL pair and the base of the switching transistor, and a resis- 
tor connected between the upper wordline and the collector of 
the additional transistor in the ECL pair. 
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5,301,164 
CONTROL CIRCUIT FOR CONTROLLING AN 
OPERATION MODE IN A PSEUDO-STATIC RAM 
Naokazu Miyawaki, Yokohama, Japan, assignor to Kabushiki 
Kaisha Toshiba, Kawasaki, Japan 
Filed May 20, 1991, Ser. No. 702,375 
Claims priority, application Japan, May 21, 1990, 2-130893 
Int. Cl.5 G11C 7/00 


USS. Cl. 365—233 4 Claims 


1. A control circuit for controlling an operation mode in a 

pseudo-static RAM, comprising: 

a first control circuit, which receives a chip enable signal, 
for generating a first group of control signals in synchro- 
nism with said chip enable signal, said first group of con- 
trol signals comprising a first delay signal derived from 
said chip enable signal, a second delay signal controlled by 
a fall in timing of said chip enable signal, and a third delay 
signal generated later in time than said second delay sig- 
nal; : 

a second control circuit which receives said first group of 
control signals and a chip select signal, said second control 
circuit latching said chip select signal at a predetermined 
timing of said first group of control signals thereby gener- 
ating a second control signal corresponding to the latched 
chip select signal; and 

a third control circuit which receives a write enable signal, 
said second control signal, and a predetermined control 
signal having a phase which is opposite to the phase of 
said first delay signal supplied from said first control 
circuit to said second control circuit earlier in time in 
response to said chip enable signal, said third control 
circuit controlling said write enable signal in accordance 
with the predetermined control signal and said second 
control signal thereby generating a third control signal for 
data write-in control. 


5,301,165 
CHIP SELECT SPEEDUP CIRCUIT FOR A MEMORY 
Michael K. Ciraula, Manassas, Va.; Christopher M. Durham, 
Austin, Tex., and Derwin L. Jallice, Reston, Va., assignors to 
International Business Machines Corporation, Armonk, N.Y. 
Filed Oct. 28, 1992, Ser. No. 967,366 
Int. Cl.5 G11C 7/00 


2. A memory circuit which, in response to a chip select 
signal switching from a first logic state to a second logic state, 
provides data selected by a plurality of address signals, com- 
prising: 

a plurality of address input means enabled by the second 

logic state of the chip select signal and disabled by the first 
logic state of the chip select signal, each address input 
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means for receiving a corresponding address signal, for 
providing an output signal representative of the received 
address signal when enabled by the chip select signal, and 
for providing the output signal in a predetermined state 
when disabled by the select signal: 

a plurality of transition detection means, each coupled to a 
corresponding address input means for detecting a transi- 
tion of the output signal of the corresponding address 
input means: and 

disabling means for disabling all of the transition detection 
means until a falling edge signal from the address transi- 
tion detectors is obtained. 


5,301,166 
REMOTE CONTROL COMMAND SYSTEM 

John D. Chariton, Lancaster, Calif., assignor to The United 

States of America as represented by the Secretary of the Navy, 

Washington, D.C. 

Filed Jun. 29, 1967, Ser. No. 651,098 
Int. Cl.5 HO4K 3/00 

US. Cl. 367—1 


11. In combination with an acoustic decoy, a remote control 

system comprising: 

Transducer means for receiving multi-frequency acoustic 
command signals and for producing similar multi-fre- 
quency electrical command signals; 

Echo signal means connected to said transducer means for 
producing acoustic signals in response to said electrical 
command signals; 

First and second receiving means, said first receiving means 
being connected to receive and be responsive to frequency 
components of said multi-frequency electrical command 
signals which are in a first frequency region and said 
second receiving means connected to receive and be re- 
sponsive to frequency components of said multi-frequency 
electrical command signals which are in a second fre- 
quency region which is separated from said first frequency 
region; 

Disabling means in each of said first and second receiving 
means, said disabling means being connected to receive 
and be respectively responsive to particular frequency 
components of said electrical command signals which are 
in said first and second regions to disable one of said 
receiving means and enable the other of said receiving 
means; 

Control means for varying the operative characteristics of 
said echo signal means and of said decoy, said control 
means being connected to said first and second receiving 
means and energized by frequency components of said 
electrical command signals which are in the frequency 
region to which said enabled one of said receiving means 
is responsive and 

Blanking means connected to said control means and to said 
echo signal means to prevent said echo signal means from 
producing an acoustic signal When said control means are 


energized. 
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5,301,167 
APPARATUS FOR IMPROVED UNDERWATER 
ACOUSTIC TELEMETRY UTILIZING PHASE 
COHERENT COMMUNICATIONS 
John G. Proakis, Lexington; Josko Catipovic, Woodshole, and 
Milica Stojanovic, Boston, all of Mass., assignors to North- 
eastern University, Boston and Woods Hole Oceanographic 
Institution, Wood Hole, both of Mass., a part interest 
Filed Aug. 5, 1992, Ser. No. 926,223 
Int. Cl. HO4B 11/00 
US, Cl. 367—134 


MTERFEREMCE 
COMPENSATIOM/ 
CANCELLING 

a“ 


FEEDBACK 
EQUALIZER , 22 


1. Apparatus for high data rate digital underwater communi- 
cation over an underwater acoustic channel comprising: 

means including a transmitter at a first location for horizon- 
tally transmitting a carrier modulated by a phase coherent 
stream of data corresponding to symbols; 

means including a receiver at a second location for detecting 
and demodulating said stream to remove channel induced 
degradations in said stream, said receiver including means 
for decision feedback equalization, thereby to recover 
undegradated data in the form of symbols; and, 

means for displaying said received symbols, whereby phase 
coherent communications is established despite an under- 
water acoustic channel which changes rapidly and ordi- 
narily restricts the data rate. 


5,301,168 
ULTRASONIC TRANSDUCER SYSTEM 
David G. Miller, Boxford, Mass., assignor to Hewlett-Packard 
Company, Palo Alto, Calif. 
Filed Jan. 19, 1993, Ser. No. 6,084 
Int. Cl.5 G03B 42/06 
U.S. Cl. 367—138 


CONTROL PROCESSOR 


1. An ultrasonic transducer system comprising 

an ultrasonic transducer array having M transducer channels 
in the azimuth direction, with at least selected ones of said 
transducer channels being divided into N segments in the 
elevation direction, said segments being grouped to form 
E elevation apertures M, N and E each being an integer of 
two or more; 

means for providing a selected focal length for each of said 
elevation apertures at a selected depth, the focal length 
increasing with the size of the elevation apertures; 

means for energizing selected transducer channel segments 
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to transmit scan lines at selected steering angles, said 
energizing means including means operative for at least 
selected ones of the steering angies for energizing at dif- 
ferent times the segments for at least two different eleva- 
tion apertures, whereby at least two scan lines are trans- 
mitted at each such steering angle, echo signals being 
received from the transducer array in response to each 
energization of the transducers; and 

means for line splicing the received echo signals for said at 
least selected steering angles so as to use from each re- 
ceived scan line the portion thereof for which the corre- 
sponding elevation aperture is focused. 


5,301,169 
SEISMIC SOURCE 
Roy Baria; Michael Manning, both of Truro, and Michael All- 
cock, St. Ives, all of United Kingdom, assignors to Secretary 
of State for Trade and Industry in Her Britannic Majesty’s 
Government of the United Kingdom of Great Britain and 
Northern Ireland, London, United Kingdom 
PCT No. PCT/GB90/00703, § 371 Date Nov. 15, 1991, § 102(e) 
Date Nov. 15, 1991, PCT Pub. No. WO90/13830, PCT Pub. 
Date Nov. 15, 1990 
PCT Filed May 4, 1990, Ser. No. 779,002 
Claims priority, application United Kingdom, May 8, 1989, 
8910574 
Int. Cl.5 G01V 1/40 


US. Cl. 367—147 8 Claims 





1. An apparatus for generating seismic waves operable in a 
borehole, the apparatus comprising a module and a cable to 
support the module within the borehole, the cable incorporat- 
ing a conductor to provide electric current to the module, the 
module incorporating capacitor means, means for charging the 
capacitor means to a high voltage, a spark gap, and means for 
connecting the spark gap to the capacitor means, the spark gap 
comprising two electrodes separated by a gap, which gap in 
use is occupied by liquid acoustically coupled to the wall of the 
borehole, such that during operation sparks are created which 
extend from one electrode to the other, and pressure waves are 
thereby generated, characterized in that the capacitance and 
the voltage are such that the stored electrical energy is more 
than 1 kJ, the connecting means comprises a triggered arc gap, 
and the electrodes of the spark gap are of such a shape that the 
gap across which the sparks are to be created is of substantially 
uniform width, the width having a value between 5 and 20 mm, 
and such that the spark-creating current is concentrated in said 
gap, and the surfaces of both the electrodes are covered by an 
insulating layer except at those positions where the sparks are 
to be created. 
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5,301,170 
ULTRASONIC SENSOR MOUNTING DEVICE 
Richard W. James, Cedar Rapids, Iowa, assignor to Cedarapids, 
Inc., Cedar Rapids, Iowa 
Filed Dec. 2, 1992, Ser. No. 984,367 
Int. Cl.5 GO1S 15/00; H04R 17/00 
US. Cl. 367—188 


value of said first frame clock frequency being either (i) 
within a first selected value range, or ii) outside said first 
selected value range; 

a second clock monitor having first and second inputs, 
where said first input receives said first frame clock signal 
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and said second input receives said first reference clock 
signal, said second clock monitor providing an indication 
of the value of said first reference clock frequency being 
either (i) within said first selected value range, or ii) out- 
side said first selected value range. 


1. A mounting system for mounting an ultrasonic transducer 
on user equipment for operation in an ambient environment 
containing contaminants including moisture and for control- 
ling distance from a target surface, wherein the transducer has 
a face which emits and receives ultrasonic waves, said mount- 


5,301,172 
ing system comprising: 


METHOD OF STORING USER INFORMATION ITEMS 


U.S. Cl. 368—46 


(a) mounting means for mounting the transducer; 

(b) focusing means for focusing the ultrasonic waves emitted 
and received by the transducer; 

protecting means for protecting the transducer from the 
contaminants; 

(d) pressure equalizing means for dynamically equalizing 
pressure across the transducer; and 

(e) calibrating means for substantially and dynamically elimi- 
nating errors caused by temperature dependency of the 
velocity of propagation of the ultrasonic waves emitted 
and received by the transducer; said calibrating means 
include a calibrator spaced such that a reflected portion of 
the ultrasonic waves emitted by the transducer is echoed 
back to the transducer; said calibrator spaced apart from 
said focuser such that the spacing between said calibrator 
and said focusing means is a substantial fraction of the 
spacing between said focusing means and the target sur- 
face. 


5,301,171 

CROSS-MONITORED PAIR OF CLOCKS FOR 

PROCESSOR FAIL-SAFE OPERATION 

Brian A. Blow, Maple Grove, and Mark E. Wright, Minneapolis, 

both of Minn., assignors to Honeywell Inc., Minneapolis, 

Minn. 

Filed Jun. 1, 1993, Ser. No. 70,146 
Int. Cl.5 GO4C 11/00; H0O3K 3/00 

2 Claims 

1. A cross monitored clock system comprising: 

a first system clock generator for providing a first system 
clock signal at a first system frequency; 

a first frame clock generator responsive to said first system 
clock signal for deriving therefrom a first frame clock 
signal at a first frame frequency; 

a second system clock generator for providing a second 
system clock signal at a second system frequency; 

a second frame clock generator responsive to said second 
clock signal for deriving therefrom a first reference clock 
signal at a first reference frequency; 

a first clock monitor having first and second inputs, where 
said first input receives said first frame clock signal and 
said second input receives said first reference clock signal, 
said first clock monitor providing an indication of the 


US. Cl. 369—32 


AND APPARATUS FOR REPRODUCING STORED 
ITEMS 


Norman D. Richards, Horsham, England; Jozef M. K. Timmer- 


mans, Bilzen; Jos G. Schepers, Peer, both of Belgium, and 
Harmen D. Voogd, Best, Netherlands, assignors to U.S. Phil- 
ips Corporation, New York, N.Y. 

Filed Nov. 13, 1992, Ser. No. 976,107 
Claims priority, application United Kingdom, Nov. 15, 1991, 


9124337 


Int. Cl.5 G11B 17/22 
28 Clai 


1. A method of storing a plurality of user information items 


on a record carrier for subsequent presentation to a user, the 
method including the steps of: 


storing the plurality of user information items at addressable 
locations on the record carrier; 

defining a desired composite reproduction sequence for the 
user information items, the composite reproduction se- 
quence comprising at least two linear reproduction se- 
quences and at least one selection point at which the 
desired composite reproduction sequence can branch to 
one of a plurality of alternative reproduction sequences 
dependent on a user selection response; 

for each said linear reproduction sequence in the desired 
composite reproduction sequence defining and storing on 
the record carrier a sequence item comprising an ordered 
list of references to said user information items stored on 
the record carrier; and 

for each said selection point in the composite reproduction 
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sequence defining and storing a selection item including a 
selection list comprising for each said user selection re- 
sponse a reference to a stored sequence item or said selec- 
tion item. 


5,301,173 
OPTICAL RECORDING APPARATUS WITH TWO 
TRACKING ERROR SIGNALS 
Norio Matsuda, Tsurugashima, Japan, assignor to Pioneer Elec- 
tronic Corporation, tokyo, Japan 
Continuation of Ser. No. 782,962, Oct. 25, 1991, abandoned. 
This application Apr. 19, 1993, Ser. No. 47,389 
Claims priority, application Japan, Mar. 6, 1991, 3-40180 
Int. Cl.5 G11B 7/095 


1. An optical recording apparatus comprising: 

rotating driving means for rotating an optical recording disc; 

irradiating means for irradiating a light beam carrying an 
information signal onto the disc and forming a recording 
track; 

position detecting means for detecting a position of said 
irradiating means in a radial direction of said disc and 
generating a first detection signal; 

first error signal generating means for generating a first error 
signal having all of its non-zero components existing dur- 
ing a period T1 by comparing said first detection signal 
with a first predetermined reference value; 

deviation detection means for detecting a deviation of the 
entire disc in the disc radial direction and generating a 
second detection signal; 

second error signal generating means for generating a sec- 
ond error signal having all of its non-zero components 
existing during said period T1 by comparing said second 
detection signal with a second predetermined reference 
value; 

adding means for adding the entirety of said first error signal 
and the entirety of said second error signal to form a 
composite error signal in such a way that all of said non- 
zero components of said first error signal are added to 
time-corresponding non-zero components of said second 
error signal throughout said period T1; and 

driving means for translating the irradiating means in the 
radial direction of the disc in accordance with said com- 
posite error signal. 


5,301,174 
OPTICAL DISK RECORDING AND REPRODUCING 
APPARATUS 

Hirotsugu Matoba, Sakurai; Masaru Nomura, Tenri; Toshihisa 

Deguchi, Nara, and Shigeo Terashima, Tenri, all of Japan, 

assignors to Sharp Kabushiki Kaisha, Osaka, Japan 

Filed Jul. 11, 1990, Ser. No. 550,973 

Claims priority, application Japan, Jul. 14, 1989, 1-183433; 

Jul. 14, 1989, 1-183434 
Int. Cl.5 G11B 7/00 

US. Cl. 369—44.28 16 Claims 

1. An optical disk recording and reproducing apparatus 
comprising: 

an optical head; 

driving means for driving the optical head in a radial direc- 

tion of an optical disk; 
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a position detecting means for detecting a present position of 
the optical head and detecting a switching point; 

calculating means for calculating an access distance, based 
on the present position of the optical head and a position 
of a target track in response to the position detecting 
means; 

speed generating means for generating a table value in accor- 
dance with said access distance; 

speed offset value storing means for storing speed offset 
values for correcting an error in the access distance, the 
speed offset values being arranged according to a variable 
access distance and being updated for each coarse access; 


a first control means for (1) controlling the driving means to 
move the optical head in accordance with the adjustable 
target speed which is obtained by subtracting the speed 
offset value from the table value, before the optical head 
passes the switching point which is located before the 
target track position in the coarse access and for (2) 
changing the adjustable target speed to “0” after the opti- 
cal head passes the switching point; and 

a second control means for judging whether the optical head 
is positioned on the target track upon completion of the 
coarse access, and for performing a fine access, after an 
elapse of a predetermined time, if the optical head is not 
positioned on the target track. 


5,301,175 
OPTICAL HEAD APPARATUS FOR MAINTAINING A 
CONSTANT ANGLE BETWEEN AN OPTICAL AXIS OF 
AN OBJECT LENS AND THE SURFACE OF A STORAGE 
MEDIUM 
Yuichi Nakamura, Tokyo, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Jun. 12, 1992, Ser. No. 897,480 
Claims priority, application Japan, Jun. 14, 1991, 3-143378 
Int. Cl.5 G11B 7/00 


US. Cl. 369—44,32 9 Claims 





1. An optical head apparatus comprising: 





APRIL 5, 1994 


an optical element for focusing a light beam onto a surface of 
an optical disk; 

means for detecting a first bend of said surface of said optical 
disk in a radial direction of said optical disk; 

means for detecting a second bend of said surface of said 
optical disk in a tangential direction of said optical axis; 

means for tilting said optical element in accordance with said 
first and second bends, said tilting means having at least 
four coil elements arranged on a plant that is parallel to 
both said radial and tangential directions of said optical 
disk and which is perpendicular to said optical axis of said 
optical element, said at least four coil elements including a 
first pair of coils for tilting said optical element in said 
radial direction and a second pair of coils for tilting said 
optical element in said tangential direction; and 

means for independently energizing said two pairs of coils in 
accordance with said detection results of said first and 
second detecting means. 


5,301,176 
APPARATUS FOR CARRYING OUT RECORDING 
AND/OR REPRODUCING SIGNALS FOR DISK-SHAPED 
RECORDING MEDIUM 

Hideo Kawachi, Tokyo; Katsuichi Sakurai, and Toshiyuki Arai, 

both of Kanagawa, all of Japan, assignors to Sony Corpora- 

tion, Tokyo, Japan 

Filed Jun. 8, 1992, Ser. No. 895,603 
Claims priority, application Japan, Jun. 10, 1991, 3-137407 
Int. Cl.5 G11B 33/02 


US. Cl. 369—75.2 14 Claims 


1. An apparatus for carrying out at least one of recording 
signals in and reproducing signals from one of both a naked 
disk and a disk encased in a cartridge, the disk being a disk 
shaped recording medium, the apparatus comprising: 

a disk tray for receiving the naked disk at a first position and 
to carry the naked disk to a second position at which 
loading of the naked disk is completed; 

a cartridge carrier for receiving the cartridge at a third 
position and carrying the cartridge to the second position 
at which loading of the cartridge is completed 

chucking means for chucking the naked disk at the second 
position, the chucking means selectively taking a first state 
and a second state, the naked disk being chucked by the 
chucking means at the first state; 

a turntable for driving one of the naked disk at the second 
position and the disk in the cartridge at the second posi- 
tion; and 

means for controlling the chucking means to selectively take 
the first state and the second state. 
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5,301,177 
DEVICE FOR SIMULTANEOUSLY LOADING TWO 
DIFFERENT KINDS OF RECORDING MEDIA 

Junzo Kumakura, Kanagawa, Japan, assignor to Sony Corpora- 

tion, Tokyo, Japan 

Filed Jul. 28, 1992, Ser. No. 920,974 
Claims priority, application Japan, Aug. 2, 1991, 3-216501 
Int. Cl.5 G11B 33/02, 23/00 

US. Cl. 369—75.2 


1. A loading device comprising: 

a first tray having a disk placing portion for holding a disk; 

a second tray having a cassette placing portion for holding a 
cassette accommodating a recording medium; 

carrying means for horizontally carrying said first and sec- 
ond trays between a first position where said first and 
second trays are pulled out from a main body of said 
device and a second position where said first and second 
trays are retracted within said main body of said device; 
and 

a disk recording and reproducing portion for recording and 
reproducing information contained on said disk placed on 
said first tray and carried to said second position by said 
carrying means, and a cassette recording and reproducing 
portion for recording and reproducing information con- 
tained on the medium accommodated in said cassette 
placed on said second tray and carried to said second 
position by said carrying means, 

wherein said first tray and said second tray vertically over- 
lap relative to each other and are carried in the same 
direction by said carrying means. 


5,301,178 
DRIVE UNIT FOR OPTICAL MEMORY DEVICE WITH 
PORTION OF DRIVE MEANS MOUNTED OUTSIDE A 
SEALING MEANS 
Satoshi Okabe, Hachioji, and Sunao Aoki, Higashimurayama, 
both of Japan, assignors to Olypus Optical Co., Ltd., Tokyo, 
Japan 
Filed Feb. 19, 1991, Ser. No. 657,690 
Claims priority, application Japan, Feb. 22, 1990, 2-41833; 
Apr. 11, 1990, 2-94106; May 23, 1990, 2-131129 
Int. Cl.5 G11B 33/14 


USS. Cl. 369—77.1 5 Claims 


as 


1. In a drive unit for an optical memory device, which in- 
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cludes a housing for receiving therein a recording medium, an 
optical head for reading out data from said recording medium, 
first drive means for linearly moving said optical head, second 
drive means for rotatably driving said recording medium, and 
a drive circuit board for controlling said first and second drive 
means, 
the improvement comprising: 
sealing means arranged inside of said housing and defining 
an area covering in a nearly sealed condition said record- 
ing medium, said optical head, said first drive means, and 
only a part of a rotating shaft of said second drive means, 
said area covered by said sealing means having an internal 
space; 
first and second apertures in said housing; 
at least said drive circuit board is arranged in a space exter- 
nal of the area covered by said sealing means, at least said 
drive circuit board being arranged in a space between a 
surface of said sealing means and an inner surface of said 
housing; 
said sealing means having an opening at a section thereof 
corresponding to a slot in a front panel of said housing; 
and 
means for opening and closing said opening as a recording 
medium is loaded or unloaded via said slot wherein when 
said opening is open, air flow via said slot into the internal 
space of the area covered by said sealing means as well as 
into said housing external of the area covered by said 
sealing means are both allowed, and when said opening is 
closed, only the air flow into the internal space of the area 
covered by said sealing means is prevented. 


5,301,179 
OPTICAL DISK DRIVE UNIT WITH A SEALING TYPE 
BEARING MEMBER 
Akihiko Okamoto, Yokohama, Japan, assignor to Ricoh Com- 
pany, Ltd., Tokyo, Japan 
Filed May 28, 1992, Ser. No. 890,539 
Claims priority, application Japan, Jun. 3, 1991, 3-157435 
Int. Cl.5 G11B 33/02 
US. Cl. 369—77.2 11 Claims 


1. An optical disk drive unit for loading a disk cartridge 
which houses a disk-shaped recording medium at a predeter- 
mined position in the unit and ejecting the loaded disk car- 
tridge from the unit as well, said optical disk drive unit com- 
prising: 

a sealing enclosure which sealingly encloses said recording 
medium and an access mechanism for writing/reading 
data on and from said recording medium from exterior in 
a state where said disk cartridge is installed in the unit; 

an input means for inputting a command signal to eject said 
loaded disk cartridge from the unit; 

an eject means for ejecting said disk cartridge from the unit; 

a pin for moving and arranging said eject means to a state for 
Starting its ejecting function; 

acam member which is arranged in such a way that said cam 
member is disengaged from said pin when said disk car- 
tridge is being unloaded from the unit and that said cam 
member contacts said pin to start said ejecting function by 
said eject means when said disk cartridge is being loaded 
in the unit so that by rotating said cam member, said 
ejecting function can be conducted; 

a cam drive means for driving said cam member to rotate 
which drive means is disposed outside of said sealing 
enclosure; 

a linkage means for connecting a rotational shaft of said cam 
drive means to said cam member which linkage means is 
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disposed penetrating through a hole formed in said sealing 
enclosure; and 


a control means for controlling said cam member in such a 
way that upon receipt of said command signal to eject said 
disk cartridge transmitted from said input means, said cam 


drive means is driven to rotate said cam member until said 
disk cartridge is ejected; 

wherein a sealing type bearing means is disposed between 
said linkage means and said hole through which said link- 
age means penetrates said enclosure from outside to inside 
thereof. 


5,301,180 


Patent Not Issued For This Number 


§,301,181 
INFORMATION DUBBING APPARATUS WITH 
AUTOMATIC EJECTING OF REPRODUCED MEDIUM 
AND RESTART OF RECORDING 
Takahumi Shiba, and Hiroyasu Eguchi, both of Tokorozawa, 
Japan, assignors to Pioneer Electronic Corporation, Tokyo, 
Japan 
Continuation of Ser. No. 556,507, Feb. 24, 1990, abandoned. 
This application Jan. 17, 1992, Ser. No. 823,611 
Claims priority, application Japan, Sep. 22, 1989, 1-246744 
Int. Cl.5 G11B 7/28 


US. Cl. 369—84 10 Claims 


1. An information recording/reproducing apparatus com- 
prising: 
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an information reproducing device in which a first recording 
medium is detachably housed, said information reproduc- 
ing device reproducing and outputting information re- 
corded on said first recording medium; 

an information recording device for recording, during a 
recording operation, said information output by said infor- 
mation reproducing device onto a second recording me- 
dium; 

reproduction completion detection means for detecting 
completion of reproduction of said information recorded 
on said first recording medium; 

reproduction restart detection means for detecting restart of 
reproduction of information output by said information 
reproducing device; and 
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control means for automatically outputting a stop command 
to stop said recording operation of said information re- 
cording device in a state where a recordable area of said 
second recording medium is left blank and for automati- 
cally outputting a removal command to eject automati- 
cally said first recording medium from said information 
reproducing device when said completion of reproduction 
is detected, said control means automatically outputting a 
start command to restart said recording operation of said 
information recording device when said restart of said 
reproduction is detected, after said automatic ejection. 


5,301,182 
OPTICAL PICKUP HEAD 

Yoshiaki Komma, Kyoto; Seiji Nishino, Osaka, and Yoshikazu 

Hori, Tokyo, all of Japan, assignors to Matsushita Electric 

Industrial, Co., Ltd., Osaka, Japan 

Filed Apr. 16, 1992, Ser. No. 868,939 
Claims priority, application Japan, Apr. 17, 1991, 3-085089 
Int. Cl.5 G11B 7/00 

USS. Cl. 369—103 10 Claims 


1. An optical pickup head for operating on an information 

recording medium, comprising: 

a light source for emitting a light beam; 

a transparent base plate having a semitransparent film 
formed only on one surface and a hologram formed only 
on an opposite surface, wherein the semitransparent film is 
exposed to the light beam emitted from the light source, 
and reflects a portion of the light beam emitted from the 
light source, wherein the portion of the light beam which 
is reflected by the semitransparent film forms a forward 
light beam; 
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a condenser optical system for focusing the forward light 
beam on the information recording medium, wherein the 
forward light beam is reflected at the information record- 
ing medium, and forms a backward light beam; 

wherein the backward light beam successively passes 
through the condenser optical system, the semitransparent 
film, and the transparent base plate, and then reaches the 
hologram, and wherein the hologram generates a back- 
ward diffraction light beam from the backward light 
beam; and 


a plurality of photodetectors for receiving the diffraction 
light beam and converting the received diffraction light 
beam into corresponding electric signals respectively; 

wherein the light source and the photodetectors are located 


on a same side of the transparent base plate which the 
semitransparent film faces. 


5,301,183 
INFORMATION RECORDING DISCS 
Takeshi Minoda, and Masayoshi Kurisu, both of Ichihara, Ja- 
pan, assignors to Mitsui Petrochemical Industries Ltd., To- 
kyo, Japan 
Continuation of Ser. No. 278,238, Nov. 30, 1988, abandoned. 
This application Dec. 31, 1992, Ser. No. 999,534 
Claims priority, application Japan, Dec. 1, 1987, 62-183218 
Int. Cl.5 G11B 23/00 


US. Ci. 369—280 6 Claims 


1. An information recording disc comprising: 

one disc substrate having a center hole and a recording layer 
on one side thereof, and the disc substrate being composed 
of a thermoplastic resin; 

one hub having an insertion portion inserted into the center 
hole of said disc substrate and a flange portion covering 
said disc substrate in the vicinity of said center hole, at 
least a lower portion of said insertion portion opposite the 
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said hub being inserted into said center hole so that said 
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5,301,185 
RING COMMUNICATION SYSTEM 


flange portion is positioned on the recording layer side of Michael F. Cherry, 12 Mount Coburn Crescent, Peacehaven, 
East Sussex BN10 8DW, Great Britain, assignor to Michael 
Frank Cherry, Peacehaven, Great Britain 
Filed Apr. 1, 1991, Ser. No. 678,211 
Claims priority, application United Kingdom, Apr. 4, 1990, 
9007600 


said disc substrate and the lower portion of the insertion 
portion of the hub protrudes from the surface opposite to 
the recording layer side of the disc substrate and the 
protrusion portion has an outer diameter smaller than that 
of the insertion portion of the hub, and 

an adhesive layer formed between said flange portion and 
said disc substrate. 


5,301,184 
CONTROL SYSTEM FOR SWITCHING DUPLICATED 
SWITCH UNITS IN ATM EXCHANGE 
Shiro Uriu; Satoshi Kakuma, and Yoshihiro Uchida, all of Kawa- 
saki, Japan, assignors to Fujitsu Limited, Kawasaki, Japan 
Filed Nov. 6, 1992, Ser. No. 972,025 
Claims priority, application Japan, Nov. 8, 1991, 3-292616 
Int. Cl.5 HO4L 12/56; H04Q 11/04 
US. Cl. 370—16 


1. A control system for switching between a first system and 
a second system of a duplicated structure in an Asynchronous 
Transfer Mode (ATM) exchange, one of the first and second 
systems operating as an active system, and the other one of the 
first and second systems operating as a standby system, said 
control system comprising: 


generator means for writing specific bits into ATM cells 
received via an input transmission line, the specific bits 
respectively written into ATM cells to be transferred via 
the active system indicating a first state, said specific bits 
respectively written into the ATM cells to be transferred 
via the standby system indicating a second state; 


first table means, provided in the first system, for storing the 
specific bits respectively assigned to VPI/VCI pairs re- 
lated to the ATM cells transferred via the first system; 


second table means, provided in the second system, for 
storing the specific bits respectively assigned to VPI/VCI 
pairs related to the ATM cells transferred via the second 
system; and 


selecting means, coupled to said generator means and said 
first and second table means, for comparing the specific 
bits written into the ATM cells with the specific bits 
stored in the first and second table means by using the 
VPI/VCI pairs of the ATM cells and for outputting only 
ATM cells respectively having specific bits respectively 
indicating the first state to an output transmission line. 


Int. Cl.5 HO4L 12/42 


U.S. Cl. 370—16.1 4 Claims 


























1. A ring transmission system comprising a plurality of ac- 
cess nodes and a data transmission medium on which data 1s 
transmitted between access nodes in a series of multi-bit time 
frame packets; 
each access node having a terminal access unit and each 
terminal access unit having predetermined access to spe- 
cific time slot channels within the time frame packets; 
plurality of the terminal access units being capable of 
operating as a system master device and transmitting a 
priority code sequence to arbitrate which of said plurality 
of terminal access units is to become the operating system 
master, all other terminal access units functioning as 
slaves, the transmission of the code sequence and arbitra- 
tion occurring on system start up and also in the event of 
failure of the operating system master; 
the operating system master generating said multi-bit time 
frame packets and providing each with a header with 
which local clocks in the slave access units synchronize; 

and in which information input to the ring by the terminal 
access units is allocated to specific transmission time slots 
within the time frame packet in accordance with said 
predetermined access, the data in the transmission time 
slots being removed at the operating system master, 
placed in reception time slots and retransmitted in the time 
frame packet to be received and decoded by terminal 
access units having predetermined access to the reception 
time slots. 


5,301,186 
HIGH SPEED TRANSMISSION LINE INTERFACE 

Robert J. Galuszka, Woodley; Andrew J. Walton, Earley, and 

Stewart F. Bryant, Redhill, all of United Kingdom, assignors 

to Digital Equipment Corporation, Maynard, Mass. 

Filed Jun. 28, 1991, Ser. No. 722,684 
Int. Cl.5 HO4J 3/14; GOSB 23/00; H04L 12/26 

U.S. Cl. 370—24 7 Claims 

1. A data link interface adapted to be coupled to a full duplex 

synchronous data transmission line, which comprises: 

a receive data line interface device and a transmit data line 
interface device, each adapted to be coupled to the receive 
and transmit data paths of the synchronous data transmis- 
sion line, respectively; 

wherein said receive data line interface device comprises a 
receive data framing device to frame serial data received 
from the receive data path of the synchronous data trans- 
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mission line into receive frames, a receive data FIFO 
buffer coupled to said receive data framing device to store 
the receive frames and a receive data interface device 
coupled to said receive data framing device to store the 
receive frames in the receive data FIFO buffer, the re- 
ceive data FIFO buffer being adapted to be coupled to a 
receive data processor for the transmission of the receive 
frames to the receive data processor; 

wherein the receive data line interface device receives serial 
data via the receive data path of the synchronous data 
transmission line and the transmit data line interface de- 
vice transmits serial data to the transmit data path of the 
synchronous data transmission line; 











wherein said receive data framing device receives a data set 
signal from a remote device via the synchronous data 
transmission line to monitor connectivity between the 
transmit data line interface device and the remote device 
over the synchronous data transmission line, the receive 
data framing device operating to frame and store portions 
of a frame in said receive data FIFO buffer when the data 
set signal indicates connectivity and to abort framing and 
storing portions of a frame and to generate and store an 
error status message in the receive data FIFO buffer when 
the data set signal does not indicate connectivity. 


5,301,187 
SYSTEM FOR IMPLEMENTING BROADBAND AUDIO 
PROGRAM TELEPHONY CIRCUITS USING 2B1Q 
TECHNOLOGY 
Peter M. Reum, Littleton, Colo., assignor to XEL Communica- 
tions, Inc., Aurora, Colo. 
Filed May 25, 1993, Ser. No. 66,973 
Int. Cl.5 HO4B 1/40; H04J3 3/00 
U.S. Cl. 370—24 


1. A system for full-duplex wideband audio telephone com- 

munications comprising: 

a first program amplifier for two-way communication of 
analog audio signals at a remote site over a two-wire link, 
said first program amplifier having: 

(a) a codec for two-way conversion of said analog audio 
signals into and from corresponding digital signals; and 

(b) a 2B1Q transceiver for two-way conversion of said 
digital signals into and from corresponding 2B1Q sig- 
nals; 

a first central office having a channel bank with a plurality of 
channel units, at least one of said channel units having a 
2B1Q transceiver for communicating said 2B1Q signals 


with said 2B1Q transceiver of said first program amplifier 
over said two-wire link, said 2B1Q transceiver further 
providing two-way conversion of said 2B1Q signals into 
and from corresponding digital signals compatible with 
said channel bank; 


a second central office having a channel bank with a plural- 


ity of channel units, at least one of said channel units 
having a 2B1Q transceiver to provide two-way conver- 
sion of digital signals into and from corresponding 2B1Q 
signals; 


a second program amplifier for two-way communication of 


2B1Q signals over a two-wire link with said second cen- 

tral office, said second program amplifier having: 

(a) a 2B1Q transceiver for communicating with said 2B1Q 
signals with said 2B1Q transceiver of said second cen- 
tral office over said two-wire link, and for two-way 
conversion of said 2B1Q signals into and from corre- 
sponding digital signals; and 

(b) a codec for two-way conversion of said digital signals 
into and from corresponding analog audio signals; and 


a carrier link transmitting digital signals between said chan- 


nel bank of said first central office and said channel bank 
of said second central office in a series of frames transmit- 
ted at a predetermined rate, each frame containing a pre- 
determined number of channels each containing a prede- 
termined number o data bits, wherein said program ampli- 
fiers transmit said 2B1Q signals to said central office chan- 
nel units at a rate generating said digital data sufficient to 
fill a plurality of said channels in each frame. 


5,301,188 
SHARED-CARRIER FREQUENCY HOPPING 


Michael D. Kotzin, Buffalo Grove, and Stephen L. Spear, Sko- 
kie, both of Ill., assignors to Motorola, Inc., Schaumburg, Ill. 
Continuation of Ser. No. 486,047, Feb. 27, 1990, abandoned. 


This application Aug. 10, 1992, Ser. No. 927,792 


The portion of the term of this patent subsequent to Oct. 26, 


2000, has been disclaimed. 
Int. Cl.5 H04J3 4/00 


US. Cl. 370—50 22 Claims 


ty 


ing: 


A method of shared-carrier frequency-hopping compris- 


allocating to a first coverage area within a carrier reuse 


diameter, during a first time interval, a first carrier of a 
plurality of hopped carriers; and 


allocating within said carrier reuse diameter to a second 


coverage area, during a second time interval, said first 
carrier. 
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5,301,189 
TELECOMMUNICATION NETWORK HAVING ATM 
SWITCHING CENTERS AND STM SWITCHING 
CENTERS 
Lothar Schmidt, Fuerstenfeldbruk; Alfred Jugel, Geretsried, 

both of Fed. Rep. of Germany; Andy Mallinson, Poole, Great 
Britain, and Peter Rau, Munich, Fed. Rep. of Germany, as- 
signors to Siemens Aktiengesellschaft, Munich, Fed. Rep. of 
Germany and GPT Limited Coventry, Great Britain 
Filed Aug. 19, 1992, Ser. No. 932,395 
Claims priority, application European Pat. Off., Aug. 19, 
1991, 91307635.2 
Int. Cl.5 HO4L 12/56 


US. Cl. 370—60.1 12 Claims 


1. A telecommunication network having a plurality of 
switching centers composed of ATM exchanges and STM 
exchanges, the ATM exchanges of the plurality of switching 
centers operating on the basis of asynchronous through-con- 
nection of messages in message cells of a fixed length via vir- 
tual connections and the STM exchanges of the plurality of 
switching centers operating on the basis of synchronous, cir- 
cuit-switched through-connection, the ATM exchanges hav- 
ing interfaces for connecting transmission lines that are con- 
nected to STM exchanges and that carry circuit-switched 
messages, comprising: in the interfaces of the ATM exchanges, 
packeting/depacketing means for packeting received circuit- 
switched messages into first message cells of a first fixed 
length, for connections to be set up between an STM exchange 
via an ATM exchange and a further ATM exchange or ATM 
terminal equipment equipped for the reception of asynchro- 
nously switched messages, said first message cells of said first 
fixed length being also employable for connections between 
ATM exchanges or ATM terminal equipment, and means for 
packeting received circuit-switched messages into second 
message cells having a second fixed length for connections 
between STM exchanges set up via an ATM exchange, said 
second fixed length being less than said first fixed length. 


5,301,190 
COMMUNICATION DEVICE HAVING RELAYING AND 
SWITCHING FUNCTION 
Hiroyuki Tsukuda, Kawasaki, and Yoshiya Iribe, Yokohama, 
both of Japan, assignors to Fujitsu Limited, Kawasaki, Japan 
PCT No. PCT/JP91/01045, § 371 Date Apr. 6, 1992, § 102(e) 
Date Apr. 6, 1992, PCT Pub. No. WO92/03023, PCT Pub. 
Date Feb. 20, 1992 
PCT Filed Aug. 6, 1991, Ser. No. 847,011 
Claims priority, application Japan, Aug. 6, 1990, 2-207836 
Int. Cl.5 HO4J 3/22 
USS. Cl. 370—66 
1. A communication device comprising: 
a transmission device connected to first and second transmis- 
sion paths; and 
an exchange connected to said transmission device, 
wherein said exchange comprises: 
first control means for determining whether an input 
signal which has a first bit rate and is received by said 


14 Claims 


APRIL 5, 1994 


transmission device via the first transmission path is a 
first signal, which is to be terminated at one of a plural- 
ity of terminals connected to said exchange, or a second 
signal, which is to be relayed to the second transmission 
path via said transmission device; and 

first switching means for selectively connected said trans- 
mission device and said plurality of terminals and trans- 
ferring a signal having a second bit rate between them, 
and 

wherein said transmission device comprises: 

second switching means for selectively connecting said 
first and second transmission paths and said exchange 
and transferring a signal having the first bit rate be- 
tween them; 


\ MULTIPLEX) 
CIRCUIT ag 


converting means for converting the input signal having 
the first bit rate into a signal having the second bit rate 
which is output to said exchange and for converting a 
signal which has the second bit rate and is received via 
said exchange into a signal having the first bit rate 
which is output to said second switching means; and 

second control means for controlling, when said first 
control means determines that the input signal is the 
first signal, said second switching means so that the 
input signal is output to said exchange via said convert- 
ing means and for controlling, when said first control 
means determines that the input signal is the second 
signal, said second switching means so that the input 
signal is output to the second transmission path without 
changing a bit rate thereof. 


5,301,191 
ADAPTIVE SWITCHING OF MULTIMEDIA AUDIO AND 
VIDEO INFORMATION IN AN ISDN LINE 

Masatoshi Otani, Yokohama, Japan, assignor to Canon Kabu- 

shiki Kaisha, Tokyo, Japan 

Filed Jan. 22, 1992, Ser. No. 824,182 

Claims priority, application Japan, Jan. 22, 1991, 3-005704; 

Jan, 24, 1991, 3-024129 
Int. Cl.5 HO4J 3/22 


USS, Cl. 370—84 10 Claims 


SYSTEM CONTROLLER 


1. A multimedia communication apparatus for multiplexed 
intercommunication of a plurality of items of media informa- 
tion via a communication line, the media information compris- 





APRIL 5, 1994 


ing (i) video information and (ii) other information, the other 
information including (a) audio information, (b) code-data 
information, and (c) control information, comprising: 
means for coding and decoding the audio information at a 
designated transmission speed; 
means for transmitting and receiving the code-data informa- 
tion at a designated transmission speed; 
means for coding and decoding the video information at a 
transmission speed which corresponds to the difference 
between a maximum transmission speed at which commu- 
nication is possible via the communication line and a total 
transmission speed allocated to said other information; and 
means for providing an indication that the transmission 
speed which corresponds to said difference is inadequate 
for transmission of the video information if this transmis- 
sion speed is less than a predetermined value. 


5,301,192 
TEMPORARY INFORMATION STORAGE SYSTEM 
COMPRISING A BUFFER MEMORY STORING DATA 
STRUCTURED IN FIXED OR VARIABLE LENGTH DATA 
BLOCKS 
Michel Henrion, Zaventem, France, assignor to Alcatel N.V., 
Amsterdam, Netherlands 
Filed Aug. 30, 1991, Ser. No. 756,230 
Claims priority, application France, Aug. 31, 1990, 90 10877 
Int. Cl.5 H04J 3/24 


USS. Cl. 370—94.1 37 Claims 


Output 





1. Temporary information storage system comprising 
a buffer memory storing data structured as fixed or variable 
length blocks of data, each of said data blocks comprising 
one or more data elements, and 
a data block and outlet selection queue management logic 
comprising 
a plurality of queues for interlinking each of the data 
blocks to a respective destination of a plurality of desti- 
nations, such that when a data block is assigned to a 
destination it is sufficient to write its identity in the 
respective queue specific to this destination, and 
for assigning each of said data blocks to a respective individ- 
ual outlet of a respective plurality of outlets associated 
with said respective destination, said data block selection 
means further comprising 
first means for identifying a specific said queue associated 
with said respective destination with which said respec- 
tive individual outlet is associated, 
second means for obtaining from said specific queue an 
address of said each data block and 
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third means for transferring said each data block to said 
respective individual outlet. 


5,301,193 
DELAY DISTORTION SUPPRESSING SYSTEM FOR 
ATM COMMUNICATION SYSTEM 
Hidetoshi Toyofuku, Kawasaki; Masanori Kajiwara, Tokyo; 
Takeshi Tanaka; Hideki Mase, both of Kawasaki; Atsuyuki 
Mukai, Fukuoka, and Tomonobu Takashima, Kawasaki, all of 
Japan, assignors to Fujitsu Limited, Kanagawa, Japan 
Filed Nov. 14, 1991, Ser. No. 791,524 
Claims priority, application Japan, Nov. 14, 1990, 2-306211; 
Jan, 31, 1991, 3-031997 
Int. Cl.5 HO4L 12/56 
US. Cl. 370—94,1 


RECEIVING 
PROCESS 
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8. A delay distortion suppressing system for an asynchro- 
nous transfer mode communication system, having a transmis- 
sion path, comprising: 

a transmitting end; 

first means, provided in the transmitting end, for transmit- 

ting information over the transmission path in the form of 
cells in the asynchronous transfer mode, and for generat- 
ing a priority cell, the priority cell being transmitted over 
a transmission path which causes a minimum delay while 
other cells following the priority cell are transmitted over 
other transmission paths having normal delays; 

second means for delaying each cell transmitted over the 

transmission path to, and received by, receiving means by 
a predetermined delay time relative to a selectively vari- 
able reference point, and for delaying each cell by the 
predetermined delay time which is set independently for 
each cell so that a total delay time of each cell becomes the 
maximum delay time; 

third means, coupled to the second means, for varying the 

reference point depending on the cell reception time of the 
received cell, so that delay distortion of the cells is sup- 
pressed, and for setting a reception time of the priority cell 
as the reference point and means for statistically obtaining 
a maximum delay time of the cells following the priority 
ceil; and 

fourth means coupled to the second means, for decoding the 

cells output from the second means. 


5,301,194 
PACKET RE-TRANSMITTING SYSTEM FOR SATELLITE 
COMMUNICATION SYSTEM OF THE SLOTTED-ALOHA 
TYPE 

Mitsuru Seta, Kawasaki, Japan, assignor to Fujitsu Limited, 

Kawasaki, Japan 

Filed May 29, 1992, Ser. No. 890,180 
Claims priority, application Japan, May 30, 1991, 3-127791 
Int. Cl.5 HO4B 7/212 

US. Cl. 370—95.1 11 Claims 

1. A packet re-transmitting system for a slotted-ALOHA 
type satellite communication system, comprising: 
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a central office including: 

transmission means for transmitting a frame synchronizing 
signal; 

managing means, operatively connected to said transmis- 
sion means, for managing a reception slot number in a 
relative phase relationship with the frame synchroniz- 
ing signal received from said transmission means; and 

receiving condition signal outputting means, operatively 
connected to said managing means, for detecting a 
condition of each reception signal from any of the local 
offices, on the basis of error detection in a reception 
packet and power level detection of a reception signal, 
and for outputting a receiving condition signal includ- 
ing a reception slot number from said managing means 
and detection information of a receiving condition at a 
point in time; and 

a plurality of local offices each including: 

receiving means for receiving the frame synchronizing 
signal and receiving condition signal from said central 
office; 
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slot number managing means, operatively connected to 
said receiving means, for managing a transmission slot 
number in a relative phase relationship with the re- 
ceived frame synchronizing signal; 

comparison means, operatively connected to said slot 
number managing means and said receiving means, for 
comparing a transmission slot number from said slot 
number managing means at a point of time when a 
packet was transmitted from the local office with a 
reception slot number in the receiving condition signal 
from said receiving means; and 

re-transmission processing means, operatively connected 
to said comparison means and said receiving means, for 
re-transmitting the packet when said comparing means 
determines that the transmission slot number corre- 
sponds to the reception slot number in the receiving 
condition signal and the receiving condition detection 
information in the receiving condition signal indicates 
irregularity. 


5,301,195 

CIRCUIT FOR MULTIFRAME SYNCHRONIZATION 
Atsushi Hasegawa, Tokyo, Japan, assignor to NEC Corporation, 

Tokyo, Japan 

Filed Mar. 27, 1992, Ser. No. 858,879 
Claims priority, application Japan, Mar. 29, 1991, 3-089355 
Int. Cl.5 HO4J 3/06 

USS. Cl. 370—105.1 5 Claims 

2. A multi-point monitoring circuit for synchronizing a 
multiframe signal based upon a multiframe synchronization 
pattern of a plurality of frame bits inserted in said multiframe 
signal comprising: 

a shift register to store state data each representing degree of 
the synchronization up to an establishment of the synchro- 
nization; 

determining means to determine a next transition state based 
On a next multiframe synchronization pattern and a past 
transition state data by one frame for the predetermined 
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period stored in said shift register in response to the input 
of a new multiframe signal; and 


decision means to decide the establishment of the synchroni- 
zation by comparing the outputs of said shift register and 
determining means. 


5,301,196 
HALF-SPEED CLOCK RECOVERY AND 
DEMULTIPLEXER CIRCUIT 
John F, Ewen, Yorktown Heights, and Albert X. Widmer, Kato- 
nah, both of N.Y., assignors to International Business Ma- 
chines Corporation, Armonk, N.Y. 
Filed Mar. 16, 1992, Ser. No. 853,215 
Int. Cl.5 H04J 3/06 


U.S. Cl. 370—105.2 11 Claims 








1. Aclock recovery and demultiplexer circuit for recovering 
a clock signal from a received data signal and for demultiplex- 
ing the received data signal, and operating at a fraction of the 
data rate of the received data signal, said circuit comprising: 
a. clock signal generating means for generating a reference 
clock signal having a plurality of phases, said generated 
reference clock signal having a rate less than the data rate 
of the received data signal; 

. comparing means for comparing the phase angle between 
said generated reference clock signal and the received 
data signal; 

. frequency adjusting means responsive to said phase angle 
comparing means for adjusting said rate of said generated 
reference clock signal to synchronize said generated clock 
signal and the received data signal; and 

d. demultiplexing means for demultiplexing the received 
data signal into parallel signals at data rates lower than the 
data rate of the received data signal using at least one of 
each of the phase of said generated reference clock signal 
and inverted phases of said generated reference clock 
signal. 
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5,301,197 successively occurring input steps within said subject 
BIT ERROR RATIO DETECTOR block and then executing together all successively occur- 

Akio Yamada, and Katsuhiro Sasaki, both of Tokyo, Japan, ring output steps within said subject block; and 
assignors to Nec Corporation, Japan temporarily stopping said sequence program at a transition 
Filed Aug. 22, 1991, Ser. No. 748,682 point where an output step of said subject block ends and 
Claims priority, application Japan, Aug. 22, 1990, 2-220515 an input step of said subsequent block begins, when a 


Int. Cl.5 GO6F 11/00 : . : . . 
US. Cl. 371—5.1 single operation command for temporarily stopping said 


sequence program after executing said subject block is 
entered. 


5,301,199 
BUILT-IN SELF TEST CIRCUIT 

Takeshi Ikenaga, and Jun-ichi Takahashi, both of Kanagawa, 

Japan, assignors to Nippon Telegraph and Telephone Corpora- 

tion, Japan 

Filed Dec. 15, 1992, Ser. No. 991,535 

Claims priority, application Japan, Dec. 16, 1991, 3-332300; 

Mar. 5, 1992, 4-83201 


Int. Cl.5 HO4B 17/00 
1. An error detector for calculating the error ratio from US. Cl. 371—22.5 


error correction-coded data, comprising: 

syndrome generating means for generating a syndrome by 
receiving said data; 

error location signal generating means for generating from 
said syndrome an error location signal indicating the bit 
location where each bit error has occurred; 

timing pulse generating means for generating a timing pulse 
in a predetermined period within each block of data; 

error pulse generating means for generating an error pulse if 
said error location signal is generated in said predeter- 
mined period; and 

error ratio detecting means for calculating the bit error ratio 
(BER) according to the number of said error pulses in 
predetermined blocks 


10 Claims 





5,301,198 
METHOD FOR DEBUGGING A PROGRAM BY urow 
EXECUTING A BLOCK MODE RUN wae ae ot 
Hirokazu Kawasaki, Aichi, Japan, assignor to Mitsubishi Denki 1. A built-in self test circuit comprising: 
Kabushiki Kaisha, Tokyo, Japan a pattern generator; 
Filed Feb. 15, 1991, Ser. No. 656,274 a functional block subjected to a self test on the bases of an 
Claims priority, application Japan, Feb. 27, 1990, 2-46539 output from said pattern generator; 
Int. Cl.5 GO6F 11/00 a space compressor for compressing a test result of said 
US. Cl, 371—19 12 Claims functional block; and 
a comparator for comparing an output from said space com- 
pressor with an expected value and outputting a compari- 
son result, 
wherein said functional block includes a plurality of modules 
having the same function and has a data input bit width O 
(positive integer) and a data output bit width M (positive 
integer), 
said pattern generator is constituted by a linear feedback 
shift register, having an output bit width P which is an 


rth hp integer satisfied by the equation O/N< =P <O/(N+1) 
where N is an integer more than 2, for generating a pseu- 
dorandom pattern and an iterative pseudorandom pattern 


output unit for distributing outputs from said linear feed- 
back shift register in units of N outputs and outputting, to 
said functional block, an iterative pseudorandom pattern 
big output having an iterative O-bit width (O=P*N) of the 
storing in a sequence program memory a sequence program, Ss 
comprising successive input and output steps, said steps pseudorandom gota ones from said linear feedback 
being organized in blocks, each single block defined to shift register every P bits, ‘ . 
begin with an input step and to end with an output step Said space compressor has a function of spatially compress- 
that is next succeeded by an input step of a subsequent ing the M outputs from said functional block into L out- 
block; puts (positive integer and M>L), and 
reading said sequence program from said sequence program said pattern generator, said functional block, said space 
memory; compressor, and said comparator are built into a semicon- 
for debugging a single subject block, executing together all ductor chip into which other functional elements are built. 





1. A process of debugging a sequence program run by a 
programmable controller, having a sequence program mem- 
ory, comprising of the steps of: 
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5,301,200 
ELECTRONIC SYSTEM FOR AN INDICATOR DEVICE 
HAVING A MATRIX COMPOSED OF BISTABLE 
MATRIX POINTS 
Erich Killinger, Gaggenau, Fed. Rep. of Germany, assignor to 
Dambach-Werke GmbH, Fed. Rep. of Germany 
Filed Aug. 1, 1991, Ser. No. 738,507 
Claims priority, application Fed. Rep. of Germany, Aug. 2, 
1990, 4024499 


processor (P) checking said comparison information for 
agreement with one of setting and resetting information 
sent to the column decoder (Dx) and the row decoder 
(Dy) and generating an error signal if there is less than full 
agreement. 


5,301,201 
ARTICLE COMPRISING A TUNABLE 
SEMICONDUCTOR LASER 
12 Claims Niloy K. Dutta, Colonia, and Daryoosh Vakhshoori, Scotch 
Plains, both of N.J., assignors te AT&T Bell Laboratories, 
Murray Hill, N.J. 
Filed Mar. 1, 1993, Ser. No. 26,364 
Int. Cl.5 HOIS 3/107, 3/101, 3/19 
US. Cl. 372—43 


Int. Cl. GO6F 7/02 
US. Cl. 371—67.1 

















1. In an electronic system for an indicator device having a 
matrix (M) comprising n rows and m columns of bistable ma- 
trix points, each having an electromagnet (R), with a first lead 
connected to a corresponding column line (xl ... xm) and a 
second lead connected, depending on a direction of current 
flow, through a plurality of oppositely polarized diodes (Ds, 
Dr) to a corresponding row setting line (ysl ... ysn) and a 
corresponding row resetting line (yrl ... yrn), in which the 
column lines (xi ... xm), the row setting lines (ysl ... ysn) and the 
row resetting lines (yrl ... yrn) of the matrix (M) are activated 
during setting and resetting by a processor (P), a column de- 
coder (Dx) and a row decoder (Dy) such that the column lines 
(xl ... xm) are activated cyclically in sequence with one of a 
setting counter-potential (— Us) and a resetting counter-poten- 
tial (+ Ur), and wherein during the course of every individual 
column activation, all row setting lines (ysl ... ysn) are acti- 
vated cyclically in sequence with one of a setting potential 
ee a ne -~ e seeeeiing d) the quantity of electro-optic material comprises a layer of 

the improvement comprising: electro-optic material in contact with said major surface; 

a first optical coupler light-emitting diode (Osx! ... Osxm), and 


1. An article comprising tunable laser means comprising 

a) a first body having a major surface and comprising a 
semiconductor layer structure including multilayer semi- 
conductor reflection means and an active region, located 
between said reflection means and said major surface, 
with said reflection means and active region being essen- 
tially parallel with said major surface, and further com- 
prising first contact means that facilitate flowing an elec- 
tric current through said semiconductor layer structure 
such that the laser means has a radiation output; 

b) a quantity of electro-optic material; and 

c) second contact means that facilitate applying an electric 
field across said electro-optic material; 

Characterized in That 


connected to the setting potential (+Us) and to each 
column line (xl ... xm), and emitting a first output signal (to 
ms) when the setting counter-potential (— Us) is applied, 
second optical coupler light-emitting diode (Orxl ... 
Orxm), connected to the resetting potential (— Ur) and to 
each column line (xl ... xm), and emitting a second output 
signal (to mr) when a resetting counter-potential (+ Ur) is 
applied, 

a third optical coupler light-emitting diode (Osyl ... Oxyn), 
connected to the setting counter-potential (— Us) and to 
each row setting line (ysl ... ysn), and emitting a third 


e) the second contact means comprise a first and a second 
contact layer, with said first body comprising said first 
contact layer and a second body comprising said second 
contact layer, the laser means further comprising means 
for maintaining said second body in fixed relationship with 
said first body. 


5,301,202 


SEMICONDUCTOR RIDGE WAVEGUIDE LASER WITH 


ASYMMETRICAL CLADDING 


output signal (to ns) when a setting potential (+Us) is Christoph S. Harder, Zurich, Switzerland; Sridhar V. Iyer, 


applied, 

a fourth optical coupler light-emitting diode (Ory] ... Oryn), 
connected to the resetting counter-potential (+ Ur) and to 
each row resetting line (yrl ... yrn), and emitting a fourth 
output signal (to nr) when a resetting potential (— Ur) is 
applied, 

a corresponding photodetector in communication with said 
optical coupler light-emitting diodes, 

said optical coupler light-emitting diodes (Oxsl ... Osxm; 
Orxl ... Orxm; Osyl ... Oxyn; Oryl ... Oryn) sending said 
output signals (ms, mr, ns, nr) to a code converter (Dz) 
through said corresponding photodetector, which sends 
out comparison information to a processor (P), and said 


US. Cl. 372—46 


Beacon, N.Y.; Heinz P. Meier, Thalwil, Switzerland; Alfred 
Phillips, Jr., and Abbas Behfar-Rad, both of Wappingers 
Falls, N.Y., assignors to International Business Machines, 
Corporation, Armonk, N.Y. 
Filed Feb. 25, 1993, Ser. No. 22,212 

Int. Cl.5 HO1S 3/19 

6 Claims 
1. A semiconductor ridge waveguide laser structure com- 


prising: 


a semiconductor substrate; 

a first, lower cladding layer disposed on said substrate; 

an active layer disposed on said first cladding layer; 

a second, upper cladding layer disposed on said active layer, 
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said second cladding layer including a raised ridge section 
extending on said second cladding iayer; 

a contact layer disposed on said second cladding layer; 

said raised ridge section of said second cladding layer being 
formed by selectively etching said contact layer and said 
second cladding layer with a mask to provide a ridge 
portion having a thickness greater than the etched, non- 
ridge portion of said second cladding layer, and wherein 
said ridge portion has a width for supporting said contact 
layer; 


said first cladding layer being composed of AlGaAs and 
having a first mole concentration value of aluminum; 

said second cladding layer being composed of AlGaAs and 
having a second mole concentration value of aluminum; 
and 

wherein said first lower cladding layer has an aluminum 
mole concentration greater than the aluminum mole con- 
centration of said second, upper cladding layer. 


5,301,203 
SCALABLE AND STABLE, CW PHOTOLYTIC ATOMIC 
IODINE LASER 
LaVerne A. Schlie, and Robert D. Rathge, both of Albuquerque, 
N. Mex., assignors to The United States of America as repre- 
sented by the Secretary of the Air Force, Washington, D.C. 
Filed Sep. 23, 1992, Ser. No. 949,617 
Int. Cl.5 HO1S 3/22, 3/14 


U.S. Cl, 372—55 33 Claims 


a 


1. A scalable and stable, cw, high power, photolytic atomic 

iodine laser system, said laser system comprising: 

means for providing ultraviolet radiation to a laser gas me- 
dium to produce excited atomic iodine for a lasing me- 
dium, said means for providing ultraviolet radiation com- 
prising a plurality of RF/microwave sources and a plural- 
ity of plasma lamps connected to said RF/microwave 
sources for outpuiting ultraviolet energy; 

a laser fuel system, said fuel system providing a continuous 
flow of a laser fuel to form said laser gas medium, said 
laser fuel system further cleaning undesired material from 
said laser fuel; 

at least one laser gain cell, said laser gain cell having said 
laser gas medium flowing therethrough, said laser gas 
medium while therein reacting with said ultraviolet radia- 
tion; and 

at least one laser resonator, said laser resonator connected to 
said at least one laser gain cell, said laser resonator output- 
ting a laser beam. 


ELECTRICAL 


5,301,204 
POROUS SILICON AS A LIGHT SOURCE FOR RARE 
EARTH-DOPED CAF) LASER 
Chih-Chen Cho, Richardson, and Walter M. Duncan, Dallas, 
both of Tex., assignors to Texas Instruments Incorporated, 
Dallas, Tex. 
Continuation-in-part of Ser. No. 945,991, Sep. 15, 1992. This 
application Sep. 30, 1992, Ser. No. 953,902 
Int. Cl.5 HO1S 3/09 


US. Cl. 372—69 18 Claims 


1. A microcavity structure for generating intense spectral 

emissions, comprising: 

a semiconductor substrate; 

a CaF? thin film comprising a rare earth-dopant for generat- 
ing said intense spectral emissions in response to said 
CaF? thin film being optically pumped; 

a reflective cavity-forming medium for forming a cavity to 
reflect said intense spectral emissions; 

a porous-Si layer for optically pumping said CaF? thin film; 
and 

activating circuitry for pumping said porous silicon layer. 


5,301,205 
APPARATUS AND METHOD FOR DATA 
COMPRESSION USING SIGNAL-WEIGHTED 
QUANTIZING BIT ALLOCATION 
Kyoya Tsutsui, and Kenzo Akagiri, both of Kanagawa, Japan, 
assignors to Sony Corporation, Tokyo, Japan 
Filed Jan. 29, 1993, Ser. No. 11,376 
Claims priority, application Japan, Jan. 29, 1992, 4-036952 
Int. Cl.5 HO4K 1/00 


US. Cl. 375—1 65 Claims 


1. An apparatus for compressing a digital input signal to 
provide a compressed digital output signal, the apparatus com- 
prising: 

a means for deriving plural spectral coefficients from the 
digital input signal, and for grouping the spectral coeffici- 
ents into bands, each band having a band magnitude and a 
band frequency; and 

an adaptive bit allocation means for adaptively allocating a 
number of spectrum-dependent quantizing bits among the 
bands to allocate to each band a number of spectrum- 
dependent quantizing bits for quantizing each spectral 
coefficient in the band, the number of spectrum-dependent 
quantizing bits allocated to each band being determined 
according to the band magnitude, weighted depending on 
the band frequency. 
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5,301,206 

SPREAD SPECTRUM COMMUNICATION SYSTEM 
Yukinobu Ishigaki, Miura, and Takahisa Matsumoto, Yoko- 

hama, both of Japan, assignors to Victor Company of Japan, 

Inc., Yokohama, Japan 

Filed Feb. 4, 1993, Ser. No. 13,728 

Claims priority, application Japan, Feb. 7, 1992, 4-056923; 

Mar. 6, 1992, 4-084632; Apr. 28, 1992, 4-136004 
Int. Cl.5 HO4B 7/216 

US. Cl, 375—1 


1. A transmitter for a spread spectrum communication sys- 

tem comprising: 

an angle modulation means for performing angle modulation 
of intelligence signals; 

a frequency divider for receiving an angle-modulated signal 
outputted from said angle modulation means and dividing 
the frequency of this angle-modulated signal by a first 
dividing number to generate a modulation clock signal; 

a spread code generating means for producing a spread code 
on the basis of said modulation clock signal; and 

a spread spectrum modulation means for modulating said 
angle-modulated signal by said spread code to output a 
spread spectrum modulation signal. 


5,301,207 
TEST APPARATUS AND PROCESS FOR DIGITAL DATA 
SERVICE SYSTEM 
Earl Emerson, Somerset, and Craig A. Sharper, Bridgewater, 
both of N.J., assignors to Integrated Network Corporation, 
Bridgewater, N.J. 
Filed Apr. 3, 1992, Ser. No. 863,243 
Int. Cl.5 HO4B 3/46 
US. Cl. 375—10 


1. Apparatus for testing loop circuits lacking byte alignment 
from a network operating at a frequency F1 and using test 
equipment operating at a frequency of F1/2 comprising: 

a) a test unit for transmitting test signals at the rate of F1/2 
and wherein said test signals are framed into Y bit frames 
of X bytes of L bit length and wherein the same X bytes 
are transmitted X times per frame and wherein a consecu- 
tive series of n bits, each n bit occupying an n bit position 
in a byte are data bits; and 

b) a channel unit for receiving said test signals and selecting 
M successive bytes from each said frame for transmission 
of said data bits of said successive bytes over the loop 
circuit for testing the loop circuit and return of said data 
bits to said channel unit; 

c) reformatting means for reformatting the data bits returned 
from the loop circuit and compensating for any bit rota- 
tion caused by lack of byte alignment in the loop, compris- 
ing: 
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(i) selecting means for selecting at least M+ 1 successive 
bytes from the returned data bits; and 

(ii) comparing means for comparing bits from a predeter- 
mined one of said bit positions of each of the M+1 
successive bytes and determining which bytes of the 
M-+1 bytes has identical bits in the predetermined bit 
position; 

(iii) transmitting means for repeatedly transmitting one of 
the M+1 bytes with an identical bit in the predeter- 
mined bit position and wherein L, Y and M are integer 
numbers. 


5,301,208 
TRANSFORMER BUS COUPLER 
Melvin H. Rhodes, Cedar Rapids, Iowa, assignor to The United 
States of America as represented by the Secretary of the Air 
Force, Washington, D.C. 
Filed Feb. 25, 1992, Ser. No. 843,652 
Int. Cl.5 HO4B 3/00 
US. Cl. 375—36 


— soe 


pro-Pe---------- 


4. A transformer bus coupler for electrically connecting a 
transceiver to a data bus in which has first and second transmis- 
sion lines, said transceiver having a transmitter which pro- 
duces data signals with a data signal voltage and a data signal 
current and a receiver which receives said data signals, said 
transformers bus coupler having an electrical admittance 
which attenuates the data signal current by a first proportion 
and an adjusted bus coupler impedance which attenuates the 
data signal voltage by a second proportion that approximately 
equals the first proportion, said transformer bus coupler there- 
fore maintaining a voltage-to-current ratio in said data signals, 
said transformer bus coupler comprising: 

first and second transformers which have windings on their 

transceiver side and their coupler side, said first trans- 
former being electrically connected with said transmitter 
with its windings on its transceiver side and receiving said 
data signals therefrom, said second transformer being 
electrically connected with said receiver with its windings 
on its transceiver side, said first and second transformers 
being coupled together with their windings on their cou- 
pler side; 

third and fourth transformers which have windings on their 

transceiver side and on their coupler side, and said wind- 
ings on said transceiver side of said third and fourth trans- 
formers being respectively connected with the coupler 
side windings of the first and second transformers, said 
third and fourth transformers having their windings on 
their coupler side electrically connected in a series; 

first and second isolation resistors which respectively con- 

nect the coupler side windings of the third and fourth 
transformers to said first and second transmission lines of 
said data bus to enable said third transformer to output 
said data signals onto said data bus, and to enable said 
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fourth transformer to receive data signals from said data 
bus for said receiver; 

first and second series resistors which are electrically con- 
nected in a series circuit with each other in said first trans- 
mission line of said data bus, said first and second series 
resistors collectively providing a first series impednce that 
attenuates said data signal voltage of said data signals by 
the same proportion that the data signal current is attenu- 
ated by the admittance of the transformer bus coupler; and 

third and fourth series resistors which are electrically con- 
nected in a series circuit with each other between said 
second transmission line of said data bus, said third and 
fourth series resistors collectively providing a second 
series impedance which combines with said first series 
impedance to form said adjusted bus coupler impedance to 
thereby attenuate said data signal voltage by the same 
proportion that the data signal current is attenuated by the 
electrical admittance of the transformer bus coupler. 


5,301,209 
MULTIDIMENSIONAL TRELLIS-CODED 
MODULATION FOR FADING CHANNELS 
Lee-Fang Wei, Lincroft, N.J., assignor to AT&T Bell Laborato- 
ries, Murray Hill, N.J. 
Filed Oct. 9, 1991, Ser. No. 773,828 
Int. Cl.5 HO4L 5/12, 23/02 


US. Cl. 375—39 





1. A method comprising 

receiving a stream of input data comprising an average of m 
data bits every T signaling interval, where m>O and 
T>0, 

using a trellis-encoder to encode the stream of input data 
into one of a plurality of sequences of 2N-dimensional 
signal points, where N>1, said 2N-dimensional signal 
points being taken from a 2N-dimensional constellation, 
said trellis-encoder having an X-fold time diversity, where 
X>1, and 

transmitting the sequence of 2N-dimensional signal points, 

said constellation comprising a first and a second family, 
each family comprising a number of subsets, each subset 
comprising at least one 2N-dimensional signal point, 

said trellis-encoder comprising a number of states, each state 
having a plurality of state transitions, said plurality of state 
transitions being assigned subsets of the same family, 
where those states with state transitions assigned subsets 
of the first family are included in a first set and those states 
with state transitions assigned subsets of the second family 
are included in a second set, and where those state transi- 
tions between a present state and a plurality of next states, 
said next states being in the same set of states, are assigned 
subsets which maximize the minimum time diversity be- 
tween those subsets. 


ELECTRICAL 


5,301,210 
COHERENT DEMODULATING DEVICE WITH CARRIER 
WAVE RECOVERING DIGITAL CIRCUIT 
Patrick Vandamme, Perros Guirec; Joélle Kervarec, Pleumeur 
Bodou, and Alain Leclert, Ploulec’h, all of France, assignors 
to France Telecom, France 
Filed Aug. 31, 1992, Ser. No. 937,279 
Claims priority, application France, Aug. 30, 1991, 91 10760 
Int. Cl.5 HO4L 27/22; HO3D 1/00 
U.S. Cl. 375—83 


DIGITAL 
PHASE 


CARRIER 
RECOVERING 
CIRCUIT 


1. A coherent demodulating device in a receiver receiving a 
modulated signal obtained by multi-symbol modulation of two 
quadrature modulation carrier waves, said coherent demodu- 
lating device comprising 

demodulating means supplying quadrature demodulation 

carrier waves for demodulating said modulated signal into 
two demodulated analog component signals, said quadra- 
ture demodulation carrier waves having a frequency be- 
longing to a frequential uncertainty range of said modula- 
tion carrier waves, 

sampling means operating at a symbol clock frequency of 

said modulated signal for converting said two demodu- 
lated analog component signals into two incoming digital 
signals forming coupled of samples, 

digital phase shifting means for phase shifting said two in- 

coming signals by a digital demodulation phase into two 
outgoing digital signals, 

digital phase comparing means for receiving said two outgo- 

ing digital signals and for producing, at said symbol clock 
frequency, first and second error signal pulses, respec- 
tively, corresponding to negative and positive phase dif- 
ferences between said demodulation carrier waves and 
said modulation carrier waves, 

digital frequency comparing means receiving said two out- 

‘ going digital signals for producing, at said symbol clock 
frequency, third and fourth error signal pulses, respec- 
tively, corresponding to positive and negative frequency 
differences between said demodulation carrier waves and 
said modulation carrier waves, 

state detecting means for supplying detection pulses respon- 

sive t amplitudes of said outgoing digital signals lying in 
respective predetermined amplitude intervals during each 
period of said symbol clock frequency, thereby deriving a 
logic control signal, 

switching means responsive to said logic control signal for 

activating said frequency comparing means and deactivat- 
ing said phase comparing means when a count of said 
detection pulses cumulated during a period multiple of 
said symbol clock period is greater than a first predeter- 
mined threshold, and for deactivating said frequency 
comparing means and activating said phase comparing 
means when said count of said detection pulses cumulated 
during said multiple period is less than said first threshold, 
and 

digital processing means for calculating said digital demodu- 

lation phase as a function of said error signal pulses pro- 
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duced by one of said digital phase comparing means and 
digital frequency comparing means which is activated, so 
as to a posteriori compensate for phase and frequency 
differences between said modulation carrier waves and 
said demodulation carrier waves by phase shifting said 
two incoming signals. 


5,301,211 
FUEL ASSEMBLY SPUTTERING PROCESS 

William J. Bryan, Granby, and Patrick A. Perrotti, Newington, 

both of Conn., assignors to Combustion Engineering, Inc., 

Windsor, Conn. 

Filed Aug. 3, 1992, Ser. No. 924,732 
The portion of the term of this patent subsequent to Dec. 21, 
2010, has been disclaimed. 
Int. Cl.5 G21C 19/00 


US. Cl. 376—260 20 Claims 


YT ~~ 


Gy 
100 


= UF =| SUPPLY 
a VARBS AAMAS Ui. ie, 


17. A method for coating the inside surface of a zircaloy 
control rod guide tube with a wear resistant ceramic com- 
pound, comprising: 

supporting the guide tube in a fixture; 

supporting a source tube of metailic material coaxially 

within the cladding tube, thereby defining a cylindrical 
annular space between the tubes; 
evacuating the annular space and backfilling the annular 
space with an inert working gas and a reactant gas to a 
pressure sufficient to sustain a plasma discharge; 

connecting a power supply to the guide tube with a positive 
bias as an anode and to the source tube with a negative 
bias as a cathode, such that a plasma of the working gas is 
established in the annular space; 

establishing a circumferential magnetic field around the 

source tube to confine and shape the plasma; 

whereby the source tube is bombarded with ions from the 

plasma and metallic material is thereby sputtered from the 
source tube so as to react with the reactant gas to form 
said ceramic compound which is deposited as a coating on 
the inside surface of the guide tube. 
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5,301,212 
APPARATUS FOR DISMANTLING AN IRRADIATED 
COMPONENT OF A NUCLEAR REACTOR BY THE 
CUTTING OF ITS WALL 
Paul Jacquier, Tassin-La-Demi-Lune, and Jean-Paul Guigon, 
Givry, both of France, assignors to Framatome, Courbevoie, 
France 
Division of Ser. No. 721,699, Jun. 26, 1991, Pat. No. 5,239,564. 
This application Nov. 17, 1992, Ser. No. 977,714 
Claims priority, application France, Jun. 27, 1990, 90 08117; 
Nov. 7, 1990, 90 13816 
Int. Cl.5 G21F 9/28 
US. Cl. 376—260 2 Claims 
1. Apparatus for vertical, stepwise displacement of a compo- 
nent, said apparatus comprising 
(a) a raising device consisting of metal plates assembled in 
the form of a frame and fixed to jack boxes, each contain- 
ing a jack, so as to displace said raising device both ways 
in a direction perpendicular to a plane of said frame; and 
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metal plates assembled in the form of a frame, the shape 
and dimensions of said frame constituting the modular 
lifting element allowing it to be introduced into said frame 
of said raising device in a direction perpendicular to said 
frame, the modular element introduced into said frame of 
said raising device being in an assembly position allowing 
it to be fastened to said raising device, the frame of said 


raising device comprising orifices passing through said 
metal plates of said frame and each of said modular lifting 
elements comprising orifices coming into alignment with 
orifices of said frame of said raising device in the assembly 
position of a modular lifting element and of the raising 
device, connecting means consisting of keys being capable 
of being introduced into the aligned orifices of said frame 
of said raising device and of said modular lifting element. 


5,301,213 
METHOD OF FIELD REPLACEMENT OF AN 
ELECTRICAL CONNECTOR FOR NUCLEAR REACTOR 
INSTRUMENTATION 

Michael J. Linden, Wethersfield, and Brian D. Williamson, 

West Hartford, both of Conn., assignors to Combustion Engi- 

neering, Inc., Windsor, Conn. 

Filed Jun. 8, 1993, Ser. No. 74,125 
Int. Cl.5 G21C 19/00 

US. Cl. 376—260 


1. The method of repairing a damaged or malfunctioning 
electrical connector of a safety related nuclear reactor instru- 


(b) a plurality of modular lifting elements each consisting of ment and its associated sheathed mineral insulated cable in 
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place in the radioactive reactor environment comprising cut- 
ting the sheathed cable to the damaged or malfunctioning 
connector portion and removing said connector portion, pro- 
viding a new replacement connector portion, wiring the re- 
placement connector portion and the cut sheathed cable as 
required and insulating the same, securing said connector 
portion to said cut sheathed cable by means of a shape memory 
alloy tubular coupling, said coupling having an original inner 
diameter slightly less than said cut sheathed cable and said 
replacement connector but having been expanded within the 
critical limit of the material to a diameter greater than said 
cable and said replacement connector while at a temperature 
below its critical temperature, positioning said expanded cou- 
pling so that said cable and replacement connector are re- 
ceived within and extending into the coupling from opposite 
ends, heating said coupling so that the material thereof passes 
through its critical temperature and returns to its original shape 
and accordingly to a diameter slightly less than that of said cut 
sheathed cable and said replacement connector thus securely 
gripping the same, said coupling having extending inward 
from its inner surface a circumferential ridge or barb and an 
axially oriented ridge or barb in engagement with each of the 
members it is securing together. 


5,301,214 
ASSEMBLING APPARATUS FOR NUCLEAR FUEL 
ASSEMBLY 

Akihiro Kato; Masashi Yoshida, and Katsunori Ohuchi, all of 

Ibaraki, Japan, assignors to Mitsubishi Nuclear Fuel Co., 

Tokyo, Japan 

Filed Oct. 16, 1992, Ser. No. 962,105 

Claims priority, application Japan, Oct. 24, 1991, 3-278097; 

Aug. 28, 1992, 4-230591 
Int. Cl.5 G21C 19/00 

US. Cl. 376—261 


1. An assembling apparatus for a fuel assembly comprising a 
plurality of grids of a latticed structure, aligned about a central 
axis of said apparatus and containing a plurality of grid cells 
into which fuel rods and control rod guide pipes are inserted, 
wherein said plurality of grid cells consist essentially of: 

a plurality of pipe-cells disposed in predetermined locations 
in said grids for inserting control rod pipes passing 
through said grids; 

a plurality of fuel-rod-cells disposed in the remaining loca- 
tions of said grids for holding a plurality of fuel rods 
passing through said grids; 

said apparatus comprising, in the order from an entry-side 
end of said apparatus; 

(a) a fuel rod magazine aligned about said central axis and 
situated at said entry-side end, for housing said fuel rods 
extending longitudinally in parallel alignment; 

(b) support frames aligned about said central axis, for 
supporting said grids so that said grid cells face in the 
direction of longitudinally extending fuel rods; and 

(c) a pull-in loader for loading fuel rods, aligned about said 
central axis and freely rotatably disposed on an exit-side 
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end of said apparatus opposite to said fuel rod magazine, 
said pull-in loader having: 

a plurality of pull-in rods provided with gripping means 
attached to the tip end thereof for gripping and loading 
said fuel rods in said fuel assembly, wherein: 

(d) said pipe-cells are situated in said lattice structure so 
that the locations of said grid cells assigned to pipe-cells 
in one quadrant of said grids are identical with the 
locations of pipe-cells in the remaining three quadrants 
when said one quadrant is rotated in steps of ninety 
degrees about said central axis of said grids; and 

(e) said pull-in loader is provided with: 

a plurality of pull-in rods, of a sufficient length to reach 
the exit-side of said fuel rods ty translating longitudi- 
nally toward said fuel rod magazine along said central 
axis, wherein said pull-in rods are aligned and corre- 
sponded with the locations of said fuel-rod cells; 

(f) said pull-in loader comprising: 

(f1) an extended base which supports the pull-in rods in 
the direction of a longitudinal direction of the fuel rods; 
and 

(f2) a driving means for rotating said extended base to 
orbit around said central axis. 


5,301,215 
NUCLEAR REACTOR BUILDING 
Perng-Fei Gou, Saratoga; Harold E. Townsend, Campbell, both 
of Calif., and Giancarlo Barbanti, Sirtori, Italy, assignors to 
General Electric Company, San Jose, Calif. 
Filed Nov. 25, 1992, Ser. No. 981,731 
Int. Cl.5 G21C 9/004 
US. Cl. 376—283 


2 


1. A building for enclosing a nuclear reactor comprising: 

a containment vessel for surrounding said reactor; 

a wetwell disposed inside said containment vessel and in- 
cluding an inner wall, an outer wall, a floor, and a roof 
defining a wetwell pool, for containing wetwell water at a 
predetermined level from said wetwell floor, and a sup- 
pression chamber disposed above said wetwell pool; 

said wetwell and said containment vessel defining a drywell 
for surrounding said reactor, said drywell including a gas; 

a plurality of vents disposed in said wetwell pool and in flow 
communication with said drywell for channelling steam 
releasable in said drywell from said reactor for condensing 
said steam; 

a shell disposed inside said wetwell and extending into said 
wetwell pool to define a dry gap devoid of said wetwell 
water and disposed in flow communication with said 
suppression chamber; 

said shell being spaced from at least one of said wetwell 
inner and outer walls to define said dry gap; 

said shell extending from said wetwell floor and into said 
suppression chamber; and 

said wetwell roof comprising a slab disposed above a plural- 
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ity of spaced apart support beams, said beams defining 
therebetween an auxiliary chamber disposed in flow com- 
munication with said suppression chamber. 


5,301,216 
METHOD OF OPERATING A NUCLEAR REACTOR 
WITH EMERGENCY COOLING SYSTEM ECONOMY 
Hans V. Klapdor, Heidelberg, and Josef Metzinger, Eberbach, 
both of Fed. Rep. of Germany, assignors to Max-Planck- 
Gesellschaft zur Foerderung der Wissenschaften e.V., Goetti- 
gen, Fed. Rep. of Germany 
Continuation of Ser. No. 866,074, Apr. 1, 1992, abandoned, 
which is a continuation of Ser. No. 657,898, Feb. 20, 1991, 
abandoned, which is a continuation of Ser. No. 376,967, Jul. 6, 
1989, abandoned, which is a continuation of Ser. No. 220,364, 
Jul, 11, 1988, abandoned, which is a continuation of Ser. No. 
780,491, Sep. 26, 1985, abandoned. This application Feb. 23, 
1993, Ser. No. 21,729 
Claims priority, application Fed. Rep. of Germany, Sep. 27, 
1984, 3435541; Jul. 5, 1985, 3524175 
Int. Cl.5 G21C 15/18 


US. Cl. 376—299 5 Claims 
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1. A method of operating a nuclear reactor which includes 
an emergency cooling system having a predetermined maxi- 
mum rated emergency cooling capacity for dissipating reactor 
heat including decay heat, in which method said nuclear reac- 
tor is operated with a maximum rated power output which has 
a value equal to or less than a value thereof, hereinafter re- 
ferred to as the highest permissible value thereof, at which a 
shut-down of the reactor will produce a predicted integral 
decay heat (E7#o0pR), at some time soon after shut-down, which 
is protected by said predetermined maximum rated emergency 
cooling capacity, said predicted integral decay heat being 
calculable from the data of FIG. 8 hereof by the calculational 
procedure set forth in the APPENDIX hereof, in which 
method said maximum rated power output has a value which is 
equal to or less than said highest permissible value of said 
maximum rated power output and when it is less than said 
highest permissible value thereof, said maximum rated power 
output is greater than 95% of said highest permissible value 
thereof. 


5,301,217 
DEVICE FOR THE RECOMBINATION OF HYDROGEN 
AND OXYGEN AND NUCLEAR POWER PLANT USING 
THE DEVICE 

Reinhard Heck, and Karl-Heinz Schwenk, both of Hanau, Fed. 

Rep. of Germany, assignors to Siemens Aktiengesellschaft, 

Munich, Fed. Rep. of Germany 

Filed Nov. 12, 1992, Ser. No. 975,528 

Claims priority, application Fed. Rep. of Germany, May 11, 

1990, 4015228 
Int. Cl.5 G21C 9/06 

US. Cl. 376—301 

39. A nuclear power plant, comprising: 

a containment; and 

a device for eliminating hydrogen being located in or form- 


40 Claims 
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ing in said containment by the recombination of hydrogen 
and oxygen, said device including: 

catalyst bodies having surfaces and a catalytic coating on 
said surfaces over which a gas and vapor mixture contain- 
ing hydrogen to be eliminated is to be conducted; 

a casing surrounding and retaining said catalyst bodies, said 
casing having at least one permanently open gas inlet 
aperture and one permanently open gas outlet aperture, 
and a gas flow path in said casing through which said 
apertures communicate with one another, said catalyst 
bodies being disposed downstream of said at least one gas 
inlet aperture in said gas flow path in said casing; 

said catalyst bodies being flat bodies formed of multi-layered 
sheet metal in a multi-channel configuration forming a 
plurality of gas flow channels connected parallel to one 
another, said multi-channel configuration having ends, 


' 
fle |-2 
wail mone MP 
AZ tl 
1 12 


some of said gas flow channels having channel cross sec- 
tions being defined by at least an adjacent two of said flat 
bodies being spaced-apart, and said gas flow channels at 
the ends of said multi-channel configuration having chan- 
nel cross sections being defined by at least one of said flat 
bodies; and 

said flat bodies each having: 

a metal support sheet, 

a porous adhesion-promoting surface structure of said sup- 
port sheet with a thickness of less than 10 pm. 

a porous intermediate layer applied to said adhesion-promot- 
ing surface structure for increasing surface area, and 

a catalyst being applied to said intermediate layer and being 
formed of a noble metal selected from the group consist- 
ing of platinum and palladium, said catalyst coating being 
distributed finely enough to preserve porosity of said 
intermediate layer. 


5,301,218 
TOLERANT METAL FUEL/CLADDING BARRIER AND 
RELATED METHOD OF INSTALLATION 

Ira N. Taylor, Jr., Livermore, and Donald C. Wadekamper, 

Pleasanton, both of Calif., assignors to General Electric Com- 

pany, San Jose, Calif. 

Filed Oct. 22, 1992, Ser. No. 964,995 
Int. Cl.5 G21C 3/00 

USS. Cl. 376—417 20 Claims 

1. In a fuel element for a nuclear reactor comprising an 
elongated body a metal alloy fissionable fuel housed within a 
sealed elongated cladding, said body of fuel having a smaller 
cross-sectional area than the cross-sectional of the internal 
space of said thereby providing an intermediate said body of 
fuel and said cladding, and a barrier of material arranged in 
said intermediate space to circumferentially surround said 
body of fuel, the improvement wherein said barrier comprises 
a multi-layer rolled foil held in a tubular shape by tack welding 
and having a section with an innermost layer, an outermost 
layer and an intermediate layer, said innermost layer lying 
between said body of fuel and said intermediate layer, said 
intermediate layer lying between said innermost and said out- 
ermost layers, and said outermost layer lying between said 
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intermediate layer and said cladding, said outermost layer and 
said intermediate layer being tack welded to each other at 


points on said outermost layer which are removed from an 
outer longitudinal edge of said foil. 


5,301,219 
UNINTERRUPTED, ENHANCED-RATE EVENT 
SEQUENCER WITH MIXED-SPEED COUNTER 
MODULES 
Willard M. Cronyn, San Diego, Calif., assignor to The United 
States of America as represented by the Secretary of the Navy, 
Washington, D.C. 
Filed Dec. 18, 1991, Ser. No. 809,349 
The portion of the term of this patent subsequent to Aug. 25, 
2009, has been disclaimed. 
Int. Cl.5 GO6F 9/00 
U.S. Cl. 377—44 


1. A counting apparatus for indicating a count in N (a num- 
ber) bits comprising: 

an M bit low-order counter for indicating M (a number less 
than N) low-order bits of said N bits, said M low-order 
bits including a most significant bit (MSb) that is low in a 
first count state and that is high in a second count state; 

a first N-M bit high-order counter for use in conjunction 
with said M bit low-order counter for indicating N-M 


high-order bits of said N bits, said first N-M bit high-order 


counter being incremented When said MSb changes from 
low to high and presenting a stable count during said first 
count state and presenting an unstable count during at 
least a portion of said second count state upon being incre- 
mented by said MSb; 

a second N-M bit high-order counter for use in conjunction 
with said M bit low-order counter for indicating N-M 
high-order bits of said N bits, said second N-M bit high- 
order counter being incremented when said MSb changes 
from high to low and presenting a stable count during said 
second count state and presenting an unstable count dur- 
ing at least a portion of said first count state upon being 
incremented by said MSb; and 

a switch operably coupled to said first and second N-M bit 
high-order counters for selectably switching to said first 
N-M bit high-order counter when a stable count during 
said first count state is desired, and for selectably switch- 
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ing to said second N-M bit high-order counter when a 
stable count during said second count state is desired. 


5,301,220 
MULTI-MODE ACQUISITION X-RAY IMAGING 
METHOD AND APPARATUS 
Hung Y. Wong, Solon, Ohio, assignor to Picker International, 
Inc., Highland Hts., Ohio 
Filed Sep. 3, 1992, Ser. No. 940,180 
Int. Cl.5 HO5G 1/64 
US. Cl. 348—162 











14. A method of validating a last image acquired during 
operation of an x-ray system: 

projecting x-rays across an examination region; 

ending the projection of the x-rays across the examination 
region; 

monitoring a time within a cycle of a reference signal that 
the projection of x-rays ends; 

determining whether x-ray exposure was completed prior to 
the monitored time in the reference signal cycle; and, 

generating a valid frame signal when the x-ray exposure was 
completed prior to the monitored time in the reference 
signal cycle. 


5,301,221 
INTRA OPERATIVE X-RAY CASSETTE HOLDER 
Stephen Yakubisin, 903 Union St., Taylor, Pa. 18517 
Filed Apr. 1, 1993, Ser. No. 41,509 
Int. Cl.5 GO3B 42/02 
U.S. Cl. 378—181 


1. Apparatus for holding and positioning an x-ray grid and a 
cassette, alone or in combination, relative to a patient on an 
operating table having a side rail, comprising: 

a lower support assembly mountable at a selected location 

along said side rail; 
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an upper support assembly releasably and adjustably at- 
tached to said lower support assembly, said upper support 
assembly including an L-shaped member having a vertical 
leg with an elongate slot and a horizontal leg with an 
elongate slot; and 

bracket means adjustably attached to said upper support 
assembly for holding various size x-ray grids and cassettes 
at various vertical and angular positions relative to said 
upper support assembly; whereby the attachment of said 
upper support assembly to said lower support assembly is 
adjustable to position said x-ray grids and cassettes a 
desired distance from said operating table, and said upper 
support assembly is removable from said lower support 
assembly so that said lower support assembly can remain 
attached to said side rail. 


5,301,222 
PORTABLE RADIO TELEPHONE SET FOR 
GENERATING PATTERN SIGNALS REPRESENTATIVE 
OF ALPHANUMERIC LETTERS INDICATIVE OF A 
TELEPHONE NUMBER 
Ryuhei Fujiwara, Tokyo, Japan, assignor to NEC Corporation, 
Japan 
Filed Jan. 23, 1991, Ser. No. 644,915 
Claims priority, application Japan, Jan. 24, 1990, 2-14246 
Int. Cl.5 HO4M 11/00, 1/00 


US. Cl. 379—58 8 Claims 


1. A portable radio telephone set, comprising: 

a ball rotating to be moved on a surface of an article by 
manipulation of an operator; 

first and second encoders for generating first and second 
signals of ball moving distances in first and second direc- 
tions orthogonal to each other; 

means for generating pattern signals of alphanumeric letters 
in accordance with said first and second signals; 

a first memory for storing patterns of alphanumeric letters; 

a second memory having a first region for storing said pat- 
tern signals temporarily and a second region for storing 
said pattern signals transferred from said first region in 
non-volatile mode; 

means for comparing a pattern defined by said pattern sig- 
nals with a pattern of said first memory to generate a 
coincidence signal; 

means for modulating a telephone number obtained from 
patterns determined by said coincidence signals; and 

means for transmitting said modulated telephone number to 
air by an antenna. 
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5,301,223 
CELLULAR TELEPHONE SYSTEM WITH REMOTE 
PROGRAMMING, VOICE RESPONSIVE 
REGISTRATION AND REAL TIME BILLING 
Charles G. Amadon, Seattle; Rick F. Combest, Winslow; David 
M. Stanhope, Tacoma, and Cameron S. Elliott, Seattle, all of 
Wash., assignors to Cellular Technical Services Company, 
Inc., Seattle, Wash. 
Continuation of Ser. No. 603,166, Oct. 25, 1990, abandoned, 
which is a continuation-in-part of Ser. No. 527,136, May 22, 
1990, abandoned. This application Aug. 25, 1992, Ser. No. 
934,308 
Int. Cl.5 HO4M 11/00, 15/00; H04Q 7/00 


USS. Cl. 379—58 8 Claims 


1. A mobile telephone rental system comprising mobile 
telephone transceiver units installed in rental vehicles and 
operated in conjunction with cell sites and cellular switches in 
mobile telephone switching office (MTSOs) which route calls 
to and from the mobile telephone units through a public 
switched telephone network (PSTN) with the system also 
comprising one or more collectors connected to the one or 
more cellular switches, a voice response system, and a registra- 
tion system, such rental system including: 

means in the mobile telephone unit for dialing a specific, 

pre-programmed voice response system; 

means in the mobile telephone unit and the voice response 

system for establishing a bi-directional dual tone modulat- 
ing frequency (DTMF) communication protocol upon 
connection of the call between the mobile telephone unit 
and the voice response system; 

means in the mobile telephone unit for transmitting mobile 

identification number (MIN) and status information to the 
voice response system; 

means for establishing data encryption of DTMF packet 

data units (PDUs) as well as keyed entry by the user at the 
unit handset; 

means for programming a digital lock code upon command 

from the voice response system; 

means for locking the mobile telephone unit upon command 

from the voice response system; 

means for enabling the voice response system to detect user 

key presses on the handset upon command from the voice 
response system; 

means for termination of the connection between the mobile 

telephone unit and the voice response system upon com- 
mand from the voice response system or the mobile tele- 
phone unit; 

means for directing the mobile telephone unit to establish 

radio communication on the A or B Band upon command 
from the boice response system; 
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means for directing the mobile telephone unit to contact the 
voice response system upon entering a new cellular ser- 
vice area; 

means for allowing the mobile telephone unit to make calls; 
and 

means for unlocking the mobile telephone unit upon entry of 
a valid digital lock code by user key pressed entry at the 
handset. 


5,301,224 
MOBILE TELEPHONE WITH LATERAL 
LOUDSPEAKER 
Ron Major, Coates, United Kingdom, assignor to Nokia Mobile 
Phones (U.K.) Limited, Surrey, United Kingdom 
Continuation of Ser. No. 937,441, Aug. 27, 1992, abandoned, 
which is a continuation of Ser. No. 653,781, Feb. 11, 1991, 
abandoned. This application Jul. 28, 1993, Ser. No. 98,697 
Claims priority, application United Kingdom, Feb. 20, 1990, 
9003798 
Int. Cl.5 HO4M 11/00, 1/76 


USS. Cl. 379—58 20 Claims 


1. Mobile telephone apparatus for a vehicle comprising a 
telephone with an elongate handset, and a cradle member 
having means for mounting to the vehicle in two reversible 
orientations; said cradle member including means for releas- 
ably holding and locating the handset in a generally vertically 
oriented upright position in both of said reversible mounting 
orientations, and a loudspeaker grille disposed laterally of the 
handset when the handset is located on the cradle. 


5,301,225 
METHOD AND SYSTEM FOR DYNAMICALLY 
REGULATING A POWER SAVING PERIOD WITHIN A 
RADIO TELECOMMUNICATION SYSTEM 
Kazuhiro Suzuki, Koganei; Tsuneo Furuya, Yokohama; Kenzo 
Urabe, Sendai; Yoshinobu Yamamoto, Fujisawa, and Hideya 
Suzuki, Hachioji, all of Japan, assignors to Hitachi, Ltd. and 
Kokusai Electric Co. Ltd. 
Filed Dec. 23, 1992, Ser. No. 996,150 
Claims priority, application Japan, Dec. 27, 1991, 3-345835 
Int. Cl.5 HO4M 11/00 
US, Cl. 379—59 7 Claims 
6. In a radio telecommunication system including a plurality 
of cell sites individually taking charge of predetermined areas 
each site having a cell site memory and mobile stations having 
a function of intermittently receiving signals each station hav- 
ing a mobile station memory, a radio telecommunication 
method for holding down blocking to the minimum and reduc- 
ing the power consumption in the mobile station, comprising 
the steps of: 
storing, in the cell site memory of each cell site, a mobile 
station identification periodically transmitted from a mo- 
bile station existing in each area, battery-saving receiving 
period information, and battery-saving receiving time, so 
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as to be associated with each other, in a cell site memory 
by using a cell site internal timer for sensing time; 

storing blocking information indicating that blocking has 
occurred, in case a paging signal is sent to a mobile station 
in an area in response to a paging request made by a PBX 
(Private Branch Exchange) or a public switched tele- 
phone network control unit and an answer is not returned 
from the mobile station in response to the paging signal, in 
said cell site memory so as to be associated with a mobile 
station ID on said cell site memory; 

informing the mobile station of the blocking information 
according to the information on said cell site memory; 


storing, in the mobile station, battery-saving receiving per- 
iod information to intermittently exercise on /off control 
over a receiving unit, by using a mobile station internal 
timer for sensing the time; and 

periodically transmitting said battery-saving receiving per- 
iod information to a cell site and increasing /decreasing 
the battery-saving receiving period information on said 
mobile station memory according to presence /absence of 
blocking information fed from said cell site to control the 
battery-saving receiving period. 


5,301,226 
VOICE PROCESSING SYSTEMS CONNECTED IN A 
CLUSTER 
Peter D. Olson, Los Gatos, and Burton N. Kendall, Saratoga, 
both of Calif., assignors to OCTEL Communications Corpora- 
tion, Milpitas, Calif. 
Filed Feb. 5, 1992, Ser. No. 831,464 
Int. Cl.5 HO4M 3/50 
U.S. Cl. 379—67 








2. An information server system comprising in combination, 

a plurality of information server modules for providing 
mailbox facilities for a plurality of users, 

a plurality of input lines arranged in one hunt group, said 
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input lines being distributed among said information 
server modules, 

a profile for each of said users, said profiles being distributed 
among said modules, each profile being stored on at least 
two of said modules, 

a local bus means connecting said information server mod- 
ules into a cluster and, 

profile obtaining means in each of said modules operable in 
response to an incoming call directed to a particular user, 
for obtaining the profile of said particular user irrespective 
of where said profile is stored, 

whereby any of said information server modules can handle 
a call directed to any user. 


5,301,227 
AUTOMATIC DIAL TELEPHONE 

Shoichi Kamei, Hirakata; Masayuki lida; Shinichi Tsurufuji, 

both of Yawata; Hiroki Ohnishi, Hirakata, and Kazumi Oh- 

kura, Higashiosaka, all of Japan, assignors to Sanyo Electic 

Co., Ltd., Moriguchi, Japan 

Continuation of Ser. No. 510,626, Apr. 17, 1990, abandoned. 
This application Jun. 10, 1992, Ser. No. 896,414 

Claims priority, application Japan, Apr. 17, 1989, 1-96706; 
Apr. 20, 1989, 1-100780; May 12, 1989, 1-119103; Jul. 20, 1989, 
1-187795 

Int. Cl.5 HO4M 1/26, 1/56 

US. Cl. 379—88 





1. An automatic dial telephone by which a user can voice 
initiate a call to a selected station and/or party, the automatic 
dial telephone comprising: 

first means for storing a plurality of discrete voice reference 

patterns, each discrete voice reference pattern represent- 
ing a party to be called; 

second means for storing a telephone number for each such 

party; 

third means for storing a user voice reference pattern repre- 

senting a command for confirmation; 

means for comparing a voice input pattern with discrete 
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patterns, which is followed by said command for confir- 
mation; and 

means for selecting and transmitting, as a signal, the tele- 
phone number of the identified party to be called. 


5,301,228 
COMMUNICATION DEVICE WITH A DETACHABLE 
RECORDING MEDIUM 

Yoshihiro Kakigi; Masaharu Washizaki, and Takashi Takenaka, 

all of Higashihiroshima, Japan, assignors to Sharp Kabushiki 

Kaisha, Osaka, Japan 

Filed Feb. 12, 1992, Ser. No. 834,159 

Claims priority, application Japan, Feb. 18, 1991, 3-46197; 

May 31, 1991, 3-129569 
Int. Cl.5 HO4M 11/00 


US. Cl, 379—100 15 Claims 


A 


77 


1. A communication device for receiving voice signals and 
image signals via a telephone line, including a detachable re- 
cording medium that records the voice signals/image signals 
sequentially, said communication device comprising: 

means for recording said received voice signals/image sig- 

nals on said detachable recording medium, 

means for sequentially reproducing said recorded voice 

signals/image signals, 

means for recording on said detachable recording medium, 

index information including a voice signal/image signal 
indicator and a recorded position on said detachable re- 
cording medium, and 

means for reading and storing the index information in a 

memory of said communication device when said detach- 
able recording medium is loaded into said communication 
device and controlling recording to and reproduction 
from said detachable recording medium according to the 
index information; 

said detachable recording medium including a voice signal- 

/image signal record region at a top portion, followed by 
an index information region for the index information. 


5,301,229 
ADJUSTABLE HEIGHT PEDESTAL FOR PUBLIC AND 
COIN TELEPHONES 


voice reference patterns similar thereto to obtain a list of James E. Raynor, Woodstock, Ga., assignor to Phillips & 


discrete voice reference patterns similar to the voice input 
pattern; 

means for outputting audible signals, representing the dis- 
crete voice reference patterns from the list of discrete 
voice reference patterns, in order of descending similarit 
to the voice input pattern, said outputting means including 
pause means, to produce a pause period following each 
audible signal output, for a user to input a user voice signal 
command for confirmation of the identity of the party to 
be called; 

said command for confirmation operating to stop said out- 
putting means from outputting audible signals represent- 
ing any discrete voice reference patterns remaining on the 
list of discrete voice reference patterns following an out- 
put of an audible signal, representing a discrete voice 
reference pattern from the list of discrete voice reference 


Brooks/Gladwin, Inc., Ga. 
Filed Feb. 24, 1992, Ser. No. 840,107 
Int. C1.5 HO4M 17/00 
US. Cl. 379—143 18 Claims 
1. An improved adjustable height mounting pedestal for 
mounting a public or coin telephone, the telephone having a 
rear portion, said mounting pedestal comprising: 
an elongate upright post having a base for mounting to a 
mounting surface; 
an elongate backboard mounting enclosure telescopically 
mounted to said upright post for supporting the telephone 
and for enclosing the rear portion of the telephone; and 
fastener means located within an interior portion of said 
backboard mounting enclosure for adjustably mounting 
said backboard mounting enclosure to said upright post, 
said fastener means being generally adjacent to the rear 
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portion of the telephone with the telephone mounted to 
said backboard, wherein said fastener means is concealed 


by the telephone upon mounting of the telephone to said 
backboard mounting enclosure. 


5,301,230 
VIEWING SHIELD FOR A TELEPHONE DIALING PAD 
Benjamin W. Barry, 4323 Dry Fork Rd., Whites Creek, Tenn. 
37189 
Filed Aug. 10, 1992, Ser. No. 927,003 
Int. Cl.5 HO4M 1/00 
U.S. Cl. 379—447 
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1. A viewing shield for a telephone dialing pad, said shield 

comprising: 

a first side wall in close proximity to and on a first side of a 
dialing pad, said first side wall extending generally away 
from said dialing pad; 

a second side wall in close proximity to and on a second side 
of said dialing pad, said second side wall extending gener- 
ally away from said dialing pad; 

an access opening between said first and second side walls 
wherethrough the dialing pad is used, whereby said dial- 
ing pad is shielded from view except through said access 
opening; and, wherein said first and second side walls 
extend partially over the dialing pad thereby decreasing 
the size of said access opening and further shielding the 
dialing pad from view. 


152-935 0.G.-94-30 


ELECTRICAL 


5,301,231 
USER DEFINED FUNCTION FACILITY 
Dennis G. Abraham, Concord, N.C.; Daniela Henningsmeyer, 
Stuttgart, Fed. Rep. of Germany; John M. Hudson, Manassas, 
Va.; Donald B. Johnson, Manassas, Va.; An V. Le, Manassas, 
Va.; Stephen M. Matyas, Manassas, Va., and James V. Ste- 
vens, Huntersville, N.C., assignors to International Business 
Machines Corporation, Armonk, N.Y. 
Filed Feb. 12, 1992, Ser. No. 834,634 
Int. Cl.5 HO4L 9/00 


AMPER 
py a PROTECTION 


@ DETECTION 
CIRCUIT 


1. A cryptographic module for storing and operating on user 
defined cryptographic functions, said cryptographic module 
providing a physically and electrically secure environment, 
said user defined cryptographic functions including instruc- 
tions arranged in a particular sequence to implement a desired 
cryptographic function, said cryptographic module compris- 
ing: 
memory for storing said user defined cryptographic func- 
tions, said memory including: 
code for translating said user defined cryptographic func- 
tions into a machine-executable form, and 

code implementing at least one command for operating on 
said machine-executable form of said user defined cryp- 
tographic functions; 

a processing unit connected to said memory for executing 
said code for translating said user defined cryptographic 
functions into a machine-executable form and for execut- 
ing said code implementing at least one command for 
operating on said machine-executable form of said user 
defined cryptographic functions; 

a physical protection device for protecting said crypto- 
graphic module from physical attack; and 

an electrical protection device for protecting said crypto- 
graphic module from electrical attack. 


5,301,232 

METHOD AND APPARATUS FOR OVER-THE-AIR 

PROGRAMMING OF COMMUNICATION DEVICES 
Keith I. Mulford, Arlington Heights, Ill., assignor to Motorola, 

Inc., Schaumburg, Ill. 

Filed Nov. 5, 1992, Ser. No. 971,737 
Int. Cl.5 HO4L 9/00 

US. Cl. 380—21 8 Claims 

1. A method for programming a communication device 
having a first set of encryption information with a second set of 
encryption information using radio frequency signals, the 
communication device operating in a communication system 
having at least one communication channel and a system con- 
troller, comprising the steps of: 





648 


transmitting the second set of encryption information to the 
communication device; 

monitoring the at least one communication channel with the 
system controller in order to determine if the communica- 
tion device is still using the first set of encryption informa- 
tion; and 


establishing communications between the system controller 
and the communication device in order to provide the 
second set of encryption information to the communica- 
tion device if the communication device is still using the 
first set of encryption information. 


5,301,233 
PROCESS FOR THE TRANSMISSION AND RECEPTION 
OF PERSONALIZED PROGRAMS 
Francoise Coutrot, Cesson Sevigne, and Pierre Fevrier, St. Sul- 
pice la Foret, both of France, assignors to France Telecom 
Etablissement Autonome de Droit Public, Paris and Telediffu- 
sion, Montrouge, both of France 
Filed Aug. 14, 1992, Ser. No. 929,829 
Claims priority, application France, Aug. 19, 1991, 91 10404 
Int. Cl.5 HO4K 1/00 


US. Cl. 380—23 12 Claims 


1. Process for the transmission and reception of programs 
with access control to said programs, wherein: 
(A) on transmission: 

the programs are scrambled by a control word and access 
control messages are formed which in particular con- 
tain access criteria and a cryptogram of the control 
word, 

(B) on reception: 

a check is made to establish whether the access criteria are 
fulfilled, the control word used for scrambling is recon- 
stituted and the received programs are descrambled, 

said process being characterized in that, for addressing person- 
alized programs to different recipients identified by identifiers, 
(A) on transmission: 

the control word used for scrambling the program in- 
tended for the particular recipient is obtained by per- 
sonalization, with the aid of the identifier of said recipi- 
ent, of a single control word called the root control 
word and which applies to all the recipients and only a 
single access control message is transmitted for all the 
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recipients, said message more particularly containing a 
cryptogram of the root control word, 
(B) on reception: 

each recipient, with the aid of the recipient’s identifier and 
the access control message, reconstitutes, on the basis of 
the root control word, the recipient’s own personalized 
control word, which enables only the intended recipient 
to descramble the program. 


5,301,234 
RADIOTELEPHONE INSTALLATION FOR 
PREPAYMENT OPERATION WITH SECURITY 
PROTECTION 

Gérald Mazziotto, Paris, and Philippe Hiolle, Herouville-Saint- 

Clair, both of France, assignors to France Telecom, Paris, 

France 

Filed Oct. 10, 1991, Ser. No. 773,315 
Claims priority, application France, Oct. 10, 1990, 90 12510 
Int. Cl.5 HO4L 9/32 


US. Cl. 380—23 14 Claims 


SUBSCRIBER 
IDENTITY 


PREPAYMENT | pp 
MEANS 


MA2 


1. A radiotelephone installation for use in communications 
systems in connection with a switched telephone network, 
comprising: 

(a) an autonomous telephone subscriber access system in- 

cluding 

(1) a base station linked to a switched telephone network, 

(2) first means of authentication for generating an encryp- 
tion function F with the aid of a first secret key which 
is personal to each subscriber, and 

(3) means of charging for calculating a call charge for the 
chargeable services of the switched telephone network; 

(b) an autonomous telephone set including 
(1) means of establishing radiotelephone intercommunica- 

tion with the base station, 

(2) second means of authentication for generating the 
encryption function F with the aid of a second secret 
key which is personal to the autonomous telephone set 
subscriber, and 

(3) means of prepayment for receiving and paying the call 
charge calculated and transmitted by the charging 
means, 

(c) wherein during the intercommunication between the 
base station and the autonomous telephone set, the first 
means of authentication generates a keyword dependent 
on the call charge for a current service and transmits said 
keyword to the autonomous telephone set, and wherein 
the second means of authentication calculates a transform 
of said keyword by the encryption function F with the aid 
of one of the secret keys and transmits said transform to 
the first means of authentication which checks the authen- 
ticity of said transform to totally block the intercommuni- 
cation if the authenticity is not confirmed. 
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5,301,235 
ARRANGEMENT FOR TRANSFORMING PLAINTEXT 
INTO CIPHERTEXT FOR USE IN A DATA 
COMMUNICATIONS SYSTEM 
Michio Shimada, Tokyo, Japan, assignor to NEC Corporation, 
Japan 
Filed May 21, 1993, Ser. No. 65,862 

Claims priority, application Japan, May 21, 1992, 4-128409 

Int. Cl.5 HO4K 1/02; HO4L 9/18 


U.S. Cl, 380—42 6 Claims 


1. A hardware arrangement for transforming plaintext into 
corresponding ciphertext, said plaintext including a plurality of 
words each having a predetermined bit length, said hardware 
arrangement sequentially acquiring said words and exhibiting a 
predetermined number of arithmetic operations on the word 
acquired, each of said arithmetic operations including a plural- 
ity of arithmetic processes, said hardware arrangement output- 
ting an enciphered word therefrom when completing said 
predetermined number of arithmetic operations, said hardware 
arrangement comprising: 


ELECTRICAL 
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dividing the first monophonic signal into right and left first 
stereo-simulated signals; 

dividing the second monophonic signal into right and left 
second stereo-simulated signals; 

detecting either the level of at least one of the first and 
second monophonic signals or the ratio of the first and 
second monophonic signals and generating a control sig- 
nal therefrom. 


controlling a level of the right and left signals of the first and 
second stereo-simulated signals based on said control 
signal; and 

adding the right first stereo-simulated signal, the right sec- 
ond stereo-simulated signal and the first monophonic 
signal to produce an output right stereo-simulated signal, 
and adding the left first stereo-simulated signal, the left 
second stereo-simulated signal and the first monophonic 
signal to produce an output left stereo-simulated signal. 


5,301,237 
SURROUND SOUND LOUDSPEAKERS 


James W. Fosgate, 4750 E. 1200 South, Heber City, Utah 84032 


first means arranged to receive first and second inputs and Division of Ser. No. 789,530, Nov. 14, 1991, Pat. No. 5,199,075. 


selectively output one of said first and second inputs, said 
first input corresponding to the word acquired; 


second means coupled to receive the output of said first qj ¢ ¢), 3g1—89 


means, said second means multiplying said output of said 
first means by a multiplier and outputting a product there- 
from; 

third means coupled to receive said product, said third 
means adding said product and an addend and then out- 
putting a sum; and 

fourth means coupled to receive said sum, said fourth means 
dividing said sum by a modulus and outputting a residue 
therefrom, the value of said modulus being subject to 
change at each of said arithmetic operations, said residue 
being applied to said first means as said second input, said 
residue being outputted from said hardware arrangement 
as the ciphered word when said predetermined number of 
arithmetic operations are completed. 


5,301,236 
SYSTEM FOR PRODUCING STEREO-SIMULATED 
SIGNALS FOR SIMULATED-STEREOPHONIC SOUND 
Tatsushi Iizuka, and Satoshi Shinohara, both of Tokyo, Japan, 
assignors to Pioneer Electronic Corporation, Tokyo, Japan 
Filed Sep. 22, 1992, Ser. No. 948,527 
Claims priority, application Japan, Jan. 13, 1992, 4-023196 
Int. Cl.5 HO4R 5/00 
USS, Cl. 381—17 7 Claims 
7. A method of producing right and left stereo-simulated 
signals from a monophonic input signal comprising the steps 
of: 
transmitting a first monophonic signal which is within a 
predetermined frequency range in response to the mono- 
phonic input signal; 
transmitting a second monophonic signal which is outside 
the predetermined frequency range in response to the 
monophonic input signal; 


This application Dec. 1, 1992, Ser. No. 983,687 
Int. Cl.5 HO4R 1/02 


1. A loudspeaker combination for arrangement in a listening 


area and for reproducing sound from an audio signal source, 
said loudspeaker combination comprising: 


a first directional loudspeaker driver aimed generally 
towards the front of the listening area; 

a second, independent directional loudspeaker driver aimed 
generally towards the rear of the listening area; 

first and second loudspeaker enclosures for loading said first 
and second loudspeaker drivers; 

a phase shifter circuit for connection between said audio 
signal source and said first loudspeaker driver, having an 
all-pass frequency response for providing a phase shift 
which varies from nearly zero at low frequencies to nearly 
180 degrees at higher frequencies; and 

said second loudspeaker driver being driven with a signal at 
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an equal level to that of said first loudspeaker driver, said 5,301,239 
signal derived directly from said audio signal source; APPARATUS FOR MEASURING THE DYNAMIC STATE 
such that said first and second loudspeaker drivers are OF TRAFFIC 
driven in phase at low frequencies and out of phase at high Masakazu Toyama, Tokyo, and Nobuhiro Hamba, Yokohama, 
frequencies, resulting in a dipole polar pattern at high oth of Japan, assignors to Matsushita Electric Industrial Co., 
frequencies and an omnidirectional pattern at low fre- Ltd., Kadoma, Japan 
quencies, with no loss of bass output. ; : Filed Feb. 3, 1992, Ser. No. 829,390 
Claims priority, application Japan, Feb. 18, 1991, 3-023157; 
Apr. 8, 1991, 3-075025; May 15, 1991, 3-110325 
Int. Cl.5 GO8G 1/048; GO6F 15/66 
USS. Cl. 382—1 10 Claims 


5,301,238 
PROCESS FOR READING A CHAIN OF CODE 
CHARACTERS FROM A TRANSPARENT BOTTLE 

Robert Apter, Rusdolfstetten, Switzerland; Nira Schwartz, Tor- 

rance, Calif.; George Plester, Essen, and Hans-Willy Scholl, 

Oberhausen, both of Fed. Rep. of Germany, assignors to 

Elpatronic AG, Zug, Switzerland 

Filed Apr. 26, 1991, Ser. No. 692,367 

Claims priority, application Switzerland, Jul. 13, 1990, 

02339/90.1 








Int. Cl.5 GO6K 9/00 
US. Cl. 382—1 9 Claims 








1. An apparatus for measuring the dynamic state of traffic, 
comprising: 
l=0 video camera means for picking up images of vehicles mov- 


ing on a road and producing picture data in the form of 
1. Process for reading a code character chain having code electrical signals; 


characters which are arranged on an annular surface of a an analog to digital (A/D) converter, connected to said 
transparent bottle in the bottom area of the same, each code video camera means, for converting said picture data from 
character of the code character chain having a bar-shape and said video camera means into digital picture data; 
representing a single bit, by directing a camera through the input image memory means, connected to said A/D con- 
neck of the bottle into the bottom area of the bottle, illuminat- verter, for temporarily storing said digital picture data; 
ing the bottom area of the bottle from outside and storing and background data memory means, connected to said A/D 
decoding of the code character chain which is photographed converter, for storing background data indicative of the 
with the camera, characterized in that an instantaneous image road without any vehicles on it; 
of the bottom area of the bottle with the complete code charac- image processing means, connected to said input image 
ter chain is taken and stored, and the stored image is then memory means and said background data memory means, 
processed by a histogram technique for decoding the code for processing the data stored in said input image memory 
character chain, which technique includes the following steps: means and said background data memory means, said 
(a) selecting a pattern in the form of an annular surface image processing means including means for judging the 
which is larger inwardly and outwardly than the annular state of the road to determine whether a running vehicle is 
surface on which the code character chain is arranged, present and to determine whether a standing vehicle is 
(b) dividing the annular surface of the pattern into a number present if a running vehicle is not present, said means for 
of pattern sectors whose circumferential width is in each judging the state of the road including 
case smaller than or equal to that defined by one complete 


means for obtaining an average luminance value of cur- 
code character; 


rent picture data and a most-frequent luminance value 


(c) defining each pattern sector by a different intensity in of current picture data from the digital picture data 


terms of a number of pixels, which is proportional to the 


stored in said input image memory means, 
surface area of each pattern sector; 


means for obtaining an average luminance value and a 
(d) superimposing the annular surface of the pattern and the most-frequent luminance value of the background data 
annular surface of the code character chain; from the background data stored in said background 
(e) determining from the step of superimposing the pattern data memory means, 
sector or group of adjacent pattern sectors in which the means for comparing the average luminance value of the 
intensity or surface area has been reduced by that of a current picture data and the average luminance value of 
code character in the chain; the background data, and 
(f) designating the pattern sectors of reduced intensity as means for comparing the most-frequent luminance value 
containing the code character chain; and of the current picture data and the most-frequent lumi- 
(g) decoding the code character chain from the sector nance value of the background data; and 
wherein the intensity has been reduced for the first time, | output means, connected to said image processing means, for 
to the sector where the intensity has been reduced last. outputting the result of the judgement. 
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5,301,240 
HIGH-SPEED VIDEO INSTRUMENTATION SYSTEM 
Larry A. Stockum, Gahanna, and Ronald L. Gorenflo, London, 
both of Ohio, assignors to Battelle Memorial Institute, Co- 
lumbus, Ohio 
Continuation of Ser. No. 628,320, Dec. 14, 1990, abandoned. 
This application Sep. 8, 1992, Ser. No. 941,852 
Int. Cl.5 G06K 9/00, 9/20; HO4N 7/18 
US. Cl, 382—1 
MICROFICHE APPENDIX INCLUDED 
(1 Microfiche, 61 Pages) 


16 Claims 


1. Video apparatus for providing records of selected types of 

images of high-speed events comprising: 

A. solid state imager means for receiving and converting 
focused images and providing an ordered series of digital 
signals representing sequential frames of images of scenes 
in which high-speed events may take place: 

B. solid state memory means for storing, at least temporarily, 


a portion of the digital signals; 

C. first comparative means responsive to the digital signals, 
for comparing values of individual pixels, in the digital 
signals being stored, with average preceding values of the 
individual pixels for a predetermined number of prior 
frames, and for incrementing an average event counter 
each time a comparison exceeds a predetermined thresh- 
old value, wherein the first comparative means operates 
on the digital signals from (A) in real time simultaneously 
with the solid state memory means (B); 

D. second comparative means responsive to the digital sig- 
nals, for comparing values of individual pixels, in the 
digital signals being stored, with values of the individual 
pixels in a preceding frame, and for incrementing a frame- 
to-frame event counter each time a comparison exceeds a 
predetermined threshold value, wherein the second com- 
parative means operates on the digital signals from (A) in 
real time simultaneously with the solid state memory 
means (B) and the first comparative means (C); 

E. average event counter means for providing a first output 
signal indicating when an average pixel threshold within a 
frame is exceeded a predetermined number of times; 

F. frame-to-frame event counter means for providing a 
second ovtput signal indicating when a frame-to-frame 
pixel threshold is exceeded a predetermined number of 
times; and 

G. means responsive to the detection of an event by the 
counter means (E) and (F) when both counter means 
provide first and second output signals to indicate that their 
respective thresholds have been exceeded a predeter- 
mined number of times within the same frame, providing 
for retaining a portion or none of pre-event digital signals 
in solid state memory means (B) and storing additional and 
post-event digital signals that contain a record of the 
selected types of images. 


ELECTRICAL 


5,301,241 
IMAGE COMPRESSION METHOD AND APPARATUS 
EMPLOYING PRINCIPAL COMPONENT ANALYSIS 
Richard A. Kirk, Hertfordshire, England, assignor to Crosfield 
Electronics Limited, Hertfordshire, United Kingdom 
Filed Mar. 6, 1991, Ser. No. 665,122 
Claims priority, application United Kingdom, Mar. 6, 1990, 
9004978 
Int. Cl.5 GO6K 9/36 


US. Cl. 382—56 5 Claims 


PRINCIPAL 


1. Apparatus for compressing digital data defining the col- 
our component content of pixels of a coloured image, the 
apparatus comprising a computer including means for per- 
forming a principal component analysis on each of a number of 
non-overlapping blocks of pixels making up the image to deter- 
mine the principal component vectors corresponding to the 
block; a first memory for storing said principal component 
vectors; said computer further comprising means for rounding 
the principal component vectors to a fixed set of intervals; a 
second memory for, together with said computer, transform- 
ing the original pixel data into the colour space defined by the 
rounded principal component vectors and storing transformed 
pixel data; said computer further comprising means for per- 
forming a compression algorithm on the transformed pixel 
data; and a third memory for, together with said computer, 
performing a separate compression algorithm on the rounded 
principal component vector values and storing compressed 
image data. 


5,301,242 

APPARATUS AND METHOD FOR MOTION VIDEO 
ENCODING EMPLOYING AN ADAPTIVE QUANTIZER 
Cesar A. Gonzales, Katonah, N.Y., and Eric Viscito, Danbury, 

Conn., assignors to International Business Machines Corpora- 

tion, Armonk, N.Y. 

Continuation of Ser. No. 705,234, May 24, 1991, abandoned. 
This application Aug. 31, 1992, Ser. No. 936,724 
Int. C1.5 G06K 9/36, 9/46 


USS. Cl. 382—56 10 Claims 


124 


1. A video encoding apparatus configured to convert groups 
of blocks of digital video signals into compressible groups of 
blocks of digital video signals, comprising: 

(a) a transform coefficient device, having an input config- 
ured to receive a digital video signal representing a block 
of a video image, configured to generate a first signal 
representing a set of transform coefficients Cjin response 
to said received digital video signal; 

(b) an adaptive quantization device, having an input coupled 





OFFICIAL GAZETTE 


to said transform coefficient device, configured to receive 
said first signal representing a set of transform coefficients 
Cj, and to provide a second signal representing a quan- 
tized transform coefficient Cqj in response to said first 
signal representing said set of transform coefficients Cj, 

(c) a variable length coder, having an input coupled to said 
adaptive quantization device, configured to receive said 
second signal representing said quantized transform coef- 
ficient Cqj and to provide a variable-rate signal having a 
variable bit rate and representing a compressed digital 
video signal in response to said second signal representing 
said quantized transform coefficient Cqj, and 

(d) a buffer, having an input coupled to said variable length 
coder, configured to equalize said variable bit rate of said 
variable-rate signal representing a compressed digital 
video signal and to provide a constant rate compressed 
digital video signal, and further configured to provide a 
third signal indicating buffer fullness. 


5,301,243 
HAND-HELD CHARACTER-ORIENTED SCANNER 
WITH EXTERNAL VIEW AREA 
Francis Olschafskie, 46 Atherton St., Boston, Mass. 02119, and 
Allan Chasanoff, 117 E. 36th St., New York, N.Y. 10016 
Continuation-in-part of Ser. No. 632,144, Dec. 21, 1990, 
abandoned. This application Jun. 19, 1992, Ser. No. 901,004 
Int. Cl. GO6K 9/22, 9/20, 7/10; HO4N 1/21 
US. Cl. 382—59 20 Claims 


3. A hand-held scanner for reading characters from a string 

of characters recorded on a substrate, comprising: 

a housing, being adapted to be held in the manner of a pen 
and being further adapted such that the scanner may be 
conveniently moved, in contact with the substrate, along 
the string of characters; : 

movement sensor means, mounted to the housing, for detect- 
ing movement of the scanner across the surface of the 
substrate; 

optical means, located within the housing, for viewing an 
area of view; 

optical detector means, located within the housing, for de- 
tecting the relative intensity of light reflected from each of 
a plurality of points in the area of view; 

wherein the housing has an elongated shape and a longitudi- 
nal axis, and a brow proximate to the substrate and angled 
with respect to the longitudinal axis, the brow having a 
window for defining the area of view, such that the area of 
view may lie substantially outside the projection of the 
housing on the substrate. 
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5,301,244 
COMPUTER INPUT SCANNER INCORPORATING 
MULTIPLE SCANNING MODES 
Kenneth A. Parulski, Rochester, N.Y., assignor to Eastman 
Kodak Company, Rochester, N.Y. 
Continuation of Ser. No. 732,253, Jul. 18, 1991, abandoned. This 
application Jul. 15, 1993, Ser. No. 92,661 
Int. Cl.5 G06K 9/22 


USS. Cl. 382—59 16 Claims 


1. A user-manipulated scanner useful as a high resolution 
input device for a computer, the scanner comprising sensing 
means for providing an image signal from a fixed image to a 
display device connected to the computer, said sensing means 
including a solid state image sensor having a two-dimensional 
array of picture elements, optical means for directing image 
light along a light path toward the sensor, and varying means 
for varying the portion of the fixed image scanned by the 
sensor in order to compose an image shown on the display 
device, said scanner being selectively operable in two modes, 
including a prescan mode in which said varying means is oper- 
ated by the user to select a portion of the fixed image and in 
which said portion of the fixed image is rapidly and repeatedly 
scanned into the computer for substantially real time display of 
said image signal while operating said means for varying the 
portion of the fixed image scanned by the sensor, and a high 
resolution input scan mode in which said portion of the fixed 
image is scanned for input to the computer, said scanner in- 
cluding hand-activated means for initiating the prescan mode 
prior to the high resolution scan mode. 


5,301,245 
SYSTEM FOR TRANSMITTING A COMMERCIAL 
PROGRAM IN A CATV SYSTEM 

Fumio Endoh, Tokyo, Japan, assignor to Pioneer Electronic 

Corporation, Tokyo, Japan 

Filed Mar. 27, 1992, Ser. No. 858,742 
Claims priority, application Japan, Mar. 29, 1991, 3-093358 
Int. Cl.5 HO4K 1/00 

USS. Cl. 380—10 8 Claims 

1. In a system for transmitting television signals in a CATV 
system wherein a television signal of a priority channel is 
selectively scrambled with an encoding at a broadcasting sta- 
tion to produce in the priority channel 1) a scrambled televi- 
sion signal for terminal devices of subscribers and 2) non- 
scrambled television signal for non-subscribers used for trans- 
mitting a commercial program, the scrambled and non-scram- 
bled television signals are alternately transmitted from the 
broadcasting station to a local center in the priority channel, 
and the scrambled television signal is descrambled at the local 
center, the descrambled television signal is re-scrambled by an 
encoder with another encoding at the local center, the re- 
scrambled television signal and the non-scrambled television 
signal are alternately transmitted to terminal devices wherein 
the system comprises: 

detector means, provided in the local center, for detecting 
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said scrambled television signal and said non-scrambled 
television signal in the priority channel and said detector 
means for producing a scrambled signal and a non-scram- 
bled signal in accordance with said detected signals; 
switching means, responsive to said scrambled signal, for 
feeding said descrambled television signal to said encoder 
for re-scrambling said television signal, and responsive to 


said non-scrambled signal for passing said non-scrambled 
television signal without passing through said encoder; 
and 

transmitting means for alternately transmitting said re- 
scrambled television signal and said non-scrambled televi- 
sion signal to subscriber and non-subscriber terminal de- 
vices. 


5,301,246 
DATA COMMUNICATIONS EQUIPMENT SECURITY 
DEVICE USING CALLING PARTY DIRECTORY 
NUMBER 
James L. Archibald, Clearwater, Fla.; Steven D. Hunt, Freehold, 
N.J., and Richard K. Smith, Seminole, Fla., assignors to 
AT&T Bell Laboratories, Murray Hill, N.J. 
Filed Jul. 29, 1992, Ser. No. 921,164 
Int. Cl.5 HO4L 9/32, 12/22; GO6F 13/14; HO4B 1/38 
US. Cl. 380—23 16 Claims 














8. Modem for use in a telephone cali between a calling party 
and a called party, comprising: 

means for receiving and processing an incoming signal, 
which represents the telephone call, from a public 
switched telephone network to provide 1) status informa- 
tion which is representative of a ringing signal included 
within the incoming signal, and 2) a caller identification 
number of the calling party, which is included within the 
incoming signal; 

storage means for providing a list of caller identification 
numbers; 

data terminal interface means for coupling to a data terminal 
of the called party; and 

CPU means responsive to the status information indicating 
that a ringing signal has been received that compares the 
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caller identification number of the calling party to each of 
the caller identification numbers on the list, and that initi- 
ates a modem handshaking and training sequence through 
the means for receiving and processing to a modem of the 
calling party to establish a data connection to the coupled 
data terminal, if the caller identification number of the 
calling party is on said list. 


5,301,247 
METHOD FOR ENSURING SECURE 
COMMUNICATIONS 

Harry R. Rasmussen, Tacoma; Jack D. LaBounty, Bellevue, and 

Michael J. Rosenow, Issaquah, all of Wash., assignors to 

Crest Industries, Inc., Pacific, Wash. 

Filed Jul. 23, 1992, Ser. No. 918,364 
Int. Cl.5 HO4K 1/00 
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1. A method for defining an encryption key that is used to 
encrypt and decrypt transmissions between two stations, com- 
prising the steps of: 

(a) randomly selecting a first part encryption key at one of 
the stations and a second part encryption key at the other 
station; 

(b) encrypting the first part encryption key at said one sta- 
tion; 

(c) transmitting the encrypted first part encryption key to 
the other station; 

(d) decrypting the first part encryption key at said other 
station; 

(e) encrypting the second part encryption key at said other 
station; 

(f) transmitting the encrypted second part encryption key to 
said one station; 

(g) decrypting the second part encryption key at said one 
station; and 

(h) combining the first part and the second part encryption 
keys at each station to determine the encryption key, 
which is then used to encrypt and decrypt further commu- 
nications between the two stations. 
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5,301,248 
METHOD FOR PATTERN INSPECTION AND 
APPARATUS THEREFOR 
Ninomiya Takanori; Kazushi Yoshimura, and Mineo Nomoto, 
all of Yokohama, Japan, assignors to Hitachi, Ltd., Tokyo, 
Japan. 
Continuation of Ser. No. 267,554, Nov. 4, 1988, abandoned. This 
application Jun. 25, 1992, Ser. No. 904,892 
Claims priority, application Japan, Nov. 9, 1987, 62-280920; 
Nov. 30, 1987, 62-300282; Apr. 15, 1988, 63-91309; Jun. 29, 
1988, 63-159103; Jul. 19, 1988, 63-178234 
Int. Cl.5 GO6K 9/00 


US. Cl. 382—8 39 Claims 


1. A pattern inspecting method capable of detecting at least 
one defect from a group consisting of a short circuit defect, a 
semi-short circuit defect, an open circuit defect and a semi- 
open circuit defect of circuit patterns comprising the steps of: 

converting an image of the circuit patterns, which have pads 

to which pad coordinates are given, into electrical image 
signals by using an image pickup device; 

transforming said electrical image signal into a binary image 

pattern represented by binary image signals of picture 
elements so that said binary image pattern is formed corre- 
sponding to said circuit patterns and to a background for 
the circuit patterns; 

expanding a space of said circuit patterns in said binary 

image pattern by eliminating binary image signals show- 
ing said circuit patterns at a predetermined point of said 
binary image pattern in relation to a narrow portion of the 
space of said circuit patterns, recognized on the basis of an 
arrangement of said circuit patterns and said background 
neighboring on the predetermined point of said binary 
image pattern while preserving the connectivity of said 
circuit patterns in said binary image pattern; 

reducing the size of said circuit patterns of said binary image 

pattern by a logical processing operation operating on 
space-expanded circuit patterns represented by the binary 
image signals of picture elements, while preserving the 
connectivity of said circuit patterns of said binary image 
pattern; 

examining the connectivity between said pad coordinates on 

said size-reduced circuit pattern; and 

detecting a defective circuit pattern where there is a non- 

coincidence when comparing the examined connectivities 
with reference connectivities. 


5,301,249 
CATOPTRIC COUPLING TO AN OPTICAL FIBER 
David P. Hamblen, and David S. Ross, both of Rochester, N.Y., 
assignors to Eastman Kodak Company, Rochester, N.Y. 
Filed Dec. 31, 1992, Ser. No. 999,325 
Int. Cl.5 GO2B 6/24 
USS. Cl. 385—31 23 Claims 

1. A catoptric coupling device for directing radiant energy 

from a source to an optical fiber, said device comprising: 

a first mirrored surface having a first aperture therein; 

a second mirrored surface facing said first mirrored surface, 
said second mirrored surface having a second aperture 
therein, said second aperture coaxial with said first aper- 
ture; 

a housing defining an enclosed space having opposed ends 
spaced along a longitudinal axis coaxial with said first 
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aperture, wherein said first mirrored surface and said 
second mirrored surface are positioned within said hous- 
ing; and 

an end cap threaded to each of said opposed ends of said 
housing; 

wherein one of said end caps comprises means for position- 
ing a source of radiant energy coaxially with said first 
aperture and opposite said second mirrored surface and 
wherein the other of said end caps comprises means for 
positioning a light receiving end of an optical fiber coaxi- 
ally with said second aperture, 
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wherein substantially all radiant energy generated by a 
source of radiant energy so positioned passes through said 
first aperture and impinges upon said second mirrored 
surface, said radiant energy thereby being reflected by 
said second mirrored surface so as to impinge upon said 
first mirrored surface, wherein said radiant energy im- 
pinging upon said first mirrored surface is thereby re- 
flected by said first mirrored surface so as to pass through 
said second aperture and thereby impinge upon a light 
receiving end of an optical fiber so positioned. 


5,301,250 
OPTICAL FIBER TERMINATOR 
Yu F. Cheng, No. 7, Fu Hsing St., Tu Cheng Hsiang, Taipei 
Hsien, Taiwan 
Filed Apr. 19, 1993, Ser. No. 49,763 
Int. Cl.5 G02B 6/26 


USS, Cl. 385—76 2 Claims 


2. An optical fiber connector comprising a tubular housing 
(10), a slot (12) formed through a corresponding upper periph- 
ery and lower periphery of said housing (10), and a securing 
plate (20) being firmly positioned inside said slot (12) with two 
distal ends of the plate substantially mating with two ends of 
said slot (12), a hole (21) being formed at the center of said 
plate (20) for firmly securing a fiber (11) therethrough. 
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5,301,251 
METHOD AND APPARATUS FOR AFFIXING AN OPTIC 
FIBER TIP IN POSITION WITH RESPECT TO A FIBER 
COMMUNICATIONS CIRCUIT 

Andrew J. Moore; David L. S. Ma; Robert L. Bontz, and Harry 

B. Bonham, Jr., all of Plano, Tex., assignors to Alcatel 

Network Systems, Inc., Richardson, Tex. 

Filed Dec. 15, 1992, Ser. No. 990,899 
Int. Cl.5 G02B 6/42 

US. Cl. 385—91 


14. A method of affixing a tip of an optic fiber in position 
with respect to a fiber communications circuit disposed on a 
carrier, comprising the steps of: 

locating a glass positioning member proximate said tip of 

said optic fiber; 

fusing said glass positioning member to said fiber and to a 

block; 

fusing said block to said carrier, and wherein said block has 

a first surface and said carrier has a second surface, 
wherein said first surface is contoured in shape to coincide 
with said second surface; 

placing said first surface in contact with said second surface; 

and 

laterally adjusting said block with respect to said carrier 

before said second-stated step of fusing. 


5,301,252 

MODE FIELD CONVERSION FIBER COMPONENT 
Hisaharu Yanagawa, and Hirokazu Hayakawa, both of Tokyo, 

Japan, assignors to The Furukawa Electric Company, Ltd., 

Tokyo, Japan 

Filed Sep. 23, 1992, Ser. No. 949,727 
Claims priority, application Japan, Sep. 26, 1991, 3-277194 
Int. Cl.5 G02B 6/26 


USS. Cl. 385—96 2 Claims 
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1. A mode field conversion fiber component comprising: 

a connection end surface of a first optical fiber, having a 
mode field that is one of the same and similar to a mode 
field of an optical device which is connected to the first 
optical fiber, said connecting end surface of said first 
optical fiber being fusion connected to a connection end 
surface of a second optical fiber having a different mode 
field than the first optical fiber, to form an interface be- 
tween said first and second optical fibers; 

each of said first and second optical fibers having a core 
surrounded by a cladding; and 

the cladding of each optical fiber near said interface contain- 
ing an amount of dopant therein obtained from a dopant in 
the respective core, such that said mode fields of said first 
and second optical fibers are continuously varied by said 
dopant near said interface so that said mode fields of said 
first and second optical fibers conform with each other at 
said interface. 
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5,301,253 
GLASS FIBER WITH SOLDERABILITY ENHANCING 
HEAT ACTIVATED COATING 


Sidney H. Goodman, Calabasas, Calif., assignor to Hughes 


Aircarft Company, Los Angeles, Calif. 
Filed Nov. 9, 1992, Ser. No. 973,348 
Int. C1.5 G02B 6/22 
8 Clai 
1. A glass fiber structure adapted for forming a solder con- 


nection comprising: 


a) a glass fiber; 

b) a metallic layer surrounding said glass fiber; and 

c) a protective layer coating the entirety of said metallic 
layer, said protective layer comprising a mixture of a 
dicarboxylic acid fluxing agent and a chose protective 
material which is unreactive with said dicarboxylic acid 
and which forms a film with said dicarboxylic acid that 
alters at a chosen soldering temperature to release said 
dicarboxylic acid, wherein, prior to exposure to said sol- 
dering temperature, said chosen protective material main- 
tains said metallic layer in an oxide-free state and said 
protective layer protects aid metallic layer from external 
contamination to thereby enhance the solderability of said 
metallic layer when exposed to said soldering temperature 
at which said fluxing agent is released. 


5,301,254 
TRANSPARENT THERMOPLASTIC MOLDING 
COMPOUND AND USE THEREOF 
Peter Blickle, Kelkheim; Jochen Coutandin, Langenlonsheim; 
Peter Herbrechtsmeier, Kénigstein/Taunus; Klaus Hintzer, 
Burgkirchen, and Gerhard Wieners, Frankfurt am Main, all of 
Fed. Rep. of Germany, assignors to Hoechst Aktiengesell- 
schaft, Frankfurt am Main, Fed. Rep. of Germany 
PCT No. PCT/EP90/00585, § 371 Date Nov. 7, 1991, § 102(e) 
Date Nov. 7, 1991, PCT Pub. No. WO90/12043, PCT Pub. 
Date Oct. 18, 1990 
PCT Filed Apr. 13, 1990, Ser. No. 768,778 
Claims priority, application Fed. Rep. of Germany, Apr. 13, 
1989, 3912148 
Int. Cl.5 CO8F 214/26 
U.S. Cl. 385—143 6 Claims 
1. A beam waveguide comprising a molding compound 
wherein said molding compound comprises: 
a) 40 to 90% by weight of units derived from tetrafluoroeth- 
ylene, and 
b) 60 to 10% by weight of units derived to the extent of 0 to 
100%, based on the sum of the compounds I and II, from 
compounds of formula I: 


CF2—CF—O—(CF2—CF(CF3)—O) 7—(CF 2. 

\n—CF3 @ 
wherein m is an integer from 0 to 3 and n is an integer from 
1 to 5, and derived to the extent of 100 to 0%, based on the 
sum of the compounds I and II, from compounds of for- 
mula IT: 


CF2=CF—O—(CF2—CF(CF3)—O,—(CF2. 

)qg—COO—R r¢9) 
wherein p is an integer from 0 to 3, q is an integer from 1 
to 4 and R is a hydrogen atom, a Cg-Cj9 aryl radical or a 
C}-Cg alkyl radical and wherein the sum of the com- 
pounds I and II is at least 10% by weight and at most 60% 


by weight. 
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5,301,255 
AUDIO SIGNAL SUBBAND ENCODER 

Kiyotaka Nagai, Nishinomiya, and Yasushi Nakajima, Osaka, 

both of Japan, assignors to Matsushita Electric Industrial Co., 

Ltd., Osaka, Japan 

Filed Nov. 5, 1991, Ser. No. 786,798 
Claims priority, application Japan, Nov. 9, 1990, 2-305114 
Int. Cl.5 G10L 3/02 

US. Cl. 395—239 


1. An audio signal subband encoder comprising: 

an analysis filter for dividing an audio signal into a plurality 
of subbands and dividing a signal of each subband into 
frames, each frame having a predetermined time; 

a peak information decision unit for (i) deciding a peak from 
absolute values of a signal in said frames for every sub- 
band, (ii) quantizing said peak and (iii) outputting said 
quantized peak as peak information; 

a weighting evaluation function calculator for calculating 
and outputting a weighting evaluation function by sub- 
tracting a product of a logarithm of a square root of a 
masked power of each subband and a weighting coeffici- 
ent from a logarithm of said peak information supplied 
from said peak information decision unit for every sub- 
band, wherein said masked power of a subband is a raised 
hearing threshold resulting from a masking effect caused 
by the hearing threshold in quiet in addition to signals in 
the subband itself and adjacent subbands; 

a bit allocation decision unit for deciding a number of bits to 
be allocated to each subband by using the weighting eval- 
uation function supplied from said weighting evaluation 
function calculator and for outputting bit allocation infor- 
mation; and 

a quantizer for quantizing the subband signal supplied from 
said analysis filter on the basis of the peak information 
supplied from said peak information decision unit and the 
bit allocation information supplied from said bit allocation 
decision unit and for outputting sample information for 
every subband. 


5,301,256 
STATE SPACE SEARCH SYSTEM 
Shizuka Nakamura, Tokyo, Japan, assignor to Mitsubishi Denki 
Kabushiki Kaisha, Tokyo, Japan 
Filed Sep. 17, 1992, Ser. No. 946,105 
Claims priority, application Japan, Sep. 20, 1991, 3-268852 
Int. Cl.5 GO6F 15/00 
U.S. Cl. 395—10 4 Claims 
1. A state space search method for searching for a goal state 
within a state space consisting of a plurality of states, said state 
space search method comprising the steps of: 
selecting a state for searching; 
determining current neighboring states of state under search 
according to a transition rule; 
determining an evaluation value of the state under search 
according to an evaluation function; 
comparing evaluation value of the current state under search 
with a predetermined evaluation value of the goal state; 
determining evaluation values of the neighboring states 
according to the evaluation function when the evaluation 
value of the current state under search is different from 
the predetermined value; and 
designating a neighboring state as a next state under search 
when the evaluation value of the current state under 


search is different from the predetermined value, the 
neighboring state having a minimum evaluation value 





amongst the evaluation values of the neighboring states 
and the current state under search. 


5,301,257 
NEURAL NETWORK 


Jun Tani, Kanagawa, Japan, assignor to Sony Corporation, 


Tokyo, Japan 
Filed Jul. 16, 1992, Ser. No. 915,462 
Claims priority, application Japan, Jul. 26, 1991, 3-209790 
Int. Cl.5 GO6F 15/18 


USS. Cl. 395—11 2 Claims 


1. A neural network comprising: 

a standard pattern associative memory network for storing 
at least one standard pattern; 

an input pattern network for receiving any given input pat- 
tern; 

a coordinate associated network for storing a predetermined 
restriction condition; and 

an association network which receives as inputs signals from 
said standard pattern associative memory network, said 
input pattern network, and said coordinate associated 
network, respectively, and which becomes active in ac- 
cordance with a matching status between the input pattern 
and the standard pattern. 


5,301,258 
FUZZY BACKWARD REASONING SYSTEM AND 
EXPERT SYSTEM UTILIZING THE SAME 


Yoichi Hayashi, Hitachi, Japan, assignor to Hitachi, Engineer- 


ing Corp, Ltd., Hitachi, Japan 
Division of Ser. No. 666,923, Mar. 11, 1991. This application 
Jan. 4, 1993, Ser. No. 407 
Int. Ci.5 GO6F 9/44 


USS. Cl. 395—52 14 Claims 


1. A fuzzy backward reasoning system comprising: 
memory means for storing a causality table having mXn 
elements, each of which indicates a membership grade of 
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a corresponding cause to a corresponding effect and is 
represented by interval data within a predetermined nu- 
merical data range; 

first generating means for reading out the causality table 
from said memory means and generating basic and auxil- 
iary matrix tables each having mXn elements from the 
causality table and an input effect matrix table having n 
elements which correspond to n effects and are respec- 
tively represented by interval data within the predeter- 
mined numerical data range; 

second generating means for generating a minimum matrix 
table having m elements, each of which represent a least 
upper bound value of a corresponding row of the basic 
matrix table; 
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third generating means for generating from the basic and 
auxiliary matrix tables a checking matrix table having 
m Xn elements, each of which has a flag set when repre- 
senting a possibility of influence to a certainty of a corre- 
sponding cause; 

modifying means for modifying the checking matrix table to 
selectively reset each flag in accordance with correspond- 
ing elements of the basic and minimum matrix tables; and 

fourth generating means for generating from elements hav- 
ing the flags set of the checking matrix table and the basic 
and minimum matrix tables a cause matrix table having m 
elements, each of which is represented by interval data 
within the predetermined numerical data range, the cause 
matrix table element interval data representing a certainty 
of a corresponding cause. 


5,301,259 
METHOD AND APPARATUS FOR GENERATING VOCAL 
HARMONIES 
Brian C, Gibson, and John P. Bertsch, both of Victoria, Canada, 
assignors to IVL Technologies Ltd., Victoria, Canada 
Continuation of Ser. No. 719,195, Jun. 21, 1991. This application 
Mar. 22, 1993, Ser. No. 34,526 
The portion of the term of this patent subsequent to Jul. 27, 
2010, has been disclaimed. 
Int. C15 GOIL 9/10 
USS. Cl. 395—2.67 12 Claims 
1. Apparatus for analyzing an input signal representative of 
a vocal note and for producing a plurality of harmony signals 
that are combined with the input signal signal to produce a 
multivoice output, comprising: 
an analog-to-digital converter for sampling the input signal; 
a digital memory, coupled to the analog-to-digital converter, 
in which the sampled input signal is stored; 
computing means coupled to the digital memory for analyz- 
ing the stored input signal to determine a fundamental 
frequency of the input signal; 
means for generating one or more harmony signals, having a 
predefined musical relationship to the vocal note in re- 
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sponse to the fundamental frequency of the input signal; 





























a mixer for combining the one or more harmony signais with 
the input signal to produce the multivoice output. 


5,301,260 
INFERENCE PROCESSOR USING DATA CONSISTENCY 
HOLDER 
Kazuo Miyashita, Osaka, Japan, assignor to Matsushita Electric 
Industrial, Co., Ltd., Tokyo, Japan 
Continuation of Ser. No. 563.558, Aug. 6, 1990, abandoned. This 
application Jul. 7, 1992, Ser. No. 908,884 
Int. Cl.5 GO6F 15/18 
U.S. Cl. 395—54 


DATA CONSISTENCY) 


HOLDER 


1. An inference processor comprising: 

a compiler-type rule processor comprising: 

a rule file for storing user-defined rules; 

a rule compiler for expanding said rules into a rule network; 

a production memory for storing compiled rules; 

a working memory for storing intermediate inference pro- 
cessing results; and 

an inference engine which makes an inference by using said 
production memory and said working memory; 

an interpreter-type rule processor comprising: 

a rule file for storing user-defined rules; 

a rule interpreter for successively interpreting said rules; 

a production memory for storing interpreted rules; 

an inference engine which uses said production memory for 
inference processing; and 

a working memory for storing intermediate inference pro- 
cessing results; and 

a data consistency holder for maintaining, based on the rule 
files of both said compiler-type and interpreter-type rule 
processors, the consistency of data used in common by 
said compiler-type rule processor and said interpreter- 
type rule processor by matching the data when said data 
consistency holder is started by said compiler-type ruler 
processor and said interpreter-type rule processor after 
inference processing is completed by both said compiler- 
type and interpreter-type rule processors. 
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5,301,261 
PRE-INJECTION CHROMATOGRAPHIC SAMPLE 
SEQUENCER 

John S. Poole, Landenberg, and L. Thompson Staats, III, Lin- 
coln University, both of Pa., assignors to Hewlett-Packard 
Company, Palo Alto, Calif. 

Continuation of Ser. No. 324,362, Mar. 15, 1989, abandoned. 
This application Apr. 16, 1992, Ser. No. 870,488 
Int. Cl.5 GO6F 9/00; GO5D 1/00; B25J 9/00 


USS. Cl. 395—82 7 Claims 


1. Ina laboratory system having chromatographic means for 
analyzing a sample contained in a vial, wherein the chromato- 
graphic means includes a column, a sample port atop the col- 
umn, on-column means both for withdrawing the sample from 
the vial and for injecting the withdrawn sample into the col- 
umn through the sample port, wherein the system includes a 
processing means for processing the sample prior to its with- 
drawal from its vial, a method of sequencing a plurality of 
samples between the processing means and the withdrawing 
and injecting means, comprising the steps of: 

holding a plurality of samples using a circular tray that is 

attached to the chromatographic means, said circular tray 
including a central axis, wherein the tray comprises a 
plurality of physical locations each of which is adapted for 
storage of a single vial; 

defining a plurality of virtual locations, one of which is 

adapted to juxtapose a vial with the processing means and 
one of which is adapted to juxtapose a vial with the sample 
port; 

mounting said tray to the chromatographic means such that 

one of said plurality of virtual locations is proximate to the 
sample port; 
transferring a vial using a robot means between its respective 
physical location and selected ones of said plurality of 
virtual locations including at least the sample port; and 

controlling said robot means to optimize movement thereof 
for transferring a single vial between its respective physi- 
cal location and said selected ones of said plurality of 
virtual locations. 


5,301,262 
IMAGE PROCESSOR 


Co., Ltd., Tokyo, Japan 
Filed Oct. 10, 1990, Ser. No. 595,601 
Int. Cl.5 GO6K 15/00 
US, Cl, 395—117 

1. An image processor comprising: 

means for reading an image on a document to produce image 
data thereof: 

means for storing on a page basis the image data provided 
from the image reading means; 

means for setting an output page order of the image data 
read from the image storing means; 


12 Claims 
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means for outputting the image data read from the image 
storing means as a hard copy of the document; and 
means for controlling the image storing means and the image 


MAIN CONTROL UNIT 








output means so that the image data is output from the 
image storing means on a page basis according to the 
output page order and the hard copy is output from the 
image output means according to the output page order. 


5,301,263 
HIGH MEMORY BANDWIDTH SYSTEM FOR 
UPDATING Z-BUFFER VALUES 


Charles R. Dowdell, Fort Collins, Colo., assignor to Hewlett- 


Packard Company, Palo Alto, Calif. 
Filed Sep. 18, 1990, Ser. No. 584,066 
Int. Cl.5 GO6F 3/14 


U.S, Cl, 395—122 
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7. A method of updating the z-values representing depths at 
Hideaki Kashiwagi, Kanagawa, Japan, assignor to Fuji Xerox pixel locations of a computer graphics screen, comprising: 


a) providing a new z-value for a pixel of the graphics screen; 
b) partitioning the new z-value into portions; 
c) performing an update of z-values by: 

i) comparing a most significant portion of the new z-value 
with a corresponding portion of a previously stored 
z-value; and 
ii) based on the result of the step of comparing, perform- 

ing one of the functions of (1) replacing the previ- 
ously stored z-value by the new z-value, (2) repeating 
steps (i) and (ii) for a next most significant portion of 
the z-value, and (3) ending the comparison. 
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5,301,264 
FIGURE ENCODER 
Osamu Hori, and Akio Okazaki, both of Yokohama, Japan, 
assignors to Kabushiki Kaisha Toshiba, Kawasaki, Japan 
Continuation of Ser. No. 269,124, Nov. 9, 1988, abandoned. This 
application Jul. 16, 1992, Ser. No. 913,985 
Claims priority, application Japan, Nov. 12, 1987, 62-285902 
Int. Cl.5 GO6F 15/40 
US. Cl, 395—128 4 Claims 


SYMBQLIZATION 


1. A figure encoder, comprising: 

image memory means for recording images; 

display means for displaying the images recorded in the 
image memory means; 

pointing means for specifying a point on the images dis- 
played by the display means; 

extracting means for extracting an image of a figure which at 
least roughly encloses the specified point in accordance 
with a coordinate of the specific point; 

means for detecting coordinates of end points of line seg- 
ments involved in the figure extracted by the extracting 
means when the figure encloses the specified point incom- 
pletely; 

means for interpolating between the detected end points on 
the images recorded in the image memory means to pro- 
duce a closed figure which completely encloses the speci- 
fied point; and 

means for encoding the image of the closed figure obtained 
by the interpolating means. 


5,301,265 
APPARATUS FOR CONVERTING N PICTURE 
ELEMENTS TO M PICTURE ELEMENTS 
Masaharu Itoh, Yamato, Japan, assignor to International Busi- 
ness Machines Corporation, Armonk, N.Y. 
Continuation of Ser. No. 493,091, Mar. 12, 1990. This 
application Aug. 4, 1992, Ser. No. 924,701 
Claims priority, application Japan, Mar. 15, 1989, 1-60753 
Int. Cl.5 GO6F 15/62 

USS. Cl. 395—128 2 Claims 

1. An apparatus for converting N picture elements (pels) of 
an image to an M pel scaled representation of said image, 
where N and M are each integers greater than 0, the combina- 
tion comprising: 

a first register for storing —N; 

a second register for storing M; 

a third register for storing a sum (S), wherein initially 
S=M-_N; 

a discriminator, which is responsive to S, for generating a 
first signal when S is not negative, and for generating a 
second signal when S is negative; 

an adder for adding the value of S stored in said third regis- 
ter with —N in response to said first signal, and for adding 
the value of S stored in said first signal, and for adding the 
value of S stored in said third register with M in response 
to said signal, for in each instance providing a new S for 
storage in said third register; 

a first address counter which is incremented by said first 


signal; 


a second address counter which is incremented by said 
second signal; 

an input buffer including N member positions for storing N 
pels of said image; 

an output buffer including M memory positions, with each 
of said M memory positions initially being set to 0; and 


means responsive to said first signal and to incremented 
count of said first address counter and to incremented 
count of said second address counter and for transferring 
at least one of said N pels from said input buffer to at least 
one of said M pel positions of said output buffer to form 
said M pel scaled representation of said image. 


5,301,266 


APPARATUS TO IMPROVE IMAGE ENLARGEMENT OR 


REDUCTION BY INTERPOLATION 


Tokunori Kimura, Utsunomiya, Japan, assignor to Kabushiki 


Kaisha Toshiba, Kawasaki, Japan 
Filed Nov. 20, 1990, Ser. No. 616,228 
Claims priority, application Japan, Nov. 20, 1989, 1-301052 
int. Cl.5 GO6F 15/62 


US, Cl. 395—139 14 Claims 


1. An image interpolation apparatus comprising: 

filter circuit means having a filter function, for receiving an 
image signal in a frequency domain and for generating a 
filtered image signal in response thereto, said image signal 
representing a first image; 

Fourier transformation circuit means for receiving said 
filtered image signal and for performing a Fourier trans- 
formation thereof to output a spatial image signal; 

interpolation circuit means having a modulation transfer 





OFFICIAL GAZETTE 


function for receiving said spatial image signal and for 
performing a linear interpolation thereof to generate a 
transformed image signal, said transformed image signal 
representing a second image, said second image being an 
enlargement or a reduction of said first image; and 

means for controlling the filter function of said filter means 
such that said filter circuit means compensates for said 
modulation transfer function. 


5,301,267 
INTELLIGENT FONT RENDERING CO-PROCESSOR 
Christopher R. Hassett; Harry J. Collins, both of Cupertino, and 
John W. Nogrady, Santa Clara, all of Calif., assignors to 
Adobe Systems Incorporated, Mountain View, Calif. 
Filed Sep. 27, 1991, Ser. No. 767,259 
Int. Cl.5 GO6F 15/62 


US. Cl. 395—150 9 Claims 


1. A method for displaying rasterized objects comprising: 

accessing outline data from a computer memory or storage 
medium, said outline data representing said object in a first 
coordinate space, 

deriving from said outline data representing said object in a 
first coordinate space the corresponding data representing 
said object in a second coordinate space, said outline data 
in said first coordinate space possessing regional relation- 
ship information for each of a plurality of regions, includ- 
ing the steps of: 

(a) transforming said regional relationship information 
into said second coordinate space using a linear trans- 
formation; 

(b) deriving from the transformed regional relationship 
information for each of the plurality of regions a non- 
linear transformation matrix expressed as a plurality of 
piecewise linear transformation matrices, one for each 
of the regions; 

(c) applying said non-linear transformation matrix to said 
outline data representing said object in said first coordi- 
nate space to derive a second representation of said 
object in said second coordinate space; 

(d) converting said second representation of said object to 
raster data describing said object in a form to be dis- 
played on a display device; and 

(e) displaying said second representation of said object on 
a raster device. 


5,301,268 
APPARATUS FOR TRANSFERRING INFORMATION 
BETWEEN DIFFERENT WINDOW SYSTEMS 

Masaru Takeda, Saitama, Japan, assignor to Fuji Xerox Co., 

Ltd., Tokyo, Japan 

Filed Oct. 10, 1990, Ser. ‘No. 595,878 
Int. Cl.5 GO6F 3/14 

US. Cl. 395—157 11 Claims 

6. An information transferring system in a data processing 
system including a display apparatus having a display screen 
and a central processing unit for performing operations associ- 
ated with different window system including managing a dis- 
play of a plurality of windows on the display screen, wherein 
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each of said different window systems uses a different process 
to manage the display of the plurality of windows on said 
display screen, the information processing system comprising: 
concurrent window system display means for displaying on 
said display screen a plurality of windows operated by the 
different window systems; 
data identifying means for identifying data displayed in a 
first window displayed by a first window system of the 
different window system selected by a second window 
system which is different from the first window system; 
data selecting means, coupled to said data identifying means, 
for selecting the data identified by said data identifying 
means for transfer to a first window of the plurality of 
windows displayed by said second window system; 
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communicating means for notifying the second window 
system that selection of the selected data has been com- 
pleted by said data selecting means; 

transfer demanding means, responsive to said notice from 
said communicating means, for transferring a demand to 
the first window system having made the selection of the 
selected data from the second window system having 
selected the selected data, wherein said demand initiates 
the transfer of the selected data; and 

data transferring means for transferring the selected data to 
the first window of the second window system specified as 
a destination window system of the selected data trans- 
ferred in accordance with the demand made by the trans- 
fer demanding means. 


5,301,269 
WINDOW-RELATIVE DITHER CIRCUIT 

Byron A. Alcorn, Ft. Collins; Robert W. Cherry, Loveland; 

Mark D. Coleman, and Brian D. Rauchfuss, both of Ft. Col- 

lins, all of Colo., assignors to Hewlett-Packard Company, 

Palo Alto, Calif. 

Filed Mar. 15, 1991, Ser. No. 670,548 
Int. Cl.5 GO6F 15/62 

US. Cl. 395—158 


INTENSITY IN 
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7. A method for dithering a pixel value corresponding to 
first and second window-relative coordinates (X w, Y w), said 
window-relative coordinates defining a location relative to a 
predefined point in a window of a display, comprising the 
steps: 

(a) determining first and second transformation values; 

(b) programmatically reading a dither value from a row- 

column address of a dither value storage cell, said row- 
column address determined as a function of at least said 
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window-relative coordinates (X w, Y w) and said first and 
second transformation values; 

(c) comparing said dither value read from said dither cell 
with a first part of said pixel value and generating a dither 
signal in accordance with said comparison; 

(d) determining whether said second part would wrap if 
dithered and, if so, overriding or inhibiting said dither 
signal, thereby preventing the dithering of said second 
part; and 

(e) dithering a second part of said pixel value in accordance 
with said dither signal. 


5,301,270 
COMPUTER-ASSISTED SOFTWARE ENGINEERING 
SYSTEM FOR COOPERATIVE PROCESSING 
ENVIRONMENTS 
Steven G. Steinberg; Elizabeth A. Zucker, both of New York, 
N.Y.; Yannis S. Arvanitis, Chicago, Ill.; Anil R. Bakshi, Bo- 
gota, N.J.; Matthew W. Olenich, New York, N.Y.; Thomas G. 
Werner, Jersey City, N.J.; Carl. G. Longnecker, Jr, Glencoe; 
Bart Schutte, Chicago, both of Ill., and William D. Reynolds, 
Medford, N.J., assignors to Anderson Consulting, Chicago, 
Tl. 
Filed Dec. 18, 1989, Ser. No. 452,673 
Int. Cl.5 GO6F 15/62 ; 


US. Cl. 395—161 15 Claims 





1. A-computer-assisted software engineering system for 

cooperative processing environments, comprising: 

(a) design means for creating, storing, retrieving, and editing 
specifications describing a first user application in an 
electronic data format; 

(b) construction means for generating the first user applica- 
tion from the specifications, the first user application being 
capable of execution on one of a plurality of computer 
hardware platforms; and 

(c) run-time execution architecture means for executing the 
first user application on the computer hardware platforms, 
the run-time execution architecture means comprising: 
(i) pre-programmed presentation services means for man- 

aging a plurality of user-interface functions for the first 
‘user application; 

(ii) pre-programmed distribution services means for rout- 
ing and transferring messages between the first user 
application and a second user application; and 

(iii) user-programmed application services means for im- 
plementing user-defined functions in the first user appli- 
cation. 


ELECTRICAL 


5,301,271 
IMAGE PROCESSING SEPARATELY PROCESSING 
TWO-DENSITY-LEVEL IMAGE DATA AND 
MULTI-LEVEL IMAGE DATA 
Seiichiro Hiratsuka; Takanobu Kajikawa; Takanori Tsuji, all of 
Fukuoka, and Takashi Kitada, Kasuga, all of Japan, assignors 
to Matsushita Electric Industrial Co., Ltd., Osaka, Japan 
Filed Apr. 6, 1992, Ser. No. 863,972 
Claims priority, application Japan, Jul. 11, 1991, 3-170972; 
Jul. 11, 1991, 3-170973; Jul. 11, 1991, 3-170974; Jul. 22, 1991, 
3-180840; Jul. 23, 1991, 3-182198 
Int. Cl.5 GO6F 15/62 
US. Cl. 395—164 


TOM: IMAGE DISCRIMINATION MEMORY 

1. An image processing system comprising: 

reception means for receiving image information; 

output means for outputting image information at high reso- 
lution in case where the received image information is of 
a two-density-level type, for outputting image information 
at resolution lower than the high resolution in case where 
the received image information is of a type other than a 
two-density-level type and for outputting discrimination 
information indicating whether or not the image informa- 
tion to be output is of a two-density-level type; and 

processing means for performing a first image processing of 
the image information indicated by the discrimination 
information sent from the output means as of a two-densi- 
ty-level type, for performing a second image processing of 
the image information indicated by the discrimination 
information sent from the output means as of a type other 
than a two-density-level type, and for outputting a signal 
representing a result of each of the first and second image 
processings, 

wherein the processing means performs an operation of 
changing the resolution corresponding to the image infor- 
mation of a two-density-level image type as equal to that 
corresponding to the image information of a type other 
than a two-density-level image type. 


5,301,272 
METHOD AND APPARATUS FOR ADDRESS SPACE 
ALIASING TO IDENTIFY PIXEL TYPES 

Mark D. Atkins, Santa Clara, Calif., assignor to Intel Corpora- 

tion, Santa Clara, Calif. 

Filed Nov. 25, 1992, Ser. No. 981,836 
Int. Cl.5 HO4N 5/92 

US. Cl. 395—165 


15. A computer display system comprising: 

a frame buffer for storing a plurality of pixel data at defined 
addresses in said frame buffer, said frame buffer config- 
ured to store pixel data of a predefined pixel type; 

at least one processor for providing a pixel data stream, said 
pixel data stream including pixel data and a pixel type tag 
said pixel type tag identifying one of a plurality of pixel 
types said pixel data comprises, said pixel data stream 
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further including a pixel address for storing said pixel data 
in said frame buffer; 

a graphics controller coupled to said processor, said graph- 
ics controller receiving said pixel data and said pixel type 
tag, and determining based on said pixel type tag whether 
said pixel data provided by said processor matches the 
predefined pixel type for which said frame buffer is con- 
figured, such that if said types do not match, a frame 
buffer controller means coupled to said graphics control- 
ler converts said pixel data stream received by said graph- 
ics controller into pixel data of said predetermined pixel 
type for which said frame buffer is configured; 

said graphics controller writing said pixel data into said 
frame buffer at said pixel address; 

display means coupled to said frame buffer for reading said 
pixel data stored in said frame buffer and displaying said 
data on a display. 


5,301,273 
METHOD AND APPARATUS FOR MANAGING 
ADDRESS INFORMATION UTILIZED IN MESSAGE 
TRANSMISSION AND RECEPTION 
Kuniyoshi Konishi, Tokyo, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Jun. 18, 1991, Ser. No. 717,063 
Claims priority, application Japan, Jun. 18, 1990, 2-157654 
Int. Cl.5 GO6F 13/00 


US. Cl. 395—200 11 Claims 


INITIALIZE TIMER 
WITH RESPECT TO 
DESTINATION ST ADDRESS 


1. A network system comprising: 
at least one trunk network; 
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a plurality of branch networks, each having at least one 
station; 

a plurality of trunk interfaces, each of the trunk interfaces 
being coupled to the trunk network; 

a plurality of branch interfaces, each of the branch interfaces 
being coupled to one of the branch networks; and 

a plurality of buses for coupling at least one of the trunk 
interfaces to at least one of the branch interfaces, and 

wherein each of the branch interfaces includes: 

a table for registering a plurality of address information; 

means for determining address information which designates 
a station in which at least one of no message transmission 
and no message reception is executed during a predeter- 
mined period; 

means for transmitting a message to the station which is 
designated by the determined address information when 
the message to be transmitted to the station which is desig- 
nated by the determined address information is a first 
message; and 

means for deleting the determined address information from 
the table and transmitting the message in a broadcast 
manner when no response message to the first message is 
received. 

5,301,274 
METHOD AND APPARATUS FOR AUTOMATIC 
BALANCING OF MODEM RESOURCES 
Ping Li, New Brighton, Minn., assignor to Multi-Tech Systems, 
Inc., Minneapolis, Minn. 
Filed Aug. 19, 1991, Ser. No. 746,857 
Int. Cl.5 HO4B 14/04; HO4M 11/06; GO6F 3/00, 13/00 
US. Cl, 395—250 2 Claims 





1. A modem for use in transferring data between a communi- 
cation line and a data terminal, comprising: 

a memory containing a transmit buffer and a receive buffer 
each for storing bytes of data; 

modulator means for modulating compressed data and trans- 
ferring it onto the communication line, 

demodulator means coupled to the memory for transferring 
compressed data from the communication line and for 
demodulating the compressed data to produce demodu- 
lated data and for transferring the demodulated data to the 
receive buffer; 

processing means coupled to the modulator means and the 
memory and operative in an input mode for retrieving 
data from the transmit buffer, compressing it, and supply- 
ing it to the modulator means, and in an output mode for 
retrieving data from the receive buffer, decompressing it, 
and presenting it to the data terminal; and 

mode control means coupled with the processing means for 
controlling the relative amount of time the processing 
means operates in the input mode and the output mode 
according to the quantity of data in the transmit and re- 
ceive buffers, the mode control means including means for 
operating the processing means in an operating loop, and 
in a first part of the loop checking the quantity of data in 
the transmit and receive buffers, and in a second subse- 
quent part of the loop operating the processing means 
alternately in the input mode and the output mode with 
each mode active an amount of time responsive to the 
quantity of data in the transmit and receive buffers, the 
mode control means including means responsive to the 
presence of data in the transmit buffer and absence of data 
in the receive buffer for causing the processing means to 
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be active in the input mode an amount of time substan- 
tially more than in the output mode in the second subse- 
quent part of the loop, the mode control means including 
means responsive to the absence of data in the transmit 
buffer and presence of data in the receive buffer to cause 
the processing means to be active in the output mode an 
amount of time substantially more than in the input mode 
in the second subsequent part of the loop, the mode con- 
trol means including means responsive to the presence of 
data in the transmit buffer and presence of data in the 
receive buffer to cause the processing means to be active 
in the output mode substantially the same amount of time 
as in the input mode in the second subsequent part of the 
loop. 


5,301,275 
DATA TRANSFER SYSTEM WITH VARIABLE DATA 
BUFFER SIZE AND PROGRAMMABLE INTERRUPT 
FREQUENCY 
Michael R. Vanbuskirk, Plano, and Jon M. Meinecke, Denton, 
both of Tex., assignors to Compaq Computer Corporation, 
Houston, Tex. 
Continuation of Ser. No. 770,600, Oct. 3, 1991. This application 
Dec. 23, 1992, Ser. No. 996,524 
Int. Cl.5 GO6F 13/24 


US. Cl. 395—250 5 Claims 


1. A communication system, comprising: 
a host computer, including: 
a system bus; 
memory connected to said system bus for storing data; and 
means coupled to said system bus responding to a first 
interrupt signal for transferring stored data to and from 
said memory; and 
a host adapter coupled to said host computer system bus, 
including: 
a host adapter bus, 
memory connected to said host adapter bus for storing 
data transferred from and for transferring to said host 
computer memory, 
means connected to said host adapter bus and said com- 
puter system bus for providing said first interrupt signal, 
a programmable timer coupled to said host adapter bus 
and providing a second interrupt signal each time said 
programmable timer times out, and 
means connected to said first interrupt signal providing 
means and said programmable timer for programming 
said programmable timer to time-out a predetermined 
number of times per second and for indicating to said 
first interrupt signal providing means to provide said 
first interrupt signal each time said programming means 
receives said second interrupt signal. 
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5,301,276 
METHOD AND DEVICE FOR ASSIGNING I/O ADDRESS 
IN DATA PROCESSING APPARATUS 

Minoru Kimura, Ora, Japan, assignor to Sanyo Electric Co., 

Ltd., Osaka, Japan 

Filed Jun. 17, 1991, Ser. No. 715,998 
Claims priority, application Japan, Jun. 29, 1990, 2-171845 
Int. Cl.5 GO6F 15/02 

U.S, Cl. 395—275 14 Claims 

1. An I/O address assigning device in a data processing 

apparatus comprising: 

a first I/O port for connecting the data processing apparatus 
to an I/O port device, said first I/O port having an ad- 
dress assigned from a plurality of predetermined I/O 
addresses; 

an I/O connecting portion for connecting an additional I/O 
port to the data processing apparatus, the additional I/O 
port having an address assigned from the plurality of 
predetermined I/O addresses and a register that stores 
data; 

control means for disabling on operation of the first I/O 
port; 

detecting means for detecting a preset I/O address of the 
additional I/O port while the first I/O port is disabled, the 
detecting means including: 
reading and writing means for writing and reading data at 

the predetermined I/O address; 








identification detecting means for detecting if the data 
written by the reading and writing means is identified 
with data read by the reading and writing means; and 
judging means for judging that the predetermined I/O 
address at which the data is written to and read from is 
the I/O address of the additional I/O port when identi- 
fication is detected by the identification detecting 
means; and 
assigning means for assigning to the first I/O port an I/O 
address different from the preset I/O address of the addi- 
tional I/O port in response to the detecting means detect- 
ing the preset I/O address. 


5,301,277 
METHOD AND APPARATUS FOR COMMUNICATING 
PERIPHERAL DATA TO/FROM MINOR OPERATING 
SYSTEMS RUNNING AS SUBPROCESSES ON A MAIN 
OPERATING SYSTEM 
Hirouki Kanai, Suwa, Japan, assignor to Seiko Epson Corpora- 
tion, Tokyo, Japan 
Filed Dec. 23, 1991, Ser. No. 812,538 
Claims priority, application Japan, Apr. 10, 1991, 3-106761 
Int. Cl.5 GO6F 13/00 
U.S. Cl, 395—275 22 Claims 
1. A computer system with a minor operating system that 
runs under a main operating system and where the minor 
operating system uses the main operating system to do input- 
/output, the system comprising: 
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a minor operating system, having a memory for temporarily 
storing data for exchange with a plurality of peripherals 
and a first device driver that shuttles any data I/O be- 
tween an application program and said peripherals via said 
memory; and 

a main operating system having a detector that responds to 
data I/O requests with peripherals, a request handler that 
determines whether or not the request is directed to the 
minor operating system, and a second device driver for 
directing data I/O between said memory and said periph- 


erals when said request has been determined to belong to 
the minor operating system. 


5,301,278 
FLEXIBLE DYNAMIC MEMORY CONTROLLER 
Ronald J. Bowater, Romsey, England; Steven P. Larky, New 
York, N.Y.; Joe C. St. Clair, Round Rock, Tex., and Paolo G. 
Sidoli, Romsey, England, assignors to International Business 
Machines Corporation, Armonk, N.Y. 
Continuation of Ser. No. 666,553, Mar. 7, 1991, which is a 
continuation of Ser. No. 187,706, Apr. 29, 1988. This application 
Apr. 23, 1992, Ser. No. 873,880 
Int. Cl.5 GO6F 13/10 
US. Cl. 395—275 


23 Claims 
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12. In a data processing system including at least two devices 
capable of sourcing memory access requests with different 
timings to a plurality of memory banks, wherein at least one of 
the memory banks is capable of having an access characteristic 
that differs from an access characteristic of others of the mem- 
ory banks, memory controller means responsive to memory 
access requests for providing control signals to the plurality of 
memory banks for controlling sequences of operation of the 
plurality of memory banks, the memory controller means 
comprising: 

means for decoding a memory access request for identifying 

which one of the plurality of memory banks is to be ad- 
dressed; 

means for storing information that specifies first memory 

access characteristics for each of the plurality of memory 
banks, the first memory access characteristics for each of 
the plurality of memory banks being related to an operat- 
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ing speed of a memory bank for which the information is 
stored, the storing means further storing information that 
specifies a second memory access characteristic for each 
of the plurality of memory banks, the second memory 
access characteristic for each of the plurality of memory 
banks being related to an identification of a device that 
sources a memory access request to the memory bank; and 

means, having an input coupled to an output of the decoding 
means and an input coupled to an output of the storing 
means, for providing control signals from the memory 
controller means to the identified memory bank, the pro- 
viding means including means for determining a duration 
of a cycle time of the control signals, during a time when 
the control signals are provided to the identified memory 
bank, in accordance with the information stored within 
the storing means for the identified memory bank and also 
in accordance with an identification of the device that 
sourced the memory access request to the identified mem- 
ory bank. 


5,301,279 
APPARATUS FOR CONDITIONING PRIORITY 
ARBITRATION 

Mack W. Riley, Austin, and John D. Upton, Georgetown, both 

of Tex., assignors to International Business Machines Corpo- 

ration, Armonk, N.Y. 

Continuation of Ser. No. 451,194, Dec. 15, 1989, abandoned. 
This application Nov. 24, 1992, Ser. No. 982,133 
Int. Cl.5 GO6F 13/00 


US. Cl, 395—275 14 Claims 


ee eS 


1. An input/output channel control apparatus for regulating 
data transfer operations, said apparatus comprising: 

a data storage device; 

at least two peripheral devices, each peripheral device hav- 
ing a predetermined priority ranking; 

at least two data buffer means, each for storing data being 
transferred between said data storage device and at least 
one of said at least two peripheral devices; 

means for indicating a data status of each of said data buffer 
means, the data status indicating whether the data buffer 
means are ready to handle a data transfer request; 

priority arbitration means for regulating said data transfer 
operations by granting a data transfer request to one 
among contending ones of said peripheral devices request- 
ing data transfer, based upon the predetermined priority 
ranking of each of said peripheral devices; and 

priority conditioning means coupled to said priority arbitra- 
tion means for altering said predetermined priority rank- 
ing by disabling the data transfer request of a said periph- 
eral device when the data status indicates that the data 
buffer means is not ready to handle the data transfer re- 
quest thereby preventing said peripheral device from 
contending for data transfer. 
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5,301,280 
CAPABILITY BASED COMMUNICATION PROTOCOL 
Philip L. Schwartz, Framingham; Stuart Warnsman, Southboro; 
Nicholas Zoda, Jr., Marlboro, and John F. Pilat, Hopkinton, 
all of Mass., assignors to Data General Corporation, West- 
boro, Mass. 
Filed Oct. 2, 1989, Ser. No. 416,225 
Int. Cl.5 GO6F 13/20 
US. Cl. 395—325 


1. In a channel acting as a server on a system bus, the method 
of completing a communication connection with a client mod- 
ule on the system bus comprising the steps of: 

creating a serveport data structure and assigning it a ser- 

veport name; 

receiving a connect request from said client module, said 

request including a client node number identifying said 
client module and a serveport name; 
determining that the serveport data structure whose name 
was received from said client has been created; 

allocating an n-slot TID at said server for the desired con- 
nection, said n-slot TID being a capability used in identify- 
ing a storage location in said server for receiving start 
buffer data from said client module, said start buffer data 
including one or more additional TIDS identifying stor- 
age locations in said client module for use in subsequent 
transfers between said channel and said client module; and 

returning a connect answer from said server to said client 
module, said answer including said n-slot TID so that said 
client module knows where to send said start buffer data 
to said server. 


5,301,281 
METHOD AND APPARATUS FOR EXPANDING A 
BACKPLANE INTERCONNECTING BUS IN A 
MULTIPROCESSOR COMPUTER SYSTEM WITHOUT 
ADDITIONAL BYTE SELECT SIGNALS 
Barry Kennedy, Santa Ana, Calif., assignor to AST Research, 
Inc., Irvine, Calif. 
Filed Jun. 26, 1991, Ser. No. 721,684 
Int. Cl.5 GO6F 13/40, 13/14 
USS. Cl, 395—325 10 Claims 
7. A method of expanding a data bus width of a first multi- 
processor interconnection architecture having a number of 
data lines comprising a first bit-width and a backplane bus with 
a plurality of byte select lines sufficient to indicate which bytes 
on the data bus are active during a bus transaction cycle to 
create a second expanded multiprocessor interconnection ar- 
chitecture with an expanded bit-width and with the same 
plurality of byte select control lines, said method comprising 
the steps of: 
increasing the number of data lines of said first multiproces- 
sor interconnection architecture to provide a second num- 
ber of data lines in said second expanded multiprocessor 
interconnection architecture; 
providing a master request interconnection line between 
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master and slave devices designed to utilize the expanded 
bit-width of the second expanded architecture, said master 
request line carrying a master request signal activated 
only by a master device designed to utilize the entire 
bit-width of the second expanded architecture, said master 
request signal indicating that the master device is attempt- 
ing to initiate a transfer utilizing the entire bit-width of the 
second expanded architecture; 

providing a slave response interconnection line between 
master and slave devices designed to utilize the expanded 
bit-width of the second expanded architecture, said slave 
response line carrying a slave response signal activated 


only by a slave device designed to utilize the entire bit- 
width of the second expanded architecture in response to 
an active master request signal on said master request line, 
said slave response signal indicating that the slave device 
is designed to utilize the bit-width of the second expanded 
architecture; and 

selectively controlling the bit-width of data transferred by 
said master to a slave device conforming to either said first 
architecture or said expanded architecture in accordance 
with said slave response signal such that said expanded 
architecture does not require more byte select control 
lines than said first architecture. 


5,301,282 
CONTROLLING BUS ALLOCATION USING 
ARBITRATION HOLD 
Nader Amini; Bechara F. Boury, and Terence J. Lohman, all of 
Boca Raton, Fla., assignors to International Business Ma- 
chines Corp., Armonk, N.Y. 
Filed Oct. 15, 1991, Ser. No. 777,777 
Int. Cl.5 GO6F 13/36 
USS. Cl. 395—325 
1. An information handling system comprising 
a processor, 
a memory, 
a bus, 
said bus electrically connectable to a controller device, 
said processor and said memory to allow information 
transfers via said bus between the controller device, said 
processor and said memory, 
the controller device and the processor being capable of 
controlling information transfers via said bus, and 
means for selectively generating an arbitration hold signal, 
said arbitration hold signal indicating not to reallocate said 
bus, 
a central arbiter, 
said central arbiter controlling allocation of said bus such 
that one of the controller device and the processor 
become a present controller device, the present control- 
ler device controlling a present information transfer via 
said bus, 
said central arbiter receiving said arbitration hold signal 
indicating to said arbiter that the present information 
transfer is occurring and not to reallocate said bus, 
said central arbiter using said arbitration hold signal to 


26 Claims 
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allow the controller device and said processor to 
arbitrate for said bus while the present information 
transfer is occurring, said central arbiter granting 


access to said bus when said arbitration hold signal 
indicates that said central arbiter can reallocate said 
bus as needed. 


5,301,283 
DYNAMIC ARBITRATION FOR SYSTEM BUS CONTROL 
IN MULTIPROCESSOR DATA PROCESSING SYSTEM 

Charles P. Thacker, Palo Alto, Calif., and David Hartwell, 

Boxboro, Mass., assignors to Digital Equipment Corporation, 

Maynard, Mass. 

Filed Apr. 16, 1992, Ser. No. 870,134 
Int. Cl.5 GO6F 13/00 

US. Cl. 395—325 


1. In a data processing system having a plurality of 
commander nodes and at least one resource node intercon- 
nected by a system bus, one or more of said commander nodes 
contending for control of said system bus to access the re- 
source node during each of a plurality of arbitrations, a bus 
arbitration method for determining the one of said contending 
commander nodes that is to gain control of the system bus to 
access the resource node during each said arbitration, said 
method comprising the steps of: 

A) assigning priority levels to said commander nodes, such 
that each said commander node of a first set of said 
commander nodes is assigned a single priority level for 
each said arbitration and each commander node of a sec- 
ond set of said commander nodes is assigned more than 
one priority level for each said arbitration; 

B) during each of said arbitrations, each said contending 
commander node of said first set of commander nodes 
generating a first arbitration signal during a predeter- 
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mined bus cycle indicating the priority level assigned to 
that node, and each contending commander node of said 
second set of commander nodes generating a second arbi- 
tration signal during the same bus cycle during which said 
contending commander nodes of said first set of 
commander nodes generates said first arbitration signal, 
said second arbitration signal generated by said contend- 
ing commander node of said second set of commander 
nodes indicating one of the priority levels of that node; 
and 

C) during each of said arbitrations, monitoring the arbitra- 
tion signals to determine the identity of the arbitration 
signal indicating the highest priority level among those 
generated during said cycle of each said arbitration, and, 
thus identifying the contending commander node of said 
first and second sets of commander nodes that is to gain 
control of the system bus to access the resource node. 


5,301,284 
MIXED-RESOLUTION, N-DIMENSIONAL OBJECT 
SPACE METHOD AND APPARATUS 

Mark D. Estes, Austin, Tex., and John P. Walker, Oklahoma 

City, Okla., assignors to Walker-Estes Corporation, Okla- 

homa City, Okla. 

Filed Jan. 16, 1991, Ser. No. 642,508 
Int. C15 GO6F 12/00 

US. Cl. 395—400 


10. An object description system for controlling the logical 
manipulation of data storage locations of a memory of a digital- 
computing device configured as at least one mixed-resolution, 
N-dimensional, object space, wherein the object description 
system is described as a special purpose computing device 
having a mixed-radix logical architecture, said digital comput- 
ing device including processor means for accessing said data 
storage locations; signal communication means, operatively 
coupled to said processor means, for communicating control 
signals, address signals, and data signals to and from said pro- 
cessor means; an input coupled to said processor means by said 
signal communication means for receiving an object descrip- 
tion; and, a memory coupled to said processor means by said 
signal communication means for storing data; said object de- 
scription system comprising: 

object means, operatively coupled to said processor means 

by said signal communication means, including frame 
means operatively coupled to said processor means by 
said signal communication means for generating said 
mixed resolution, N-dimensional, object space, said frame 
means including, 

means for interleaving the bits of coded attribute names of an 

object frame to generate an object descriptor and for 
interleaving the bits of a particular instance of frame data 
to generate an object selector; and 

at least one register for storing said object frame for control- 

ling the order of the interleaving of bits of said object 
frame by said interleaving means and for controlling the 
order of the interleaving of bits of said frame data by said 
interleaving means; 

whereby, said data storage locations of said apparatus, when 

configured as mixed-resolution, N-dimensional, object 
spaces, are logically addressed and manipulated by funda- 
mental data storage operations without converting mixed- 
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radix expressions to and from unit expressions imposed by 
the fixed-radix architecture of general purpose computing 
devices for a mixed-radix mode of operating said comput- 
ing device. 


5,301,285 
DATA PROCESSOR HAVING TWO INSTRUCTION 
REGISTERS CONNECTED IN CASCADE AND TWO 
INSTRUCTION DECODERS 
Makoto Hanawa; Osamu Nishii; Susumu Narita, all of Koku- 
bunji, and Kunio Uchiyama, Hachiojji, all of Japan, assignors 
to Hitachi, Lid., Tokyo, Japan 
Continuation of Ser. No. 496,448, Mar. 20, 1990, abandoned. 
This application Sep. 4, 1992, Ser. No. 940,762 
Claims priority, application Japan, Mar. 31, 1989, 1-78221 
Int. Cl.5 GO6F 9/30, 9/34 


USS. Cl. 395—375 8 Claims 














1. A data processor capable of executing data processing 
according to a first instruction having a first half word deter- 
mining the addressing mode of a first operand and a second 
half word determining the addressing mode of a second oper- 
and, in which no address extension portion is inserted between 
said first half word and said second half word and also execut- 
ing data processing according to a second instruction, in which 
an address extension portion is inserted between a first half 
word thereof and a second half word thereof, said first half 
word and said second half word of said second instruction 
determining a first operand and a second operand of said sec- 
ond instruction, respectively, the data processor comprising: 

(1) a first store unit; 

(2) a second store unit, said fist store unit and said second 
store unit storing, simultaneously, said first half word and 
said second half word of said first instruction when said 
first instruction is to be executed, and storing, simulta- 
neously, said first half word and said address extension 
portion of said second instruction when said second in- 
struction is to be executed, said second store unit further 
storing the second half word of the second instruction at 
a time period subsequent to the storing of the address 
extension portion; 

(3) a first decoder for decoding, the contents of said first 
store unit and for detecting whether an instruction, the 
first half word of which is stored in said first store unit, has 
an address extension portion following the first half word; 

(4) a second decoder for decoding, the contents of said 
second store unit substantially simultaneous with the de- 
coding of the contents of said first store unit, said first 
decoder unit and said second decoder unit decoding, 
simultaneously, said first half word and said second half 
word of said first instruction stored in said first store unit 
and said second store unit when said first instruction is to 
be executed and decoding, simultaneously, said first half 
word and said address extension portion of said second 
instruction stored in said first store unit and said second 
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store unit, and said second decoder decoding the second 
half word of the second instruction at a time period subse- 
quent to the decoding of the address extension portion 
when said second instruction is to be executed; 

(5) a decode result generating circuit, arranged to receive a 
decode result of said first decoder, a simultaneous decoder 
result of said second decoder and a detection signal of said 
first decoder, the detection signal indicating whether said 
instruction, said first half word of which is stored in said 
first store unit, has said address extension portion follow- 
ing said first half word, the decode result generating cir- 
cuit further including (i) an invalidating means arranged to 
invalidate the simultaneous decode result of said second 
decoder when the detection signal of said first decoder 
indicates that said instruction, said first half word of 
which is stored in said first store unit, has said addressing 
extension portion following said first half word, and (ii) a 
validating means arranged to validate the simultaneous 
decode result of said second decoder when the detection 
signal of said first decoder indicates that the instruction, 
said first half word of which is stored in said first store unit 
has no address extension portion, whereby a complete 
substantially simultaneous decoding of the first half word 
and the second half word of the first instruction is 
achieved, producing a final decode result, the decode 
result generating circuit further arranged to receive the 
decode result of said second half word of said second 
instruction subsequent to the decoding of said address 
extension portion; 

(6) an execution control unit coupled to said decode result 
generating circuit to receive (i) a result of the decoding of 
the first half word of said second instruction from said first 
decoder when the simultaneous decode result of said 
address extension portion of the second decoder is invali- 
dated, to receive (ii) a result of the decoding of the second 
half word of said second instruction from said second 
decoder subsequent to the decoding and the invalidation 
of the simultaneous decode result of said address extension 
portion, and to receive (iii) the final decode result based 
upon said complete substantially simultaneous decoding of 
the first half and the second half word of the first instruc- 
tion when the simultaneous decode result of the second 
half word is validated; and 

(7) an instruction execution unit whose operation is con- 
trolled by the decoding results of the first half word and 
the second half word of said second instruction and the 
final decode result of said first instruction received by the 
execution control unit. 


5,301,286 
MEMORY ARCHIVING INDEXING ARRANGEMENT 
Purshotam Rajani, Lincroft, N.J., assignor to AT&T Bell Labo- 
ratories, Murray Hill, N.J. 
Filed Jan. 2, 1991, Ser. No. 636,310 
Int. Cl.5 GO6F 12/00, 7/00, 15/40 
U.S. Cl. 395—400 


1. A method of locating a file in a backup memory, said file 
being one of a group of related files stored in said backup 
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memory, said files being identified by a name common to said 
files, said name common to said files being one component in a 
sequence of N components identifying a path name associated 
with said file, where N= = 1, said method comprising the steps 
of 
converting each of said components into a respective iden- 
tity value, and 
determining the location at which said file is stored in said 
backup memory as a function of each of said identity value 
beginning with the identity value associated with a first 
component in said sequence of N components, and 
wherein said method further comprises the steps of 
storing each of said components in an available location of a 
first table of locations such that the address of said avail- 
able location defines the unique identity value of the com- 
ponent stored thereat, and 
deriving for each of said components an associated hashing 
number and storing in a second table of locations at a 
location identified by said hashing number the address of 
the available location. 


5,301,287 
USER SCHEDULED DIRECT MEMORY ACCESS USING 
VIRTUAL ADDRESSES 
Russ W. Herrell, and Thomas P. Morrissey, both of Fort Col- 
lins, Colo., assignors to Hewlett-Packard Company, Palo 
Alto, Calif. 
Continuation of Ser. No. 492,518, Mar. 12, 1990, abandoned. 
This application Feb. 16, 1993, Ser. No. 18,479 
Int. Cl. GO6F 15/00 
42 Claims 


1. An interface device for transferring data associated with 
data processing commands directly between a user’s host sys- 
tem having a main memory and an external data processing 
system in response to user commands without direct host 
operating system management during individual memory 
transfer transactions, comprising: 

means for representing said data processing commands and 

associated data as command/pointer packets comprising 
said data processing commands and virtual pointers to said 
associated data in virtual memory space of the user’s host 
system; 

means on said interface device, coupled to said virtual mem- 

ory space, for directly translating said virtual pointers of 
said command/pointer packets to physical pointers which 
identify physical addresses within said main memory at 
which said associated data is located; and 

means on said interface device for transferring said associ- 

ated data from and to said main memory at said physical 
addresses. 
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5,301,288 
VIRTUAL MEMORY MANAGEMENT AND 
ALLOCATION ARRANGEMENT FOR DIGITAL DATA 
PROCESSING SYSTEM 
Gary H. Newman, Concord, and James W. Franklin, Pepperell, 
both of Mass., assignors to Eastman Kodak Company, Roch- 
ester, N.Y. 
Continuation of Ser. No. 498,007, Mar. 23, 1990, abandoned. 
This application Apr. 27, 1993, Ser. No. 53,843 
Int. Cl.5 GO6F 12/02, 12/06 


US. Cl. 395—400 46 Claims 
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1. A system for allocating virtual address space for array 
data to be stored in a virtual memory, an attribute of said array 
being a dimension along an array direction, the system com- 
prising: 

a table that associates segments of said virtual address space 

with predetermined dimensions of array data, and 

a space allocator for using said table to identify a contiguous 

portion of said virtual address space for said array data to 
be stored. 


5,301,289 

CACHE DEVICE FOR SUPPLYING A FIXED WORD 

LENGTH OF A VARIABLE INSTRUCTION CODE AND 

INSTRUCTION FETCH DEVICE 

Masato Suzuki, Ikeda; Masashi Deguchi, Nara; Takashi Sakao, 
Ibaraki, and Toshimichi Matsuzaki, Minoo, all of Japan, 
assignors to Matsushita Electric Industrial Co., Ltd., Osaka, 
Japan 

Continuation of Ser. No. 443,390, Nov. 30, 1989, abandoned. 

This application Jun. 21, 1993, Ser. No. 80,048 
Claims priority, application Japan, Dec. 5, 1988, 63-307362 
Int. Cl.5 GO6F 12/00 
U.S. Cl. 395—400 


1. An instruction fetching device including a cache device, 
said cache device comprising: 
storage means for storing a plurality of pairs of data, each of 
said plurality of pairs of data including both an instruction 
string and an address at which said instruction string is 
located, said instruction string being divided into mini- 
mum lengths of instruction and including a given number 
of words, said storage means comprising parallel output 
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means for outputting a plurality of said minimum lengths 
of instruction in parallel; 

searching means for selecting from said plurality of pairs of 
data stored in said storage means at least two pairs of data 
on the basis of an instruction fetching address designating 
an instruction to be fetched; and 

storage contents selecting means for selecting and causing 
said storage means to output every minimum length of 
instruction of one of the instruction strings included in 
said at least two pairs of data selected by said searching 
means by way of said parallel output means so that a 
plurality of minimum lengths of instruction of said one of 
the instruction strings are individually and simultaneously 
output in parallel even when at least one of the plurality of 
minimum lengths of instruction is contained in one of said 
at least two pairs of data in one register line and the rest of 
the plurality of minimum lengths of instruction are con- 
tained in another of said at least two pairs of data located 
in a different register line. 


5,301,290 
METHOD FOR MINIMIZING LOCK PROCESSING 
WHILE ENSURING CONSISTENCY AMONG PAGES 
COMMON TO LOCAL PROCESSOR CACHES AND A 
SHARED EXTERNAL STORE 
William H. Tetzlaff, Mount Kisco, and Jay H. Unger, Mohegan 
Lake, both of N.Y., assignors to International Business Ma- 
chines Corporation, Armonk, N.Y. 
Filed Mar. 14, 1990, Ser. No. 493,562 
Int. CL.5 GO6F 12/14 


1. In a system comprising a first and a second processor, a 
shared addressable external store (27, 29) of groups of hierar- 
chically related pages, and a lock manager (23), said first and 
second processors each respectively including an operating 
system (OS), a page oriented write through cache (15, 17), a 
cache manager, and means including the cache manager re- 
sponsive to page access requests from said first processor for 
obtaining at least one lock from the lock manager through the 
OS, and if a requisite lock is granted by said lock manager, 
causing the requested page or pages to be copied from external 
store to the cache if not otherwise resident therein, 

said lock manager regulating access to pages by granting 
locks to the requesting processor on either an exclusive or 
shared basis and either on a coarse grained (covering 
hierarchically related pages) or a fine grained (page) basis, 
locks granted but unreleased being denominated “out- 
standing” locks, 

a method for minimizing the grant of page locks and the 
number of outstanding locks while ensuring consistency 
of the copies of a page or pages resident among the first 
and second caches with an original page or pages in the 
shared external store, comprising the steps of: 

(a) responsive to an access request by the first processor to 

a designated page in the absence of an outstanding lock 

being held by the second processor to that page or a 

page group including the designated page, 

(1) granting either a coarse grained lock to the first 
processor on the page group if the request is a read 
access or an exclusive coarse grain lock if the request 
is a write access, 
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(2) copying the designated page to the first processor 
cache from the external store if not otherwise avail- 
able from the external storage to the first processor 
cache upon the lock being granted, 

(3) operating on the designated page in said first proces- 
sor cache, 

(4) aging said designated page out of the first processor 
cache, and 

(5) processing subsequent read or write accesses from 
the first processor to any page within the scope of the 
coarse grain lock without granting fine grain locks as 
long as the coarse grain lock persists; 

(b) responsive to a write access request by the first proces- 
sor to a designated page in the presence of a concurrent 
lock on that page held by the second processor, 

(1) causing a notice of conflict to be sent to the second 
processor resulting in the invalidation of any copy of 
the designated page resident in the second cache, 

(2) releasing the lock to the designated page held by the 
second processor and granting an exclusive fine 
grained lock on the designated page to the first pro- 
cessor, 

(3) copying the designated page if not otherwise avail- 
able from the external store to the first processor 
cache upon the lock being granted, 

(4) operating on the designated page in the first proces- 
sor cache, and 

(5) demoting the lock held by said first processor from 
exclusive to shared. 


5,301,291 
Patent Not Issued For This Number 


5,301,292 
PAGE MODE COMPARATOR DECODE LOGIC FOR 
VARIABLE SIZE DRAM TYPES AND DIFFERENT 
INTERLEAVE OPTIONS 

William K. Hilton, Phoenix, and Albert J. Weidner, Tempe, both 

of Ariz., assignors to VLSI Technology, Inc., San Jose, Calif. 

Filed Feb. 22, 1991, Ser. No. 659,796 
Int. Cl.5 G06F 12/00 


USS. Cl. 395—425 12 Claims 


1. In a computer system containing a plurality of dynamic 
random access memories of different sizes, a page hit mode 
detection system for providing both two way and four way 
interleaving and word type and byte type interleaving com- 
prising, in combination: 

control logic means containing memory map configuration 

data and interleaving option data stored therein for pro- 
viding an output on each of a plurality of enable signal 
lines; 

first latch means couples to a first plurality of address lines of 

a portion of said plurality of dynamic random access 
memories for storing a plurality of first address signals 
that are applied to said first plurality of address lines; 
multiplexer means coupled to a second plurality of address 
lines of another portion of said plurality of dynamic ran- 
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dom access memories and to said enable signal lines of said 
control logic means for providing a plurality of multi- 
plexed address signals in response to said output on each 
of said plurality of signal lines; 

second latch means coupled to outputs of said multiplexer 
means for storing a plurality of multiplexed signals, said 
first and second latch means being connected to an input 
signal line having an update compare signal thereon, said 
first plurality of address signals and said multiplexed ad- 
dress signals being stored within said first and second latch 
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5,301,294 
ADDRESS BUS CONTROL SYSTEM 


Takahiro Kawai; Masatsugu Shinozaki, both of Hadano; Hitoshi 


Sadamitsu, Hiratsuka; Tadashi Kyoda; Katsuya Takanashi, 
both of Hadano, and Hironori Uchida, Ebina, all of Japan, 
assignors to Hitachi Ltd. and Hitachi Techno Engineering 
Co., Ltd., both of Tokyo, Japan 
Filed Apr. 23, 1991, Ser. No. 689,556 
Claims priority, application Japan, Apr. 23, 1990, 2-105396 
Int. Cl.5 GO6F 12/02 


means, respectively, in response to said update-compare US. Cl. 395—425 15 Claims 
signal; 

comparing means coupled to said first and second latch 
means, said first plurality of address lines, and to said 
multiplexer means for providing a comparison output 
signal which is dependent upon inputs to said comparison 
means; and 

page hit means coupled to said comparing means and a signal 
line that provides a memory cycle signal for generating an 
output page hit signal in response to said inputs to said 
comparing means. 


5,301,293 
LOGIC CIRCUIT FOR SELECTING SIGNALS 
INDICATIVE OF OPERATING STATES OF FLOPPY 
DISK APPARATUS 
Ikuo Kano, Hanamaki, Japan, assignor to Matsushita Electric 
Industrial Co., Ltd., Osaka, Japan 
Filed Mar. 12, 1991, Ser. No. 668,175 
Claims priority, application Japan, Mar. 16, 1990, 2-67735 
Int. Cl.5 G11B 33/10 

















US. Cl. 395—425 
<Wiebness sence > 

1. A bus control system for use in an information processing 

system, comprising: 

a bus including an address bus portion having a predeter- 
mined number of address lines which establish a bus ad- 
dress space; 

a plurality of hardware modules connected to said bus in- 
cluding said address bus portion, each of said hardware 
modules requiring a respective amount of bus address 
space for use by a device to be controlled thereby; and 

a bus controller coupled to said bus for periodically assign- 
ing portions of bus address space to respective hardware 
modules on a time-division basis. 


5,301,295 
6. A floppy disk apparatus receiving apparatus operation DATA PROCESSOR APPARATUS AND METHOD WITH 
indicating signals supplied externally and selectively applying SELECTIVE CACHING OF INSTRUCTIONS 
said apparatus operation indicating signals to a host computer Kevin W. Leary, Walpole, and James D. Donahue, Waltham, 
and to an operation indicating device, said apparatus compris- — Mass., assignors to Analog Devices, Inc., Norwood, 
ing: E 

memory means for storing data for controlling times of 
application of said apparatus operation indicating signals, 
said memory means coniprising means for rewriting at any 
desired time said data stored in said memory means to 
change said times of said application; 

a memory read signal generation circuit for generating a 
read signal for reading said memory means in response to 
an application of power to said apparatus; 

a shift register for fetching said data stored in said memory 
which is read out in response to said read signal and for 
generating a control signal in accordance with said data; 
and 

a logic circuit for receiving said control signal from said shift 
register and for receiving said apparatus operation indicat- 
ing signals, said logic circuit being adapted to apply selec- 
tively said apparatus operation indicating signals to said 
host computer and to said operation indicating device at 
times indicated by said control signal and predetermined 
by said data stored in said memory means. 


Filed May 22, 1991, Ser. No. 704,290 
Int. Cl.5 GO6F 13/00 
US. Cl. 395—425 16 Claims 
8. An instruction cache system for supplying instructions to 
the instruction latch of a digital signal processor, said instruc- 
tions having associated external memory addresses, compris- 
ing: 

an instruction cache for storing selected instructions, 

an address memory for storing the addresses associated with 
the instructions stored in the instruction cache, 

a cache control for loading selected instructions into the 
instruction cache and their respective addresses into the 
address memory, and for reading out selected instructions 
from the instruction cache, 

means for applying selected bits of an input multibit instruc- 
tion which identify the instruction as to type to said cache 
control, said cache control including means responsive to 
said selected instruction bits for recognizing whether the 
multi-bit input instruction is an instruction requiring at 
least two operands (a PMDA instruction), and 
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means responsive to the recognition of an input PMDA 
instruction for determining whether the instruction imme- 
diately following said PMDA instruction is already stored 
in the instruction cache, 

said cache control responding to the recognition of aPMDA 
instruction by directing the loading of an instruction im- 
mediately following the PMDA instruction into said in- 
struction cache and the loading of the address associated 
with said instruction following the PMDA instruction 
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into said address memory if said instruction following the 
PMDA instruction is not already stored in the instruction 
cache, and by directing the reading of said instruction 
following the PMDA instruction from said instruction 
cache to said instruction latch if said instruction following 
the PMDA instruction is already stored in said instruction 
cache, said cache control responding to the recognition of 
a non-PMDA instruction by not loading the instruction 
immediately following said non-PMDA instruction into 
the instruction cache. 


5,301,296 
MICROPROCESSOR WITH CACHE MEMORY 
Atsushi Mohri, and Yuuichi Saito, both of Itami, Japan, assign- 
ors to Mitsubishi Denki Kabushiki Kaisha, Tokyo, Japan 
Filed Jun. 17, 1991, Ser. No. 716,411 
Claims priority, application Japan, Dec. 18, 1990, 2-403205 
Int. Cl.5 GO6F 12/04, 13/00 


USS. Cl. 395—425 9 Claims 
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1. In a microprocessor having an address bus and a data bus 
for communicating with an external memory, a cache architec- 
ture comprising: 

a plurality of configurable cache memory units, coupled to 
the data bus; and organized to store data fetched from the 
external memory according to way set-associative map- 
ping including an index field, a tag field and a way set; and 

means, coupled to receive from the microprocessor a bus 
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mode signal indicating a data bus width, for varying a 
number of way sets of said configurable cache memory 
units associated with the index field according to a value 
of said bus mode signal. 


5,301,297 
METHOD AND MEANS FOR MANAGING RAID 5 DASD 
ARRAYS HAVING RAID DASD ARRAYS AS LOGICAL 
DEVICES THEREOF 
Jaishankar M. Menon, San Jose, and Leighton C. Wood, Jr., 
Morgan Hill, both of Calif., assignors to IBM Corp. (Interna- 
tional Business Machines Corp.), Armonk, N.Y. 
Filed Jul. 3, 1991, Ser. No. 725,696 
Int. Cl.5 GO6F 12/06 
US. Cl. 395—425 
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1. A method for accessing data strings from a plurality of 
DASDs, comprising the steps of: 

(a) configuring the plurality of DASDs into a RAID 5 array 
of logical devices, each logical device including N da- 
ta+P parity DASDs in RAID 3 DASD array; 

(b) segmenting each data string into K logical records of N 
data blocks each, coding P parity blocks over each seg- 
mented record, and accessing said K logical records in 
column major order of predetermined interleave depth 
onto the RAID 5 array logical devices; and 

(c) transferring K records at N data+P parity blocks at a 
time according to the order and depth from the RAID 3 
DASD arrays. 


5,301,298 
PROCESSOR FOR MULTIPLE CACHE COHERENT 
PROTOCOLS 
Michael Kagan; Itamar Kazachinsky; Simcha Gochman, and Tal 
Gat, all of Haifa, Israel, assignors to Intel Corporation, Santa 
Clara, Calif. 
Filed Oct. 11, 1991, Ser. No. 775,161 
Int. Cl.5 GO6F 13/14 
US. Cl. 395—425 10 Claims 
1. In a processor having a cache memory, an improvement in 
said processor comprising: 
storage means for storing bits indicating if data in said cache 
memory is in one of the following states: invalid state, 
shared state, exclusive state and modified state, said stor- 
age means being part of said processor and coupled to said 
cache memory; 
selection means for selecting one of a write-back protocol, 
write-through protocol, and write-once protocol, coupled 
to said processor and for implementing: 
a predetermined first logic for the ones of said bits indicating 
said invalid state, exclusive state and modified state if said 
write-back protocol is selected; 
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a predetermined second logic for the ones of said bits indi- 
cating said invalid state and said shared state if said write- 
through protocol is selected; and, 


a predetermined third logic for said bits indicating said 
invalid state, said shared state, said exclusive state and said 
modified state if said write-once protocol is selected. 


5,301,299 

OPTIMIZED WRITE PROTOCOL FOR MEMORY 
ACCESSES UTILIZING ROW AND COLUMN STROBES 
Stephen Pawlowski, and Peter D. MacWilliams, both of Aloha, 

Oreg., assignors to Intel Corporation, Santa Clara, Calif. 
Continuation of Ser. No. 534,754, Jun. 7, 1990, abandoned. This 

application Feb. 16, 1993, Ser. No. 20,184 
Int. Cl.5 GO6F 12/08 


US. Cl. 395—425 10 Claims 
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9. In a computer system including a control means for con- 
trolling said computer system, a memory and a communication 
medium, said communication medium including a first line, a 
second line and at least one first address line, said at least one 
first address line for providing row and column addresses to 
said memory, said communication medium coupled to said 
control means and said memory, a method of performing an 
access to said memory comprising the steps of: 

(a) said control means providing a first row address for a first 
access to said memory on said at least one first address 
line; 

(b) said control means activating said first line for said first 
access, said first line for indicating said first row address is 
available for said memory; 

(c) said control means providing a first column address to 
said memory on said at least one first address line; 

(d) said control means activating said second line for said 
first access, said second line for indicating said first col- 
umn address is available for said memory; 

(e) said memory means accessing a memory array element at 
a location identified by said first row address and said first 
column address; 

(f) immediately subsequent to said accessing said memory 
array element said control means determining if a second 
access to said memory is pending; 

(g) if said control means determines that said second access 
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to said memory is pending, then performing said second 
access to said memory; 

(h) else if said control means determines that said second 
access to said memory is not pending, then deactivating 
said first line. 


5,301,300 

FLOPPY DISK DRIVE CONTROLLER WITH IMPROVED 
DENSITY SELECT 

Terry G. Ritz, New Branfels, Tex., assignor to Advanced Micro 

Devices, Inc., Sunnyvale, Calif. 
Continuation of Ser. No. 655,654, Feb. 14, 1991, abandoned. 
This application May 20, 1993, Ser. No. 64,343 

Int. Cl.5 GO6F 3/00 

U.S. Cl. 395—425 


™P0765-BASEO 
CONTROLLER 








1. A floppy disk drive controller for interfacing a micro- 
processor system including a microprocessor with a floppy 
disk drive of a first type arranged to receive data bits at any one 
of first, second and third rates and with a floppy disk drive of 
a second type arranged to receive data bits only at said first and 
second rates, wherein said first rate is substantially equal to 250 
or 300 kilobits per second, said second rate is substantially 
equal to 500 kilobits per second, and said third rate is substan- 
tially equal to 1 megabit per second, wherein said controller is 
arranged for providing data bits for said floppy disk drive at 
one rate of said first, second and third data rates, said control- 
ler comprising: 

control means responsive to a data rate indication provided 

by said microprocessor system for providing a plurality of 
data rate control bits indicative of said one data rate and 
an enable bit; and 

decoding means coupled to said control means and including 

a pair of outputs arranged to be coupled to said floppy 
disk drive and responsive to said enable bit for decoding 
said configuration data rate control bits and providing a 
pair of data rate control signals to said output for condi- 
tioning said floppy disk drive to receive said data bits at 
any one of said first, second, and third data rates. 


5,301,301 
POLYMORPHIC DATAFLOW BLOCK DIAGRAM 
SYSTEM AND METHOD FOR PROGRAMMING A 
COMPUTER 
Jeffrey L. Kodosky; James J. Truchard, both of Austin, Tex., 
and John E. MacCrisken, Palo Alto, Calif., assignors to Na- 
tional Instruments Corporation, Austin, Tex. 
Filed Jan. 30, 1991, Ser. No. 647,785 
Int. Cl.5 GO6F 15/31, 15/46 
USS. Cl. 395—500 15 Claims 
1. In a computer system having a central processing unit, a 
memory for storing programs and data, and a display; a data- 
flow programming subsystem, comprising: 
a library of function icons, each representing a mathematical 
operation to be performed on specified input data to gen- 
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erate output data; wherein a first multiplicity of said func- 
tion icons are polymorphic with respect to numeric repre- 
sentation, and wherein a second multiplicity of said func- 
tion icons, comprising a subset of said first multiplicity of 
function icons, are structurally polymorphic with respect 
to data aggregation; 

dataflow diagram generating means for interconnecting a 
specified plurality of said function icons, and for connect- 
ing specified ones of said plurality of function icons to 
specified input data sources that provide respective input 
data having a respective specified numeric representation 
and data structure, to generate a dataflow diagram repre- 
senting mathematical operations to be performed on said 
input data so as to generate output data; 

said dataflow diagram generating means including polymor- 
phic interpreting means for assigning, prior to execution 
of said dataflow diagram, specific mathematical opera- 
tions with respect to numeric representation and data 
structure to each function icon in said dataflow diagram in 
accordance with numeric representation and data struc- 
ture of the input data to said each function icon, such that: 

(A) each function icon in said dataflow diagram that is poly- 
morphic with respect to numeric representation is as- 
signed an integer mathematical operation when all input 
data for said each function icon are integers; 
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5,301,302 
MEMORY MAPPING AND SPECIAL WRITE 
DETECTION IN A SYSTEM AND METHOD FOR 
SIMULATING A CPU PROCESSOR 


Joe W. Blackard; Richard G. Fogg, Jr., and Arturo M. de Nico- 


las, all of Austin, Tex., assignors to International Business 
Machines, Armonk, N.Y. 


Continuation of Ser. No. 151,135, Feb. 1, 1988, abandoned. This 


application Apr. 2, 1991, Ser. No. 680,636 
Int. Cl.5 GO6F 9/455 
12 Claims 
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1. A method for aiding in simulating a first instruction flow 


(B) each function icon in said dataflow diagram that is poly- of control of an application, said flow of control having a 
morphic with respect to data aggregation is assigned, plurality of first instructions of a first processor instruction set, 
when said input data to said each function icon in said by a plurality of second instructions of a second processor 
dataflow diagram comprises arrays of input data, a mathe- instruction set of a processing system, said method comprising: 


matical operation to be performed on an element by ele- 
ment basis so as to generate an array of output data; and 

(C) each function icon in said dataflow diagram that is poly- 
morphic with respect to data aggregation is assigned, 
when said input data to said each function icon comprises 
a scalar value and an array of input data, a mathematical 
operation to be performed on each element of said array of 
input data in conjunction with said scalar value so as to 
generate an array of output data; and 

dataflow diagram executing means for executing said data- 
flow diagram by performing said specific mathematical 
operations assigned to said plurality of icons in said data- 
flow diagram; 

front panel generating means for generating a front panel 
that is displayed on said computer system’s display, said 
front panel having controls that generate control values to 
be used as said input data for specified ones of said func- 
tion icons in said dataflow diagram; and 

said dataflow diagram executing means including means for 
displaying said front panel and for receiving user com- 
mands specifying the control values to be generated by 
said front panel during execution of said dataflow dia- 
gram. 


creating a table having a plurality of locations corresponding 
to a plurality of second processor memory locations, each 
one of said second processor memory locations having 
contents the same as a respective first processor memory 
location, for indicating a type of contents for any one of 
said second processor memory locations; 

storing, during a translation of an instruction of said first 
processor instruction set contained within any one of said 
second processor memory locations into an instruction of 
said second processor instruction set, a first indicator, in a 
location in said table corresponding to said second proces- 
sor memory location, indicating that the type of contents 
of said second processor memory location is an instruc- 
tion; 

determining, during a modification to the contents of any 
one of said plurality of second processor memory loca- 
tions, whether an instruction is being modified by check- 
ing the corresponding location in the table for said stored 
first indicator; and 

determining whether translation is necessary for the con- 
tents in said second processor memory location being 
modified if said first indicator indicates an instruction is 
being modified. 
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5,301,304 


COMMUNICATION SYSTEM CONCENTRATOR EMULATING RECORDS IN ONE RECORD FORMAT IN 
CONFIGURABLE TO DIFFERENT ACCESS METHODS ANOTHER RECORD FORMAT 
Menachem Abraham, Lexington; David Bartolini, Dudley; Sam- Moothedath J. Menon, San Jose, Calif., assignor to Interna- 
uel Ben-Meir, Sharon; Ilan Carmi, Framingham; John L. _ tional Business Machines Corporation, Armonk, N.Y. 
Cook, III, Southborough; Ira Hart, Cambridge; Alex Herman, Continuation of Ser. No. 686,490, Apr. 15, 1991, abandoned, 
Sharon; Steven E. Horowitz, Holliston; Yongbum Kim, which is a continuation of Ser. No. 197,057, May 20, 1988, 
Brookline; Yoseph Linde, Needham; Brian Ramelson, Brigh- abandoned. This application Jul. 15, 1992, Ser. No. 914,485 


ton; Richard Rehberg, Northboro; Gordon Saussy, Brighton; 


Yuval Shohet, Acton, and Igor Zhovnirovski, Lexington, all of U.S. Cl. 395—500 


Mass., assignors to Chipcom Corporation, Southborough, 
Continuatioa-in-part of Ser. No. 512,849, Apr. 23, 1990, 


Int. Cl.5 GO6F 13/00 
6 Claims 
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1. A method of writing, on a recording disk formatted in 

fixed-block architecture (FBA) in fixed-length blocks, count- 


key-data (CKD)-formatted binary data records that are sepa- 
rated by interrecord gaps, comprising the steps of: 


abandoned. This application Apr. 16, 1991, Ser. No. 687,590 
Int. Cl.5 GO6F 9/00, 15/00 
US. Cl. 395—500 


12 Claims 


1. A communication system concentrator, comprising: 

a plurality of media modules having one or more ports, each 
media module being provided for a physical local area 
network media type, each media module being provided 
for a specific network access method, said one or more 
ports of each media module offering a specific local area 
network media connection providing for a specific access 
method on a specific physical LAN media type; 

a generic passive backplane with multiple physical circuits 
which are assigned for data exchange between said plural- 
ity of media modules, said media modules plugging into 
said generic passive backplane for connection to said 
multiple physical circuits; and 

management means, connected to the generic passive back- 
plane, for configuring and reconfiguring said multiple 
physical circuits to provide independent physical commu- 
nications paths between said plurality of media modules of 
a like network access method establishing a physical layer 
network connection between said plurality of media mod- 
ules of a like access method on any one of said indepen- 
dent physical communication paths, including means for 
establishing one or more of an ETHERNET network 


writing the CKD-formatted records into a buffer; 

using an emulator, reorienting the records written into the 
buffer to create CK D-emulated records in FBA format by 
eliminating, from each CKD-formatted record before it is 
written to the disk, intrarecord gaps and bytes not essen- 
tial for recreating the data in the respective CKD- 
emulated records in CKD format; 

using the emulator, calculating the number and location of 
fixed-length blocks required to store each CKD-emulated 
record in a virtual track on the disk, where each virtual 
track consists of a predetermined number of fixed-length 
blocks at predetermined consecutive locations; and 

using the emulator, writing to the disk the CKD-emulated 
records from the buffer via an FBA adaptor in fixed- 
length blocks containing (i) header data indicating 
whether or not a CKD-emulated record begins in each 
such block, (ii) a number indicating byte displacement 
address, and (iii) padding bytes between each set of adja- 
cent CKD-emulated records including bytes correspond- 
ing to the interrecord gaps to assure that the beginning of 
each respective CKD-emulated record has the same byte 
displacement from a reference location on a virtual track 
on the disk as each respective corresponding CKD-for- 
matted record would have from an index on a physical 
track of a CKD-formatted disk so that each CKD- 
emulated record can be accessed in a single revolution of 
the FBA-formatted disk by use of its byte displacement 
from its reference location as an address, without requir- 
ing a special directory or map list. 


5,301,305 
APPARATUS FOR AMPLIFYING SIGNALS IN 
PING-PONG ARRANGEMENT TO REDUCE THE 
FREQUENCY OF AMPLIFICATION 


access method on any one of said independent physical " Connsiun tease Gee Calif., assignor to Brooktree 
see ei elo owen a ate Continuation of Ser. No. 315,272, Feb. 24, 1989, abandoned, 
cee which is a division of Ser. No. 810,911, Dec. 18, 1985, Pat. No. 
nication paths, a token bus network access method on any 4,995,189. This application Nov. 20, 1990, Ser. No. 616,988 
one of said independent physical communication paths ‘ Int. Cl.5 G11C 7/06 : 
and a fiber distributed data interface network access 1.5, Cl, 395—550 
method on any one of said independent physical commu- 
nication paths wherein one or more media access method 
is established on said generic passive backplane, said back- 
plane providing multiple, simultaneous data transfer on 
different ones of said independent physical communica- 
tion paths of said generic passive backplane. 


33 Claims 

1. In combination, 

means for providing at a first particular frequency first sig- 
nals having first and second logic levels respectively 
coded for binary values “1” and “0”, 

means for providing first and second synchronizing signals 
each having a second particular frequency half of that of 





APRIL 5, 1994 


the first particular frequency and each having first and 
second alternating polarities and each displaced in phase 
by 180° from the other, 

first means responsive to the first synchronizing signals and 
the first signals for producing, in the first polarity of the 
first synchronizing signals, first voltages representative of 
the first signals and for producing, in the second polarity 
of the first synchronizing signals, first output signals rep- 
resentative of the first voltages, 


second means responsive to the second synchronizing sig- 
nals and the first signals for producing, in the first polarity 
of the second synchronizing signals, second voltages rep- 
resentative of the first signals and for producing, in the 
second polarity of the second synchronizing signals, sec- 
ond output signals representative of the second voltages, 

a resultant line, and 

means for respectively introducing the first and second 
output signals to the resultant line. 


5,301,306 
CIRCUIT FOR SLOWING PORTION OF 
MICROPROCESSOR OPERATING CYCLE IN ALL 
SUCCESSIVE OPERATING CYCLES REGARDLESS OF 
WHETHER A SLOW DEVICE IS ACCESSED IN THE 
PORTION OF ANY OPERATING CYCLE 
Jiirgen Plog, Hamburg, Fed. Rep. of Germany, assignor to U.S. 
Philips Corporation, New York, N.Y. 
Filed Sep. 9, 1991, Ser. No. 758,980 
Claims priority, application Fed. Rep. of Germany, Sep. 19, 
1990, 4029598 
Int. Cl.5 GO6F 1/08, 1/04 
US. Cl. 395—550 


1. A circuit supplying clock signals to operate a micro- 
processor having a plurality of successive operating cycles, 
each of the operating cycles comprising a fixed number of 
clock pulses to execute an instruction and selectively access a 
device using a first clock signal and a second clock signal, 
respectively, the circuit comprising: 

(a) a source of clock pulses, and 

(b) clock supplying means having an input connected to the 

source of clock pulses and an output connected to the 
microprocessor for generating at the output the first and 
second clock signals having first and second different 
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clock frequencies, respectively, and alternately generat- 
ing, during each of the successive microprocessor operat- 
ing cycles a fixed first number of clock pulses of the first 
clock signal and a fixed second number of clock pulses of 
the second clock signal, the first and second numbers of 
clock pulses comprising a sum that is the same for each of 
the successive microprocessor operating cycles; whereby 
the clock supplying means supplies the fixed first and fixed 
second number of clock pulses for all of the successive 
microprocessor operating cycles regardless of whether 
the device is actually accessed by the microprocessor 
using the second clock signal in each of the successive 
microprocessor operating cycles. 


5,301,307 

MICROPROCESSOR HAVING WAITING FUNCTION 
Fumio Murooka, Yamato-Koriyama; Yuusuke Kajikawa; 

Kazuharu Date, both of Tenri; Hiroshi Mikami; Shigeki Imai, 

both of Nara, and Katsuhiro Masui, Kashihara, all of Japan, 

assignors to Sharp Kabushiki Kaisha, Osaka, Japan 

Filed Jan. 30, 1992, Ser. No. 828,214 
Claims priority, application Japan, Feb. 6, 1991, 3-015431 
Int. Cl.5 GO6F 9/22 


US. Cl. 395—550 3 Claims 
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1. A microprocessor capable of executing a micro-instruc- 
tion output from a micro-memory according to an address 
which corresponds to an instruction to be executed at a time 
when each time said microprocessor receives said address, said 
microprocessor comprising: 
control signal generating means for generating a control 
signal for a period of time corresponding to a period of 
time of a waiting signal at a time when said waiting signal 
is received from the outside; and 
address holding means connected to said control signal 
generating means for holding an address supplied to said 
micro-memory for a period of time corresponding to a 
period of time of said control signal, 
said control signal generating means including a plurality of 
signal generators, 
said plurality of signals generators including a T1 cycle 
signal generator capable of outputting a high-level T1 
state signal indicating that a machine cycle is a Ti cycle 
during one period starting at a next leading edge of a 
system clock, 
said plurality of signal generators further including a T2 
cycle signal generator capable of outputting a high-level 
T2 state signal indicating that said machine cycle stays at 
a T2 cycle during one period starting at a next leading 
edge of said system clock at a time when said high-level 
T1 state signal is output, 
said T2 cycle signal generator failing to output a T2 state 
signal in the case that a low-level waiting signal is given 
from an external source to said microprocessor, 
said T2 cycle signal generator being further capable of out- 
putting said high-level T2 state signal during one period of 
said system clock after said waiting signal is returned to a 
high-level state. 
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5,301,308 
METHOD FOR SYNCHRONIZING REDUNDANT 
OPERATION OF COUPLED DATA PROCESSING 
SYSTEMS FOLLOWING AN INTERRUPT EVENT OR IN 
RESPONSE TO AN INTERNAL COMMAND 
Horst Daar, Erlangen, and Herbert Barthel, Herzogenaurach, 
both of Fed. Rep. of Germany, assignors to Siemens Aktien- 
geselischaft, Munich, Fed. Rep. of Germany 
Filed Apr. 24, 1990, Ser. No. 513,663 
Claims priority, application European Pat. Off., Apr. 25, 
1989, 89107476.7 
Int. Cl. GO6F 11/16, 9/40 


USS. Cl. 395—575 15 Claims 


1. A method for synchronizing the operation of at lest two 
data processing systems coupled via a communications device, 
wherein the data processing systems include identical control 
programs for redundant operation, the method comprising the 
steps of: 

a) subdividing the identical control programs into program 
blocks having predetermined block limits between adja- 
cent ones of the program blocks, the identical control 
programs including an operating system and a user pro- 
gram; 

b) recognizing an interrupt event in the data processing 
systems during a program run of the identical control 
programs and requiring a synchronization of the data 
processing systems when the interrupt event is recog- 
nized; 

c) servicing a program block currently running in the data 
processing systems until a next one of said predetermined 
block limits is reached in the identical control programs 
for each data processing system recognizing the interrupt 
event; and 

d) subsequently synchronizing each data processing system 
recognizing the interrupt event with the remaining data 
processing systems wherein the synchronizing is per- 
formed via the communications device. 


5,301,309 
DISTRIBUTED PROCESSING SYSTEM WITH 
CHECKPOINT RESTART FACILITIES WHEREIN 
CHECKPOINT DATA IS UPDATED ONLY IF ALL 
PROCESSORS WERE ABLE TO COLLECT NEW 
CHECKPOINT DATA 
Hiroshi Sugano, Oome, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Apr. 27, 1990, Ser. No. 514,026 
Claims priority, application Japan, Apr. 28, 1989, 1-110544 
Int. Cl.5 GO6F 11/00 
USS. Cl. 395—575 6 Claims 
1. A distributed processing system with a restart processing 
function comprising: 
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a first data processor and a second data processor, each 
executing a distributed processing; 

communication contro! means, installed in each said first 
processor and said second data processor, for allowing 
transmission and reception of data between said first data 
processor and said second data processor; 

checkpoint processing means, installed in each said first data 
processor and said second data processor, for determining 
new checkpoint data as current checkpoint data for exe- 
cuting restart processing when an ACK signal is transmit- 
ted from said second data processor to said first data 
processor in response to a request to collect said new 
checkpoint data made by said first data processor, and 


























determining old checkpoint data as said current check- 
point data when no ACK signal is transmitted from said 
second data processor in response to said request made by 
said first data processor; 

data storage means, installed in each said first data processor 
and said second data processor, for storing the current 
checkpoint data determined by said checkpoint processing 
means; and 

restart processing means, installed in each said first data 
processor and said second data processor, for restarting 
execution of said distributed processing in accordance 
with said current checkpoint data stored in said data stor- 
age means. 


5,301,310 
PARALLEL DISK STORAGE ARRAY SYSTEM WITH 
INDEPENDENT DRIVE OPERATION MODE 

Marshall A. Isman, Newton; Craig W. Stanfill, Waltham, and 
David C. Taylor, Medford, all of Mass., assignors to Thinking 
Machines Corporation, Cambridge, Mass. 

Filed Feb. 7, 1991, Ser. No. 652,142 
Int. Cl.5 GO6F 11/00 

U.S, Cl. 395—575 8 Claims 
1. A mass storage system for connection to a computer 

comprising: 

A. a plurality of independently-controllable data storage mod- 
ules, each data storage module having a storage medium for 
storing data in a plurality of addressable storage locations 
and data storage and retrieval arrangement controllable to 
store data on and retrieve data from selected ones of the 
storage locations during storage and retrieval operations, 
respectively; 

B. at least one error detection information storage module 
including a storage medium for storing error detection infor- 
mation in a plurality of addressable storage locations and 
data storage and retrieval arrangement controllable to store 
error detection information on and retrieve error detection 
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information from selected ones of the storage locations 5,301,311 
during storage and retrieval operations, respectively; CONTROL METHOD FOR PREVENTING INCORRECT 
C. a word assembly arrangement for: RESET OF COMMON RESOURCE AND 

i. during a storage operation, receiving data words from the MULTICOMPUTER SYSTEM EXECUTING THE 
computer and generating in response thereto data and METHOD 
error detection information for transfer in parallel to the Masato Fushimi, Yokohama, and Toshinori Hiraishi, Mishima, 
data storage modules and error detection information both of Japan, assignors to Fujitsu Limited, Kawasaki, Japan 
storage module, respectively; and . Filed May 17, 1991, Ser. No. 700,869 

ii. during a retrieval operation, receiving data from the data Clstens ian: met 9 ey May 18, 1990, 2-128323 
storage modules and generating in response thereto data US. Cl. 395—575 Se SE AAO: Fe 6 
words for transfer to the computer, said word assembly 
arrangement further receiving error detection information 
from said error detection information storage module and 
selectively using said error detection information in an 
error detection and correction operation in generating \S verecreD, FoLownG 
data words for transfer to the computer; and oa. 

D. a storage system control module for generating control — 

information to 

i. control the word assembly arrangement, said data storage 
modules and said error detection information storage 
module during a storage operation; and 

ii. selectively during a retrieval operation: 





1. A control method for preventing incorrect resetting of a 
common resource in a multicomputer system comprising clus- 
ters each including a processor, and a common memory which 
each cluster can access, said method comprising steps of: 

storing in the common memory an initial program load 

generation identifier which is unique to each initial pro- 
gram load of each cluster; 

storing an acquisition identifier, identifying the cluster ac- 

quiring access to the common resource, and the initial 
program load generation identifier in the common re- 
source, when a right to use the common resource in the 
common memory is acquired; and 

comparing the initial program load generation identifier 

stored int he common memory when a faulty cluster stops, 
with the initial program load generation identifier stored 
in the common resource, and only when the initial pro- 
gram load generation identifiers are equal, resetting the 
right to use the common resource, when the stopped 


; : faulty cluster resets the right to use the common resource. 
(a) in a parallel retrieval mode, enable the data storage 


modules and said error detection information storage 

module to retrieve in parallel data and error detection 5,301,312 

information from corresponding storage locations of all _ METHOD AND SYSTEM FOR UTILIZING BENIGN 
of the storage media, said control information in said FAULT OCCURRENCE TO MEASURE 

parallel retrieval mode enabling said word assembly INTERRUPT-BLOCKING TIMES 
arrangement to use the error detection information to Kenneth W. Christopher, Jr., Lighthouse Point; Khoa D. Huynh, 
perform an error detection and correction operation in Miami; Virginia M. Roarabaugh, Boca Raton, and Theodore 
connection with the data it receives from the data stor- Cc. Waldron, III, Sunrise, all of Fla., assignors to International 
age modules, and to use the data from a plurality of the Bete pyr at ee yg: ie ai 

data storage modules in generating data words for ap on GO6F 7 7 130 —- 700 i 

transfer to the computer; or ” 


: : : USS. Cl, 395—575 30 Claims 

(b) in an independent retrieval mode, enable the data 1. A method in a computer system for monitoring time 

storage modules to retrieve data from diverse storage intervals during which external interrupts are inhibited within 
locations on their respective storage media, said control 


: Bibi gaiien 2 e é said computer system in a selected program being run on said 
information in said independent retrieval mode enabling 


computer system supporting benign faults comprising: 
the word assembly arrangement to form data words for _ identifying a first plurality of instructions, said first plurality 
transfer to the computer in response to the data it re- of instructions for blocking external interrupts; 
ceives from the data storage modules, without perform- _ identifying a second plurality of instructions, said second 
ing and error detection and correction operation in plurality of instructions for unblocking external interrupts; 
connection with error detection information from the _ inserting a benign fault proximate to selected ones of said 


error detection information storage module. first plurality of instructions and selected ones of said 
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second plurality. of instructions to produce a special ver- ented connection line indicating a direction of flow of 
sion program; manipulations from the first data to said second data; 

ing said special version program in said computer sys- | determining a procedure of manipulating data of said data 
tem; base according to both the first data of said input data 


monitoring faults occurring during running of said special defined in the table format and the operational manipula- 
version program; and tions defined with the non-sentential graphic format hav- 
ing a predetermined syntax, and 
producing visual output data in the table format correspond- 
ing to said second data defined on said display screen by 
referring to said data base in accordance with the deter- 
mined procedure of manipulating data. 


5,301,314 
COMPUTER-AIDED CUSTOMER SUPPORT SYSTEM 
WITH BUBBLE-UP 

Rick L. Gifford; Elizabeth Anderson, both of San Jose; Louise 
Kirkbride, Monte Sereno, and John T. Evans, Jr., Mountain 
View, all of Calif., assignors to Answer Computer, Inc., Sun- 
nyvale, Calif. 

Filed Aug. 5, 1991, Ser. No. 740,578 
Int. Cl.5 GO6F 12/00, 12/08 
in response to said benign fault, monitoring external inter- U.S. Cl. 395—600 


rupt-blocking times caused by said selected ones of said 
first plurality of instructions and said selected ones of said 
second plurality of instructions. 


5,301,313 
MANIPULATING DATA IN A RELATIONAL DATA BASE 
HAVING OPERATIONAL MANIPULATIONS DEFINED 
IN AN INPUT TABLE AND DISPLAYED RESULTS IN AN 
OUTPUT TABLE WITH A LINE DISPLAYED 
DESIGNATING DIRECTION OF DATA FLOW 
Hiroaki Terada; Hiroaki Nishikawa, both of Osaka; Yoshio 
Sakuta, Oaka; Youichiro Nishikawa, Hyogo; Shuji Hara, 
Osaka; Yoshie Inaoka, Hyogo; Tetsuo Yamasaki, Hyogo; 
Kenji Shima, Hyogo; Shin-ichi Yoshida, Nara, and Shunji 
Hine, Osaka, all of Japan, assignors to Sanyo Electric Co., 
Ltd., Osaka; Mitsubishi Denki Kabushiki Kaisha, Tokyo; 
Sharp Kabushiki Kaisha and Matsushita Electric Industrial 
Co., Ltd., both of Osaka, Japan 
Filed Jul. 15, 1991, Ser. No. 730,173 
Claims priority, application Japan, Jul. 17, 1990, 2-191823 
Int. Cl.5 GO6F 15/40 
US. Cl. 395—600 12 Claims 





4. A computer-implemented method for rapidly retrieving 
response documents from a computer-aided customer support 
system having an index structure data base having a plurality 
of levels, the method comprising the computer-implemented 
steps of: 

accepting a problem definition from a user in query form 

suitable for document retrieval and solution; 

accessing the index structure; 

accepting a structure path selection from the user based on 

index data available at each level; 

responsive to a response document not existing at the level 

pointed to by the structure path, performing the repeated 
step of accepting successive structure path selections from 
the user based on index data available at the level pointed 
to by the most-recently selected structure path; 
responsive to the response document existing at the level 
pointed to by the path, performing the steps of: 
retrieving the response document; 
interrogating the user as to the usefulness of the response 
document retrieved; 
accepting a signal from the user indicating a relative use- 
the second data by an orientation of an oriented connec- fulness measurement of the response document to the 
tion line; user; 
defining with a non-sentential graphic format having a pre- combining relative usefulness measurements from a plural- 
determined syntax, all operational manipulations to be ity of users of each retrieved document; and 

carried out on said first data of said input data defined, the responsive to the results of the combining step, reposition- 

second mentioned step of defining including the step of ing the response document within the index structure to 

defining a manipulation in the item area of the table of said list more useful documents at higher levels in the index 
first data of said input data to be manipulated, said ori- structure than less useful documents. 


1. A method of manipulating a data base storing data in a 
table format, said table including an item area for specifying an 
attribute of data, said method comprising the steps of: 

defining input data including first data to be manipulated and 

second data to be output as a result of manipulation 
wherein said first data and said second data are both de- 
fined in the table format on a display screen, said step of 
defining including the step of identifying the first data and 
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5,301,315 
INDEXING/COMPRESSION SCHEME FOR 
SUPPORTING GRAPHICS AND DATA SELECTION 
Russell A. Pellicano, North Bayshore, N.Y., assignor to Com- 

puter Concepts Corp., Bohemia, N.Y. 
Filed Sep. 27, 1991, Ser. No. 766,860 
Int. Cl. GO6F 15/401 
14 Claims 


1. A method for selecting and displaying a distribution of 
data in a selected data structure, said selected data structure 
having a particular file structure associated therewith and 
comprising at least a plurality of data records, and a plurality of 
data fields having data therein, said method comprising the 
steps of: 

(a) accessing said selected data structure resident on a host 
system and reading the data therein to determine selected 
parameters of the distribution of said data; 

(b) building a plurality of distribution matricies from data 
contained within said selected data structure with each 
matrix having a field header and an array of data bins and 
data summeries associated therewith; 

(c) generating a display from said plurality of distribution 
matricies for said selected data structure to provide a 
graphical representation of the distribution of data con- 
tained within said selected data structure. 


5,301,316 
SYSTEM FOR DETERMINATION OF THE 
EQUIVALENCE OF TWO OBJECTS WITHOUT 
COMPROMISING THEN DONE BY A THIRD OBJECT 
NOMINATED BY ONE AND ACCETPED BY THE OTHER 
Graham Hamilton; Michael L. Powell, both of Palo Alto, and 
John Chapin, East Palo Alto, all of Calif., assignors to Sun 
Microsystems, Inc., Mountain View, Calif. 
Filed Oct. 30, 1991, Ser. No. 787,320 
Int. Cl.5 GO6F 7/04, 7/20 
US. Cl. 395—600 17 Claims 
1. In a network of computer systems comprising at least one 
central processing unit (CPU) executing a plurality of client 
and server processes wherein said processes and data manipu- 
lated by said processes are implemented as objects, a comput- 
er-implemented method for a client process to securely deter- 
mine if a first and a second objects supported by a first and a 
second server processes respectively are equivalent objects 
with respect to one of the attributes such as contents, function- 
ality, location and size, without compromising said first and 
second objects and said first and second server processes’ 
security, said method comprising the steps of: 
a) requesting said first object to nominate a third object to 
perform said determination for said client process by said 
client process; 
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b) replying to said client process with said nomination by 
said first object; 

c) requesting said second object to concur to said nomina- 
tion by said client process; 

d) replying to said client process one of concurrence and 
nonconcurrence by said second object: 

e) if said reply by said second object is a nonconcurrence, 
determining said first and second objects to be non- 
equivalent objects by said client process: 


f) if said reply by said second object is a concurrence, re- 
questing said third object to perform said determination 
for said client process by said client process: and 

g) if said reply by said second object is a concurrence, per- 
forming said determination for said client process, and 
returning a determination result to said client process by 
said third object, said determination result indicating 
whether said first and second objects are equivalent ob- 
jects. 


5,301,317 
SYSTEM FOR ADAPTING QUERY OPTIMIZATION 
EFFORT TO EXPECTED EXECUTION TIME 
Guy M. Lohman, San Jose, Calif.; Kiyoshi Ono, Yokohama, 
Japan, and John D. Palmer, San Jose, Calif., assignors to 
International Business Machines Corporation, Armonk, N.Y. 
Filed Apr. 27, 1992, Ser. No. 874,170 
Int. Cl.5 GO6F 15/40 
US. Cl. 395—600 


1. A method for selecting an optimum plan for query execu- 
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tion in a computer-implemented database system of the type 
wherein a user query for information is translated into a plural- 
ity of primitive database operations selected according to a 
plurality of database operator selection criteria to form an 
executable plan having an execution cost related to the selec- 
tion of compile-time parameters and the execution sequence of 
said plurality of primitive database operations, said executable 
plan being within a search space having a plurality of plans 
defined by said compile-time parameters and said database 
operator selection criteria for said search space, said method 
comprising the steps of: 

(a) defining a first search space according to a first set of 
compile-time parameters and a first set of database opera- 
tor selection criteria; 

(b) evaluating the execution cost of a first set of a plurality of 
plans in said first search space to identify said optimum 
plan having a first execution cost that is the minimum in 
said first search space; 

(c) performing, for one or more other search spaces, the 
steps of 
(c.1) determining the evaluation cost of evaluating the 

execution costs of a plurality of plans in another search 

space, 

(c.2) if said evaluation cost is less than a predetermined 
fraction of said first execution cost, performing the steps 
of 
(c.2.1) evaluating the execution costs of said plurality of 

plans in said another search space, 

(c.2.2) identifying a new plan having a second execution 
cost that is the minimum in said another search space, 
and 

(c.2.3) replacing said optimum plan with said second 
plan only if said first execution cost is greater than 
said second execution cost. 


5,301,318 
HIERARCHICAL NETLIST EXTRACTION TOOL 
Manmohan Mittal, Thousand Oaks, Calif., assignor to Silicon 
Systems, Inc., Tustin, Calif. 
Division of Ser. No. 194,430, May 13, 1988, abandoned. This 
application May 21, 1992, Ser. No. 886,297 
Int. Cl.5 GO6F 15/60 


US. Cl. 395—600 16 Claims 


1. A computer implemented method for providing a netlist 
extraction tool, comprising a netlist scheduler, netlist extrac- 
tor, and netlist binder for generating an updated netlist of a first 
netlist having an associated date of creation of a data base 
comprised of a plurality of blocks in a hierarchical relationship 
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having a plurality of levels, said method comprising the com- 
puter implemented steps of: 
at a first level, comparing using said netlist scheduler, said 
first netlist to said data base to determine when changes 
have been made to said data base; 
repeating the previous step, using said netlist scheduler, for 
successive levels of said data base until the lowest level at 
which a change occurs is determined; 
generating a block list of said blocks that have been updated; 
generating, in response to said block list, using said netlist 
extractor a sub netlist for said each updated block with 
said first netlist; 
generating an incremental updated netlist by combining, 
using said netlist binder, said sub netlist for said each 
updated block with said first netlist; 
whereby an incremental updated netlist is provided without 
reenlisting the entire data base. 


5,301,319 
DATA STORAGE AUDIT TRAIL 
Audree Thurman, Phoenix; Stanley Person, Mesa; Richard 
Shelton, Mesa, and Ronald Norden-Paul, Mesa, all of Ariz., 
assignors to Emtek Health Care Systems, Inc., Tempe, Ariz. 
Continuation of Ser. No. 409,230, Sep. 15, 1989, abandoned. This 
application Nov. 23, 1992, Ser. No. 980,135 
Int. Cl.5 GO6F 15/40 


US. Cl. 395—600 2 Claims 


RECEIVE DATA REQUEST 
DEFINE A SET OF OBJECTS 


DEFINE A SET OF TIMES |] 403 
(BIND ROWS) 


GET VALUE FOR OBJECT INSTANCE 


APPLICATION PROCESSES/ 
DISPLAYS DATA 


1. In a computer system having input means for inputting 
data and commands into said system by a system user, display 
means for displaying information to said user, a memory for 
storing data and instructions, including a database, said data- 
base comprising a plurality of data cells, and a transaction 
engine for performing operations upon said database in re- 
sponse to the entry of data and commands into said system by 
said user using said input means, a computer-implemented 
process for creating and providing to the user, at the user’s 
option by entering a request therefor, a data audit trail in said 
system, wherein some or all of the steps in said process are 
performed by said transaction engine, said process comprising 
the steps of: 

a) said transaction engine creating a primary linked list of a 
number N of said data cells, said number N being a posi- 
tive, non-zero integer which is less than said plurality, said 
primary linked list linking data in a first of said data cells 
to data in a second of said data cells, said primary linked 
list linking data in said second data cell to data in a third 
of said data cells, and so forth, with data in the (N—1)th 
data cell being linked to data in the Nth data cell in said N 
data cells; 

b) said transaction engine reading an original data of an 
original data cell of said N data cells from said database; 

c) said user modifying the original data read by said transac- 
tion engine and thereby forming a modified data; 

d) said transaction engine storing said modified data in a data 
cell in said database as a modified data cell which is not 
one of said N data cells; 

e) said transaction engine linking said modified data cell into 
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said primary linked list and unlinking said original data 
cell from said primary linked list; 

f) said transaction engine creating a secondary linked list, 
said secondary linked list linking said modified data in said 
modified data cell to said original data cell; 

g) in response to a request to view modified data entered into 
said system by said user, said transaction engine using said 
primary linked list to retrieve and display data stored in at 
least a portion of said N data cells, including said modified 
data; and 

h) in response to a request to view original data entered into 
said system by said user, said transaction engine using said 
secondary linked list to retrieve and display said original 
data stored in said original data cell; 

whereby, upon request of said user to view said N data cells 
or a portion thereof, either said modified data or said 
original data is displayed, depending upon said user’s 
request, thereby permitting said user, at his option, to 
review either said modified data or an audit trail which 
includes said original data. 


5,301,320 

WORKFLOW MANAGEMENT AND CONTROL SYSTEM 
John D. McAtee, Shrewsbury; Stephen M. Kennedy, Hudson; 

Paul J. Piccolomini, Fitchburg, and Paul J. Cerqua, Chelms- 

ford, all of Mass., assignors to Digital Equipment Corpora- 

tion, Maynard, Mass. 

Filed Jun. 28, 1991, Ser. No. 722,691 
Int. Cl.5 GO6F 9/00, 9/40 

U.S. Cl, 395—650 


60: EXECUTE SWAs AND CMAs 
ON WIP ITEMS ACCORDING 
TO EXECUTION SEQUENCE 


11. A method for defining, executing, monitoring and con- 
trolling the flow of business operations represented by a plural- 
ity of electronically stored execution modules, each of which 
facilitates the performance of a specified goal representing a 
business operation, the method comprising: 

a. receiving, via an interface means, electronically encoded 

data, representative of a work item, from a user; 

b. electronically storing the work-item data in a first com- 
puter memory; 

c. creating and electronically storing, in a second computer 
memory, a list of the execution modules that includes, 
with respect to each module, data specifying execution 
parameters associated with each module and importance 
level associated with each parameter, said execution pa- 
rameters relating to at least one of (i) previous execution 
of at least one other specified module, (ii) specified place 
of module execution, (iii) specified duration of module 
processing, (iv) a specified time during which module 
execution may take place, and (v) a priority value associ- 
ated with the module, wherein such execution parameters 
may be modified by a user via an interface means without 
disturbing the execution parameters associated with other 
modules; 

d. analyzing the execution parameters associated with the 
execution modules and, based on the importance levels, 
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deriving therefrom an execution sequence for the mod- 
ules; and 

e. electronically executing, by means of a computer proces- 
sor, the instructions contained in each module in the order 
specified by the execution sequence on the work-item 
data. 


5,301,321 
METHOD AND SYSTEM FOR THE MINIMIZATION OF 
CONFLICTING ACTIVITIES WITH RESPECT TO AN 
OBJECT STORED WITHIN A DATA PROCESSING 
SYSTEM 
Laura K. Bell, Grand Prairie; Janis D. Jones, Carrollton; Daniel 
J. Kardell, Keller; Thanh-Nha Nguyen, and Keith A. Varga, 
both of Irving, all of Tex., assignors to International Business 
Machines Corporation, Armonk, N.Y. 
Filed Feb. 21, 1992, Ser. No. 839,862 
Int. Cl.5 GO6F 9/06 


KEY = FILE 
IDENTIFICATION 


1. A method in a data processing system for minimizing 
conflicting activities by one or more users within said data 
processing system with respect to an object stored therein, said 
method comprising the steps of: 

establishing a state mask in association with an object which 

may be the subject of multiple activities by one or more 
users within said data processing system; 

storing within said state mask a record of all current activi- 

ties with respect to said object; and, 

prior to permitting a proposed activity by a user within said 

data processing system, automatically determining if said 
proposed activity represents a conflict with a current 
activity by accessing said state mask to determine a status 
for each current activity. 


5,301,322 
SYSTEM FOR CONVERTING JOB/PROCESS 
IDENTIFIERS INTO PROCESSOR/PROCESS 
IDENTIFIERS IN TRANSFERRING DATA BETWEEN 
PROCESSES IN A MULTIPROCESSOR SYSTEM 
Naoki Hamanaka, Tokyo; Teruo Tanaka, Hachioji; Koichiro 
Omoda, Sagamihara, and Shigeo Nagashima, Hachiojji, all of 
Japan, assignors to Hitachi, Ltd., Tokyo, Japan 
Continuation of Ser. No. 379,230, Jul. 13, 1989, abandoned, 
which is a continuation of Ser. No. 52,871, May 22, 1987, 
abandoned. This application Jul. 10, 1992, Ser. No. 912,215 
Claims priority, application Japan, May 23, 1986, 61-117351 
Int. Cl.5 GO6F 9/00 
U.S. Cl. 395—650 
15. A multiple processor system comprising: 
a plurality of processors for executing programs which 
belong to at least one of a plurality of program groups, 
wherein the program which belong to any one of the 
program groups are allotted to different ones of the pro- 
cessors, wherein each program group is identified by a 
unique program group identification code (program group 
ID), and wherein each program within any one of the 
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program groups is identified by a unique within-group 
program identification code (within-group program ID); 

each processor including means for providing a combination 
of the program group ID assigned to the program group 
of the one program currently being executed by said each 
processor and the within-group program ID assigned to 
another one of the programs which belongs to the pro- 
gram group of the one program and which is to receive 
data outputted from said each processor during execution 
of the one program; 

a plurality of identifying means each coupled to a respective 
one of said processors and responsive to the program 


group ID/within-group program ID combination there- 
from for providing a processor identification code (pro- 
cessor ID) which identifies another one of said processors 
to which said another program is allotted and a within- 
processor program identification code (within-processor 
program ID) which identifies said another program 
among the programs allotted to said another processor; 
and 

transfer means, coupled to said processors and to said plural- 
ity of identifying means, for transferring data to said an- 
other program identified by the within-processor program 
ID and allotted to said another processor identified by the 
processor ID. 


5,301,323 
DATA PROCESSING SYSTEM INCLUDING DYNAMIC 
CHANNEL PATH MANAGEMENT 
Theodore R. Maeurer, and Allan S. Meritt, both of Poughkeep- 
sie, N.Y., assignors to International Business Machines Corp., 

Armonk, N.Y. 

Filed Oct. 30, 1992, Ser. No. 968,704 
Int. Cl.5 GO6F 13/00 
USS. Cl. 395—650 

1. A data processing system (DPS) comprising; 

a main storage for storing application programs, multitask- 
ing operating system programs, and channel programs; 

a central processing unit (CPU) connected to said main 
storage for concurrently executing said application pro- 
grams and said operating system programs; 

a channel subsystem connected to said CPU and to said main 
storage for executing said channel programs, in response 
to input/output (I/O) commands from said CPU, and 
transferring data to and from said main storage; 

I/O means connected to said channel subsystem and com- 
prising a plurality of I/O devices, a plurality of control 
units connected to said I/O devices for controlling opera- 
tion of said I/O devices, and a plurality of channel paths 
connected between said channel subsystem and said con- 
trol units; 

configuring means defining a channel path configuration 
comprising channel paths that are currently configured; 

” first means automatically operated by said operating system 
at periodic first intervals for measuring usage of said 1/O 
means and storing measurement data indicative of such 
usage; 

second means automatically operated by said operating 
system at periodic second intervals for analyzing said 
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measurement data and determining when such usage ex- 
ceeds a predetermined threshold; 

third means selectively operated by said second means, 
when such usage is determined to exceed said predeter- 
mined threshold, for indicating what channel path change 
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should be made in said channel path configuration to 
reduce usage in said I/O configuration below said prede- 
termined threshold; and 

fourth means for dynamically changing said channel path 
configuration by altering said configuring means to define 
said channel path change as being currently configured. 


5,301,324 
METHOD AND APPARATUS FOR DYNAMIC WORK 
REASSIGNMENT AMONG ASYMMETRIC, COUPLED 
- PROCESSORS 
Pamela H. Dewey; William J. Glynn, both of Poughkeepsie; 
Roger E. Hough, Highland, and Manohar R. Rao, Poughkeep- 
sie, all of N.Y., assignors to International Business Machines 
Corp., Armonk, N.Y. 
Filed Nov. 19, 1992, Ser. No. 978,601 
Int. Cl.5 GO6F 15/16, 9/30 
US. Cl. 395—650 
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1. An apparatus for dynamic work reassignment comprising: 
a. a tightly coupled processor complex comprising two or 
more processors, at least one of said two or more proces- 
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sors having a feature usable by any work unit executing on 

said at least one processor; 

. one or more ready work units, each of said ready work 
units capable of execution on one or more of said two or 
more processors; 

. a control function means for allocating resources among 
work units, said control function means comprising as- 
signment means for assigning a chosen one of said one or 
more ready work units to a target one of said two or more 
processors, said assignment means comprising: 

i) processor set identification means for identifying a set of 
one or more destination processors within said tightly 
coupled processor complex to which currently running 
work, displaced directly or indirectly because of said 
assigning, can be redirected to other one of said two or 
more processors by one or more work redirection ac- 
tions; 

ii) analysis means for analyzing the work redirection ac- 
tions that result from different choices of said target 
from among said two or more processors, and, based on 
said analyzing, selecting said target so that said work 
redirection actions are projected, by said analyzing, to 
satisfy a specific processor complex goal. 


5,301,325 

USE OF STACK DEPTH TO IDENTIFY 
ARCHITECHTURE AND CALLING STANDARD 

DEPENDENCIES IN MACHINE CODE 
Thomas R. Benson, Hollis, N.H., assignor to Digital Equipment 
Corporation, Maynard, Mass. 

Filed Mar. 7, 1991, Ser. No. 666,083 
Int. Cl.5 GO6F 9/45, 11/00 


US. Cl. 395—700 


1. A method executed on a processor for operating on com- 
puter code, said computer code being in a first language and 
including references to a stack pointer, comprising the steps of: 
accessing said computer code and generating therefrom a 
flow graph in an intermediate language, the flow graph 
being composed of blocks, and the blocks being composed 
of intermediate-language elements, where each element 
represents a single expression in said code, and where each 
block represents a sequence of at least one element; 
tracing through each block of said flow graph to detect any 
stack-affecting elements which have the effect of modify- 
ing said stack pointer, said stack-affecting elements incre- 
menting or decrementing said stack pointer, and recording 
for each block the difference between the number of 
stack-affecting elements which increment said stack 
pointer and the number of said stack-affecting elements 
which decrement said stack pointer to thereby record the 
net change in the stack pointer by elements of said block, 
and also recording the difference between the number of 
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stack-affecting elements which increment said stack 
pointer and the number of said stack-affecting elements 
which decrement said stack pointer to thereby record the 
net change in the totai depth of the stack from the begin- 
ning of said tracking; and 

in response to said recording of said net change in said stack 
pointer and said net change in stack depth, visually report- 
ing to a user of said processor the identity of selected 
blocks, said selected blocks having potentially improper 
stack references. 


5,301,326 
METHOD AND SYSTEM FOR CONTROLLING THE 
EXECUTION OF AN APPLICATION PROGRAM 

Barry J. Linnett, Seattle, and Ford Martin, Edmonds, both of 

Wash., assignors to Microsoft Corporation, Redmond, Wash. 

Filed Sep. 24, 1991, Ser. No. 764,706 
Int. Cl. GO6F 9/45 

U.S. Cl. 395—700 21 Claims 


1. A method in a computer system for performing a desired 
task in an application computer program, the application com- 
puter program having a plurality of functions, the functions for 
performing tasks, the application computer program having 
commands, the commands for controlling execution of the 
functions, the method comprising the steps of: 
executing the application computer program wherein the 
application computer program starts execution of an inter- 
face computer program that executes concurrently with 
the execution of the application computer program; 

generating status commands in the interface computer pro- 
gram, the status commands for requesting that status 
information for the application computer program be sent 
from the application computer program to the interface 
computer program; 
sending the status commands from the interface computer 
program to the application computer program; 

processing the status commands in the application computer 
program and sending status information from the applica- 
tion computer program to the interface computer pro- 
gram, 

receiving in the interface computer program the status infor- 

mation sent from the application computer program to the 
interface computer program; 

inputting in the interface computer program user requests 

from a user of the interface computer program to perform 
the desired task; 

generating task commands in the interface computer pro- 
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gram to implement the desired task based cn the status 
information and the user request; 
sending the task commands from the interface computer 
program to the application computer program; and 
executing the task commands in the application computer 
program to effect the performing of the desired task. 


5,301,327 
VIRTUAL MEMORY MANAGEMENT FOR 
SOURCE-CODE DEVELOPMENT SYSTEM 
William M. McKeeman, Hollis, and Shota Aki, Weare, both of 
N.H., assignors to Digital Equipment Corporation, Maynard, 
Mass. 
Continuation of Ser. No. 375,399, Jun. 30, 1989, abandoned. 
This application Feb. 8, 1993, Ser. No. 15,062 
Int. Cl.5 GO6F 9/45 
US. Cl. 395—700 
MICROFICHE APPENDIX INCLUDED 
(5 Microfiche, 202 Pages) 


15 Claims 


1. A method of managing a virtual memory system while 
executing applications code having a plurality of different 
operating phases, wherein said plurality of different operating 
phases includes phases of editing, compiling, and linking a 
plurality of modules of source code; said virtual memory sys- 
tem having a paged virtual memory including a volatile mem- 
ory and a non-volatile storage, said volatile memory having 
much faster access than said non-volatile storage, comprising 
the steps of: 

a) storing in said virtual memory a plurality of separate data 
modules including said moduies of source code, said data 
modules being of variable size, each data module being 
stored on a separate page or pages of said virtual memory 
with no interleaved data regardless of the size of the data 
module; 

b) storing, on a page or pages in said virtual memory, said 
applications code for said plurality of separate operating 
phases, and executing said applications code for each of 
said operating phases to perform an operation on one or 
more of said data modules including writing data to said 
one or more of said data modules; 

c) transferring said page or pages of at least one of said data 
modules and said page or pages of said applications code 
for at least one of said plurality of operating phases from 
said non-volatile storage to said volatile memory for said 
step of executing said applications code of each of said 
operating phases; 

d) and reallocating said data modules after said step of exe- 
cuting each one of said operating phases to maintain each 
of said data modules in a page or pages with no inter- 
leaved data in non-volatile storage and said volatile mem- 
ory. 
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5,301,328 
SYSTEM AND METHOD FOR SHADOWING AND 
RE-MAPPING RESERVED MEMORY IN A 
MICROCOMPUTER 
Sridhar Begur, and Irvin R. Jones, Jr., both of San Jose, Calif., 
assignors to Hewlett-Packard Company, Palo Alto, Calif. 
Division of Ser. No. 472,057, Jan. 31, 1990, Pat. No. 5,202,994. 
This application Sep. 25, 1992, Ser. No. 951,650 
Int. Cl.5 GO6F 12/02 
U.S. Cl. 395—700 
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1. In a system for mapping -one or more selected portions 
from a plurality of portions of an original reserved memory in 
a microcomputer to a portion of shadow memory, said shadow 
memory being a part of a new system memory having memory 
locations that correspond to memory locations in the original 
reserved memory, a computer-implemented system for re- 
mapping a free reserved memory portion of the shadow mem- 
ory to an additional system memory, the new system memory 
having distinct memory addresses, where there is a highest 
distinct physical address the additional system memory begin- 
ning at the highest distinct physical address, the computer- 
implemented system for re-mapping comprising: 

first means for detecting a free reserved memory portion of 

the shadow memory to be re-mapped to the highest dis- 
tinct physical address of the new system memory, and 
including means for determining the size of the free re- 
served memory portion of the shadow memory; 

second means for detecting the highest distinct physical 

address of the new system memory; 

third means, responsive to said first and second means, for 

allocating a number of addresses beginning at the highest 
distinct physical address of the new system memory corre- 
sponding to the size of the free reserved memory portion 
of the shadow memory, thereby forming an additional 
system memory; and 

fourth means, responsive to said third means, for directing to 

the free reserved memory portion accesses to the addi- 
tional system memory, wherein the microcomputer when 
running a program can use the free reserved memory of 
the shadow memory by accessing the additional system 
memory. 


5,301,329 
DOUBLE UNEQUAL BUS TIMEOUT 
Robert C. Frame, Westboro, and Fernando A. Zayas, Stow, both 
of Mass., assignors to Digital Equipment Corporation, May- 
nard, Mass. 
Continuation of Ser. No. 192,651, May 11, 1988, abandoned. 
This application Jul. 9, 1990, Ser. No. 550,206 
Int. Cl.5 GO6F 13/368 
US. Cl. 395—725 20 Claims 
1. In a computer system including a plurality of devices 
coupled to a system bus, each device of the plurality of devices 
capable of operating as either an initiator or a target device, 
each device comprising: 
(a) timing means for keeping elapsed time such that: 
(i if the device operates as an initiator, the timing means 
keeps elapsed time responsive to the device operating as 
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an initiator, and issues a first timeout signal if a first 
predetermined time period of the timer has elapsed; and 
(ii) if the device operates as a target, the timing means keeps 
elapsed time responsive to the device being operated as a 
target, and issues a second timeout signal if a second pre- 
determined time period has elapsed; 
(b) a bus monitor, coupled to the bus and the timing means, 
for asserting control of the bus responsive to the device 


operating as a target and for de-asserting control if the 
timing means issues the second timeout signal; and 
(c) a reset control, coupled to the timing means and the bus, 

for receiving a timeout signal and responding to it by 
issuing a reset signal on the bus if the timeout signal re- 
ceived is the first timeout signal; 

such that, by issuing a reset signal or by de-asserting control of 

the bus, the bus is placed in condition for one of the plurality 

of devices to obtain control of the bus. 


5,301,330 
CONTENTION HANDLING APPARATUS FOR 
GENERATING USER BUSY SIGNAL BY LOGICALLY 
SUMMING WAIT OUTPUT OF NEXT HIGHER 
PRIORITY USER AND ACCESS REQUESTS OF HIGHER 
PRIORITY USERS 
Thang M. Tran, Austin, Tex., assignor to Advanced Micro De- 
vices, Inc., Sunnyvale, Calif. 
Filed Oct. 12, 1990, Ser. No. 596,549 
Int. Cl.5 GO6F 13/14, 13/00 
US. Cl. 395—725 


1. An apparatus, comprising: 
a data processing resource to be shared; 
a plurality of users for sharing said resource; and associated 
with each of said users, a contention handling circuit, 
comprising: 
an input line for receiving an access request signal from 
the associated user; 

an output gate for transmitting said access request signal 
to said resource via a request output signal line; 

an input line for receiving a busy signal indicating that 
access to said resource is unavailable; 

means for disabling said output gate in response to said 
busy signal; 
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means for latching in said request signal until said busy 
signal is deasserted; 

means for generating a wait output when said busy signal 
and said access request signal occur at the same time; 
and 

wherein said busy signal input to one said contention 
handling circuit comprises a logical sum of a wait out- 
put signal of a contention handling circuit associated 
with a next higher priority user and the access request 
signals of higher priority users. 


5,301,331 
INTERRUPTION HANDLING SYSTEM 
Haruhiko Ueno, Kawasaki, and Yozo Nakayama, Zama, both of 
Japan, assignors to Fujitsu Limited, Kawasaki, Japan 
PCT No. PCT/JP91/00370, § 371 Date Nov. 19, 1991, § 102(e) 
Date Nov. 19, 1991, PCT Pub. No. WO91/14985, PCT Pub. 
Date Oct. 3, 1991 
PCT Filed Mar. 19, 1991, Ser. No. 776,347 
Int. Cl.5 GO6F 9/00 


US. Cl, 395—725 21 Claims 


7. An interrupting handling system in a data processing 
system having a program counter, for handling processes 
performing at least one of inputting from CPU resources in- 
cluding registers and outputting from the CPU resources, the 
processes classified into synchronous CPU resource using 
processes and asynchronous CPU resource using processes, 
said interrupt handling system comprising: 

synchronous instruction/asynchronous instruction process- 

ing means for initiating a synchronous CPU resource 
using process designated by a synchronous instruction, 
executing the synchronous resource using process syn- 
chronously with execution of the synchronous instruction 
and terminating the synchronous CPU resource using 
process initiated by the synchronous instruction upon 
termination of the execution of the synchronous instruc- 
tion and for initiating an asynchronous CPU resource 
using process designated by an asynchronous instruction, 
executing the asynchronous resource using process asyn- 
chronously with execution of the asynchronous instruc- 
tion and terminating the asynchronous CPU resource 
using process initiated by the asynchronous instruction 
after termination of the execution of the asynchronous 
instruction; 

data-dependent relationship processing means for detecting 

a CPU resource using process dependent interruption’ 

factor indicating 

when a first asynchronous CPU resource using process for 
performing an outputting operation to a first resource 
has been initiated by a first instruction to store an output 
in the first resource and the first resource is used for 
input by a succeeding process initiated by a second 
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instruction issued after the first instruction, thereby 
forming a data-dependent relationship therebetween, 
input from the first resource to the succeeding process is 
to wait until the output is stored in the first resource by 
the first asynchronous process, 
output by the succeeding process to a second resource, is 
to wait until after access to the first resource by all CPU 
resource using processes initiated prior to the succeed- 
ing process, 
when the succeeding process is one of the synchronous 
CPU resource using processes, termination of the sec- 
ond instruction is to wait until the program counter 
remains pointing to the second instruction, 
when the succeeding process is a second asynchronous 
CPU resource using process, termination of execution 
of the second instruction is permitted to be delayed until 
access to the first resource by the first asynchronous 
CPU using process is terminated even though execution 
of the second instruction is completed and the succeed- 
ing process is initiated, and 
when execution of the first asynchronous CPU resource 
using process is initiated, output to a second resource 
used by the succeeding process is to wait until input to 
the first asynchronous CPU resource using process is 
terminated; 
state waiting means for controlling interruption operations, 
when one of the CPU resource using process dependent 
interruption factor is detected in a currently executing 
CPU resource using process and an interruption is gener- 
ated without directly depending on a result of the cur- 
rently executing CPU resource using process, the inter- 
ruption operations including not initiating execution of a 
new instruction and continuing execution of the first in- 
struction and the first asynchronous CPU resource using 
process until the first asynchronous CPU resource using 
process terminates; 
asynchronous CPU resource using process terminating 
means for terminating, after termination of the first asyn- 
chronous CPU resource using process, all asynchronous 
CPU resource using processes executing at initiation of 
the interruption operation; and 
synchronous CPU resource using process terminating means 
for terminating synchronous CPU resource using pro- 
cesses upon instruction termination and for terminating all 
synchronous CPU resource using processes executing 
when the first instruction terminates. 


5,301,332 
METHOD AND APPARATUS FOR A DYNAMIC, 
TIMED-LOOP ARBITRATION 
Glenn E. Dukes, Sunnyvale, Calif., assignor to NCR Corpora- 
tion, Dayton, Ohio 
Filed Dec. 23, 1992, Ser. No. 995,731 
Int. Cl.5 GO6F 13/14 
US. Cl. 395—725 10 Claims 
1. A method of arbitrating for access to a shared resource 
among a plurality of agents, each having a different priority, 
comprising the steps of: 
providing to a first agent of said plurality of agents access to 
said shared resource if said first agent has requested access 
to said shared resource; 
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starting a timer if there is an unfulfilled request for the shared 
resource by a second agent; and 


after said timer reaches a predetermined value, said access of 
said first agent is terminated and an access by said second 
agent is provided. 


5,301,333 
TREE STRUCTURED VARIABLE PRIORITY 
ARBITRATION IMPLEMENTING A ROUND-ROBIN 
SCHEDULING POLICY 


Kuo-Chu Lee, Franklin, N.J., assignor to Bell Communications 


Research, Inc., Livingston, N.J. 


Continuation of Ser. No. 537,683, Jun. 14, 1990, abandoned. 


This application Aug. 27, 1993, Ser. No. 113,588 
Int. Cl.5 GO6F 13/37; H04Q 11/00 
13 Claims 
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9. An arbiter circuit for controlling access to a resource in an 


electronic network comprising 


a plurality of leaf and non-leaf nodes arranged in a tree 
structure, each of said non-leaf nodes being connected to 
two child nodes below it in the tree structure and one 
parent node above it in the tree structure, said leaf nodes 
serving a plurality of access requests, of differing priority 
classes and each request having an associated token bit, 

each of said non-leaf nodes including means for receiving 
two of said access requests from the two child nodes 
connected below it in the tree structure and means for 
executing a contention resolution algorithm to determine 
priority between the two received requests so that a win- 
ning request is determined at the uppermost node in said 
tree, said winning request being chosen from the highest 
of said priority classes, means for executing a token redis- 
tribution algorithm for determining token redistribution 
information to be transmitted to said leaf nodes, and means 
for implementing said token distribution information to 
clear said token bit of said winning request such that the 
leaf node serving said winning request receives a lower 
priority than other leaf nodes in the same priority class to 
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implement a round-robin scheduling policy among the leaf 
nodes serving said access requests of the highest priority 
class. 


5,301,334 
FUNCTION EXPANSION UNIT CAPABLE OF 
SUPPLYING POWER TO COMPUTER 

Takayuki Horiuchi, Tokyo, Japan, assignor to Kabushiki Kaisha 

Toshiba, Kawasaki, Japan 

Filed Oct. 16, 1991, Ser. No. 777,190 
Claims priority, application Japan, Oct. 19, 1990, 2-278903 
Int. Cl.5 GO6F 1/30 

U.S. Cl. 395—750 15 Claims 


1. A computer system comprising: 

a computer main body and an expansion unit, detachably 
connected to said computer main body, for supplying a 
power to said computer main body and expanding a func- 
tion of said computer, 

said expansion unit having internal circuit components and 
including: 

first expansion connector means to which at least one expan- 
sion circuit board is arbitrarily detachably connected; 

first power connector means for supplying power from said 
expansion unit to said computer main body; 

power supply means connected to said first power connector 
means and internal circuit components including said 
expansion circuit board, for supplying the power to said 
internal circuit components including said expansion cir- 
cuit board and to said first power connector means; and 

switching means, connected to said power supply means, for 
detecting an amount of an internal power supplied from 
said power supply means to said internal circuit compo- 
nents and stopping the power supply to said computer 
main body from said power supply means through said 
first power connector means when the amount of the 
internal power exceeds a predetermined value; and 

said computer main body including: 

a second expansion connector means to which said first 
expansion connector means is connected; 

second power connector means to which said first power 
connector means is connected, for receiving the power 
from said expansion unit; 

a battery means for storing electrical power; 

processing means, connected to said expansion circuit board 
through said first and second expansion connector means 
and powered by said battery means and the power sup- 
plied from said expansion unit through said first and sec- 
ond power connector means, for performing data-process- 


means for storing a data value and for providing an output 
signal; 
wait control logic, the wait control logic further comprising: 
latch means under control of the central processing unit for 
storing a data value and for providing an output signal; 
and 


logic means coupled to receive the output signal from the 
latch means, coupled to receive a write control signal 
from the central processing unit means and coupled to 
receive an event signal for providing a transfer control 
signal to the register means upon receipt of the write 
control signal if the output signal from the latch means is 
in a first state and upon receipt of the event signal if the 
output signal from the latch means is in a second state. 


5,301,336 
GRAPHICAL METHOD FOR PROGRAMMING A 
VIRTUAL INSTRUMENT 


Jeffrey L. Kodosky; James J. Truchard, both of Austin, Tex., 


and John E. MacCrisken, Palo Alto, Calif., assignors to Na- 

tional Instruments, Inc., Austin, Tex. 

Continuation of Ser. No. 923,127, Oct. 24, 1986, Pat. No. 

4,914,568. This application Jul. 12, 1989, Ser. No. 380,329 
Int. Cl.5 GO6F 3/14, 3/147, 3/02, 15/403 


US. Cl. 395—800 33 Claims 


MICROFICHE APPENDIX INCLUDED 
(11 Microfiche, 753 Pages) 


. 32" 

EXECUTION 
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INSTRUMENT 


1. A method for programming a computer to execute a 


RS re re er en procedure, the computer including memory, a display, user 
input means, and a data processor, the method comprising the 
5,301,335 steps of: 
REGISTER WITH SELECTIVE WAIT FEATURE storing in the memory a plurality of executable functions and 
John A. Langan; Robert J. Amedeo, both of Austin, and Nancy a plurality of data types; 
L. Thomas, Dripping Spring, all of Tex., assignors to Motor- _ assembling a first data flow diagram on the display in re- 
ola, Inc., Schaumburg, Ill. sponse to user input to specify a first process, the first data 
Filed Jul. 1, 1992, Ser. No. 907,077 flow diagram including function-icons corresponding to 
Int. Cl.5 GO6F 13/00 respective ones of the plurality of executable functions, 
US. Cl. 395—775 16 Claims variable-icons corresponding to respective ones of the 
1. A data processing system comprising: plurality of data types, and arcs interconnecting the func- 
central processing unit means for executing instructions; tion-icons and variable-icons; 
register means under control of the central processing unit | assembling a second data flow diagram on the display in 
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response to user input to specify a second process, the 
second data flow diagram including function-icons corre- 
sponding to respective ones of the plurality of executable 
functions, variable-icons corresponding to respective ones 
of the plurality of data types, a procedure-icon corre- 
sponding io the first data flow diagram, and arcs intercon- 
necting the function-icons, variable-icons and the proce- 
dure-icon; 

assembling 4 panel on the display in response to user input, 
the panel including input variable-icons and output varia- 
ble-icons for assigning input values and displaying output 
values, respectively, to variable-icons in the second data 
flow diagram; and 

generating an executable program in response to the first and 
second data flow diagrams and the panel including inter- 
connected executable functions and data types as indi- 
cated by the first and second data flow diagrams, for 
receiving input values indicated in the panel and executing 
a procedure including the first and second processes to 
generate output values for display in the panel. 


5,301,337 
DISTRIBUTED RESOURCE MANAGEMENT SYSTEM 
USING HASHING OPERATION TO DIRECT RESOURCE 
REQUEST FROM DIFFERENT PROCESSORS TO THE 
PROCESSOR CONTROLLING THE REQUESTED 
RESOURCE 
Robert E. Wells, Arlington, and Kenneth A. Sedgwick, Acton, 
both of Mass., assignors to Bolt Beranek and Newman Inc., 
Cambridge, Mass. 
Filed Apr. 6, 1990, Ser. No. 505,779 
Int. Cl.5 GO6F 13/368, 15/76 
US. Cl, 395—800 
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1. A computer implemented method for cooperatively man- 
aging resources which may be needed by a variety of processes 
running simultaneously on a group of processors each of which 
is provided with a respective section of memory which is also 
accessible by other processors in the group, a resource man- 
ager program which is replicated for each said processor in its 
respective section of memory and which is responsive to calls 
from processes seeking access to resources or release of re- 
sources, and a hash table which is divided into portions, each 
said portion comprised of a series of entries, which are distrib- 
uted over respective sections of said memory, said method 
comprising the computer implemented steps of: 

implementing a hashing algorithm by said resource manager 

program which directs calls form processes seeking access 
to a designated resource to a unique memory address 
location for a unique one of said memory sections associ- 
ated with the designated resource irrespective of which 
processors originated the calls, said memory address loca- 
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tion storing a hash table entry corresponding to the desig- 
nated resource, 

associating, in the unique one of said memory sections, with 
a corresponding portion of the hash table a plurality of 
resource data objects, 

assigning to the designated resource one of the plurality of 
resource data objects which records information regard- 
ing the processes which have access or are seeking access 
to the designated resource, 

placing said one of the plurality of resource data objects in a 
list of resource data objects which are assigned to re- 
sources which hash to said entry corresponding to the 
designated resource, 

providing said entry corresponding to the designated re- 
source with a pointer which points to said list of resource 
data objects, and, 

accessing, through said one of the plurality of resource data 
objects, said designated resource by said processes seeking 
access. 


5,301,338 

SYSTEM INCLUDING CENTRAL PROCESSING UNIT 
Shinichi Yamaura, Takarazuka; Takashi Yasui, Toyonaka, and 

Keiichi Yoshioka, Sanda, all of Japan, assignors to Ricoh 

Company, Ltd., Tokyo, Japan 

Filed Aug. 17, 1990, Ser. No. 568,827 
Claims priority, application Japan, Aug. 23, 1989, 1-217130 
Int. Cl.5 GO6F 12/04 


USS. Cl. 395—800 4 Claims 
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3. A data processing method comprising the steps of: 

(a) reading data from a memory via a data bus, said data 
having a first data length, said data being composed of 
low-order data and high-order data, and said data bus 
having a second data length less than said first data length; 

(b) processing said low-order data of data being considered 
during a first machine cycle; 

(c) processing said high-order data of said data being consid- 
ered during a second machine cycle; 

(d) determining whether or not it is necessary to process the 
high-order data of the data being considered during said 
second machine cycle on the basis of a result obtained by 
processing the low-order data of said data being consid- 
ered during said first machine cycle; and 

(e) immediately processing the low-order data of the data 
subsequent to said data being considered without writing 
the high-order data of said data being considered when 
said step (d) determines that it is unnecessary to process 
the high-order data of said data being considered; 

wherein said step (d) further comprises the step of determining 
whether or not said result obtained by processing the low- 
order data of said data being considered has a carry, wherein 
said step (e) immediately processes the low-order data of data 
subsequent to said data being considered without processing 
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the high-order data of said data being considered when it is 
determined that said result has the carry. 


5,301,339 
SYSTEM FOR DYNAMIC COMMUNICATION AMONG 
SUBSYSTEMS IMPLEMENTING DATA REQUESTS BY 
DATA TYPE AND LOCATING DATA BY DATA TYPE 
MATCHING 
Maarten Boasson, Borculo, Netherlands, assignor to Hollandse 
Signaalapparaten B.V., Hengelo, Netherlands 
Continuation of Ser. No. 133,679, Dec. 16, 1987, abandoned. 
This application Oct. 17, 1990, Ser. No. 600,275 
Claims priority, application Netherlands, Dec. 16, 1986, 
8603193 
Int. Cl.5 GO6F 13/00 


1. A communication system comprising: 

a plurality of subsystems each of which is for producing and 
processing one or more types of information; each subsys- 
tem comprising means for requesting information by in- 


cluding in such a request an indication of the type of 


information desired, and means for supplying information 

produced by said subsystem and including therein an 

indication of the type of the produced information; 

a bus system; and 

a plurality of interfaces respectively coupling the respective 
subsystems to said bus system, the interface for each sub- 
system comprising: 

(a) subscription means including respective means for 
(i) receiving from said subsystem an initial request for a 

desired type of information, storing in first memory 
means the indication in said request of the desired type 
of information, and supplying said indication of the 
desired type of information to said bus system; 

(ii) accepting the desired type of information from said bus 
system each time it is provided therefrom following said 
initial request, as identified by an information type 
indication as in such request, and storing said desired 
type of information so accepted from said bus system in 
second memory means; and 

(iii) supplying said desired type of information from said 
second memory to said subsystem following said initial 
request therefor; and further supplying to said subsys- 
tem, in response to subsequent requests therefrom for 
said desired type of information, information of that 
desired type in said second memory means at the times 
of such subsequent requests; 

(b) means for storing in third memory means information 
produced by said subsystem, including an indication of the 
type of the produced information; 

(c) means for supplying a type of produced information 
which is stored in said third memory means to said bus 
system in response to a request received from said bus 
system for information of such produced type, and 

(d) means for further supplying said type of produced infor- 
mation stored in said third memory to said bus system 
each time said type of produced information is produced 
by said subsystem; 

(e) means for producing a quality indication for information 
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produced by said subsystem and which signifies the qual- 
ity of such produced information according to a predeter- 
mined definition; 

(f) means for including the applicable quality information 
with produced information supplied by said interface to 
said bus system; 

(g) means for storing and overwriting information received 
from the bus system with quality indications applicable 
thereto; and 

(h) means for supplying to said subsystem, each time it re- 
quests a type of information, the stored information of 
such type having the highest quality indication; 

whereby the subsystems communicate with each other in 
real time without requiring information about the configu- 
ration of said system and without requiring the address of 
any subsystem; 

whereby the subsystems operate independently and continue 
to produce and process information in the event of par- 
tially failure of the system without need for a duplicate 
system; and 

wherein the quality indication comprises instantaneous qual- 
ity information Qo, durability information 7, and time 
information tg, where the instantaneous quality informa- 
tion Q, indicates quality of the produced information at a 
time denoted by the time information t, according to said 
predetermined definition and where the durability infor- 
mation Tindicates a time interval during which the instan- 
taneous quality information Q, remains valid. 


5,301,340 
IC CHIPS INCLUDING ALUS AND IDENTICAL 
REGISTER FILES WHEREBY A NUMBER OF ALUS 


DIRECTLY AND CONCURRENTLY WRITE RESULTS TO 


EVERY REGISTER FILE PER CYCLE 


Peter W. Cook, Mount Kisco, N.Y., assignor to International 


Business Machines Corporation, Armonk, N.Y. 
Filed Oct. 31, 1990, Ser. No. 607,176 
Int. Cl.5 GO6F 15/76 


USS. Cl. 395—800 


Sa 


1. A Very Long Instruction Word (VLIW) computer archi- 


tecture comprising: 


at least three integrated circuit chips, each of said chips 
including an arithmetic logic unit and a local register file, 
said local register file having a plurality of on-chip read 
ports connected to the arithmetic logic unit for supplying 
two operands to said arithmetic logic unit, and said local 
register file having a plurality of write ports equal in 
number to a total number of all said arithmetic logic units 
of all said integrated circuit chips of said VLIW computer 
architecture, whereby said local register file is partitioned 
into a plurality of sections, each said section correspond- 
ing to one of said write ports; and 

a broadcast bus directly interconnecting each of said arith- 
metic logic units with a corresponding one of the write 
ports of each of said local register files, each said arithme- 
tic logic unit when performing a write operation writing 
to a corresponding one of said sections of all of said local 
register files via said broadcast bus such that, on a given 
cycle, a plurality of said arithmetic logic units concur- 
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rently write results to all said local register files and any 
said arithmetic logic unit has access in a next cycle to said 
results obtained at every said arithmetic logic unit in said 
given cycle. 
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binary arithmetic operation of said two binary arithmetic 
operations; 


fourth means responsive to said multi-bit sum and carry 


signals for producing a fourth output corresponding to a 


fourth equation term f)(soV1;), wherein f; represents a 
carry into a most significant bit of a result produced by 
execution of said second binary arithmetic operation; and 

exclusive-OR means connected to said first, second, third, 
and fourth means for producing said overflow signal by 
exclusive-OR combination of said first, second, third, and 
fourth outputs. 


5,301,341 
OVERFLOW DETERMINATION FOR THREE-OPERAND 
ALUS IN A SCALABLE COMPOUND INSTRUCTION SET 
MACHINE WHICH COMPOUNDS TWO ARITHMETIC 
INSTRUCTIONS 

Stamatis Vassiliadis, Vestal, and James E. Phillips, Binghamton, 

both of N.Y., assignors to International Business Machines 

Corporation, Armonk, N.Y. 

Filed Nov. 28, 1990, Ser. No. 619,868 
Int. Cl.5 GO6F 7/50 


5,301,342 
PARALLEL PROCESSING COMPUTER FOR SOLVING 
DENSE SYSTEMS OF LINEAR EQUATIONS BY 
FACTORING ROWS, COLUMNS, AND DIAGONAL, 
INVERTING THE DIAGONAL, FORWARD 
ELIMINATING, AND BACK SUBSTITUTING 

David S. Scott, Portland, Oreg., assignor to Intel Corporation, 

Santa Clara, Calif. 

Filed Dec. 20, 1990, Ser. No. 632,462 
Int. Cl.5 GO6F 15/347, 15/32 
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1. A mechanism for detecting arithmetic overflow in a com- 
ot ee: thet compounds re Sean by grouping 1. A method for computing, in a parallel processing system, 
instructions in a sequence of instructions for simultaneous 


; : . @ Solution to a system of linear equations, coefficients of the 
— by the computer system, the mechanism compris- linear equations being represented in a matrix and right-hand 


sides of the linear equations being represented in a vector, said 
matrix and said vector being stored as electromagnetic im- 
pulses on a non-volatile medium; the parallel processing system 
comprising a plurality of compute nodes coupled in parallel, 
each of the plurality of compute nodes comprising a processor, 
a memory, and a non-volatile storage medium, a plurality of 
means for communicating between each of the plurality of 
compute nodes in the parallel processing system, means for 
partitioning the matrix into ND disk sections and storing said 
ND disk sections as electromagnetic impulses on each of the 
non-volatile storage medium of the plurality of compute nodes, 
and means for partitioning each of the ND disk sections into a 
plurality of node sections, each of the node sections being 
respectively assigned to each of the plurality of compute 
nodes; said method, performed by the plurality of compute 
nodes cooperating, through communications with neighboring 
ones of said plurality of compute nodes on the plurality of 
communicating means, comprising the steps of: 
factoring respectively assigned node sections of first a row, 
then a column, and then a diagonal of each of the ND disk 


carry-save addition means for generating multi-bit sum and 
carry signals in response to three multi-bit, binary oper- 
ands, wherein, said three multi-bit binary operands in- 
clude operands a, b, and d, each of said operands including 
n bits, the bits of each operand being in order of signifi- 
cance in which significance is given by i, and OSi=n—1, 
and in which ao, bo, and do denote the most significant bits, 
and a31, b31, and d3 the least significant bits of operands a, 
b, and d; 

carry look-ahead addition means connected to said carry- 
save addition means for generating a result signal in re- 
sponse to said sum and carry signals, said result signal 
representing a result produced by a sequence of two bi- 
nary arithmetic add-type operations performed on said 
operands; and 

logic means connected to said carry-save addition means for 
producing an overflow signal, OF, representing an over- 
flow condition resulting from the execution of the second 
binary arithmetic operation of said two binary arithmetic 


operations, said logic means providing said overflow 
signal in response to said operands and said sum and carry 
signals and, wherein said logic means includes: 

first means responsive to ao, bo, and do for producing a first 
output corresponding to a first equation term bo(aoVdo), 
where the symbol V denotes the exclusive-OR operation; 

second means responsive to first and second most significant 
bits of operand a, operand b, and operand d for producing 
a second output corresponding to a second equation term 
Soli, so representing a most significant bit of said multi-bit 
sum signal and 1; representing a second most significant bit 
of said multi-bit carry signal; 

third means responsive to said multi-bit operands for pro- 
ducing a third output corresponding to a third equation 
term k}(apVdo), wherein k; represents a carry into a most 
significant bit of a result produced by execution of the first 


sections, and communicating results of said factoring to 
neighboring compute nodes while storing said results as 
electromagnetic impulses onto the non-volatile storage 
medium of each of the plurality of compute nodes; 


inverting the factored diagonal of each of the ND disk sec- 


tions stored on each of the non-volatile storage medium of 
the plurality of compute nodes and storing results of said 
inversion as electromagnetic impulses on the non-volatile 
storage medium of each of the plurality of compute nodes; 


forward eliminating each of the factored ND disk sections 


stored as electromagnetic impulses on the non-volatile 
storage medium of each of the plurality of compute nodes 
and storing results of said forward elimination as electro- 
magnetic impulses on the non-volatile storage medium of 
each of the plurality of compute nodes; 


back substituting each of the forward eliminated ND disk 
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sections and storing results of said back substitution as 
electromagnetic impulses on the non-volatile storage me- 
dium of each of the plurality of compute nodes; and 

generating said solution to said system of linear equations by 
sequentially fetching the results of said back substitution 
and the results of said inversion from the non-volatile 
storage medium of each of the plurality of compute nodes 
and multiplying said results of said back substitution by 
said results of said inversion. 


5,301,343 
SYSTEM HAVING MICROPROCESSOR LOCAL 
MEMORY EXPANSION CAPABILITY THROUGH 
REMOVABLE COUPLING OF LOCAL MEMORY 
EXPANSION BOARDS DIRECTLY TO THE HIGH SPEED 
MICROPROCESSOR LOCAL BUS 
Richard D. Alvarez, Boca Raton, Fia., assignor to International 
Business Machines Corp., Armonk, N.Y. 
Filed Dec. 31, 1990, Ser. No. 636,175 
Int. Cl.5 GO6F 13/00 
U.S. Cl, 395—800 


1. A computer system comprising: 
a microprocessor; 
a high speed microprocessor local bus directly coupled to 
said microprocessor; 
a system bus; 
a bus controller coupled to and providing communication 
between said local bus and said system bus; and 
a local bus memory facility directly coupled to and which 
can be physically separated from said local bus, said facil- 
ity comprising: 
a substrate for mounting and providing coupling connec- 
tions among components mounted thereon; 
at least one volatile memory component mounted on said 
substrate; and 
a memory controller mounted on said substrate and cou- 
pled to said at least one volatile memory component and 
said local bus and said bus controller, said memory 
controller being operatively interposed between said at 
least one volatile memory component and said local bus 
and regulating communications between said volatile 
memory component and said microprocessor. 


5,301,344 

MULTIBUS SEQUENTIAL PROCESSOR TO PERFORM 
IN PARALLEL A PLURALITY OF RECONFIGURABLE 
LOGIC OPERATIONS ON A PLURALITY OF DATA SETS 
Alexander Kolchinsky, Andover, Mass., assignor to Analogic 

Corporation, Peabody, Mass. 

Filed Jan. 29, 1991, Ser. No. 647,557 
Int. Cl.5 GO6F 13/00 

US. Cl. 395—800 5 Claims 

1. A reconfigurable sequential pipeline processor compris- 
ing: 


a data bank for storing a plurality of data sets to be pro- 


cessed; 


a programmable logic block address generator which in- 


cludes a plurality of address sets for addressing data sets in 
said data bank; 

a programmable logic block arithmetic unit, which includes 
a plurality of arithmetic circuit sets, responsive to said 
data bank, for processing the data sets addressed by said 
address sets in the programmable logic block address 
generator; 

an address generator hardware configuration file having a 
plurality of configuration files for configuring each ad- 
dress set in said programmable logic block address genera- 
tor in one of a plurality of addressing configurations in 
response to an address operational code; 

an arithmetic unit hardware configuration file having a 
plurality of configuration files for configuring each arith- 


metic circuit set in said programmable logic block arith- 
metic unit in one of a plurality of processing configura- 
tions in response to an arithmetic operational code; 

a plurality of buses for directly interconnecting in a perma- 
nent manner each of said plurality of reconfigurable ad- 
dress sets and arithmetic circuits with a specific one of said 
data sets; 

means for delivering a series of operational codes to each of 
said address generator hardware configuration file and 
said arithmetic unit hardware configuration file for con- 
figuring said programmable logic block address generator 
sets and said programmable logic block arithmetic circuit 
sets to perform in parallel a corresponding series of arith- 
metic logic operations on said data sets in said data bank; 
and 

wherein said means provides a reconfigurable sequential 
processor without the need for a hardware multiplexer 
switching capability. 


5,301,345 


DATA PROCESSING SYSTEM FOR PERFORMING A 


SHIFTING OPERATION AND A CONSTANT 


GENERATION OPERATION AND METHOD THEREFOR 
Robert J. Skruhak, and Michael E. Gladden, both of Austin, 


Tex., assignors to Motorola, Inc., Schaumburg, Ill. 
Filed May 3, 1991, Ser. No. 695,161 
Int. Cl.5 GO6F 5/01, 7/64, 9/30, 9/315 


US. Cl. 395—800 11 Claims 


1. A data processing system, comprising: 

storage means for receiving and storing a first data value; 

a decoder for decoding the first data value to provide a 
plurality of control signals; and 

control selection means for performing one of a shifting 
operation and a constant generation operation, the control 
section means, comprising: 
a first input for receiving the plurality of control signals; 
a second input for receiving a second data value; 
a plurality of bit stages, each of the plurality of bit stages 
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being coupled to the first input for receiving at least one 
of the plurality of control signals and being coupled to 
the second input for receiving a bit of the second data 
value; and 

a common conductor for interconnecting the plurality of 
bit stages, the common conductor being used to transfer 


a bit of the second data value from a first one of the 
plurality of bit stages to a second one of the plurality of 
bit stages in response to a first one of the plurality of 
control signals, and the common conductor being used 
as a control signal for generating a constant data value 
in response to a second one of the plurality of control 


signals. 


5,301,346 

METHOD AND APPARATUS FOR TRANSFERRING 

DATA BETWEEN A HOST DEVICE AND PLURALITY OF 
PORTABLE COMPUTERS 

John Notarianni, Lake Ronkonkoma; Jerry Cohen, Plainview; 

John P. D’Ambrosio, Sayville, and Charles Orlowski, 

Huntington Sta., all of N.Y., assignors to Cad Forms Technol- 

ogy Inc., Farmingdale, N.Y. 

Filed Jun. 21, 1991, Ser. No. 718,358 
Int. Cl.5 GO6F 11/30 


1. In combination: 

a plurality of pen based computers, each pen based computer 
including a battery, a display and an unlighted pen for 
handwritten input of information on the display; and 

apparatus for transferring data from the plurality of pen 
based computers, which comprises: 

a housing; 

a support frame mounted in the housing, the support frame 
being adapted to support a plurality of pen based comput- 
ers, the support frame including a plurality of spaced apart 
parallel divider panels, adjacent divider panels defining 
between them a slot for receiving a respective pen based 
computer, the support frame further including a first back 
panel, the first back panel being mounted on the divider 
panels and being disposed transversely thereto; 

a plurality of guide brackets, each of the guide brackets 
being mounted on the support frame and disposed within 
a respective slot defined by adjacent divider panels, the 
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guide brackets directly engaging an edge of the pen based 
computers to facilitate insertion of the pen based comput- 
ers into respective receiving slots; 

a plurality of data input/output connectors, the data connec- 
tors being mounted on the first back panel and positioned 
between adjacent divider panels so as to be adapted to 
mate with corresponding data connectors mounted on the 
pen based computers; 

a plurality of power connectors, the power connectors being 
mounted on the first back panel and positioned between 
adjacent divider panels so as to be adapted to mate with 
corresponding power connectors mounted on the pen 
based computers; 

circuit means coupled to the plurality of data input/output 
connectors for automatically transmitting data concur- 
rently to the plurality of pen based computers for storage 
of the data therein and for automatically receiving data 
concurrently from the plurality of pen based computers; 
and 

means coupled to the power connectors for discharging and 
recharging the batteries of the pen based computers. 


5,301,347 
MULTI-SYSTEM LASER SAFETY SHUTTER 
CONTROLLER 

E. Thomas Kensky, Miamisburg, Ohio, assignor to The United 

States of America as represented by the Secretary of the Air 

Force, Washington, D.C. 

Filed Oct. 30, 1991, Ser. No. 785,594 
Int. Cl.5 GO6F 15/20 

US. Cl. 395—800 


1. A controlier for laser shutters and interlocks comprising a 
microprocessor, a read only memory in which a program is 
stored, a plurality of interface units, an address bus (A) having 
a number of address lines, a first data bus (D), a second data bus 
(SD), a unit select bus (S), first latch means having outputs 
coupled to interlock controi lines and an input from a first 
control lines, second latch means having outputs coupled to 
shutter control lines and an input from a second control line, 
third latch means having output coupled to display control 
lines for status indicator means and an input from a third con- 
trol line, the first, second, and third latch means each having 
inputs coupled to lines from shutter status detector lines and 
output to the first data bus, a fourth control line coupled to an 
input of the status buffer means, an interface interrupt line, a 
verify line, a clear signal line, an unsafe condition line (DSO); 

wherein the microprocessor has a NMI (non-maskable inter- 

rupt) input, a IRQ (interrupt request) input coupled to the 
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interface interrupt line, a reset input, outputs coupled to a 
set of addressing control lines, a set of address terminals 
coupled to the address bus, and a set of data terminals 
coupled to the first data bus; 

wherein the read only memory includes a set of address 
inputs coupled to some of said address lines, a set of data 
outputs coupled to the first data bus, and enable terminal 
means; a memory address decode means having inputs 
coupled to some of said address lines and to said set of 
addressing control lines, the memory address decode 
means having an output coupled to the enable terminal 
means, so that the read only memory is addressed for a 
range of addresses for said program to supply instructions 
via the first data bus to the microprocessor; 

peripheral address decode means having inputs from the 
address bus and from said set of addressing control lines, 
and outputs to said unit select bus, to said first, second, 
third and fourth control lines, to an enable line, to a safety 
interrupt reset line, and to the clear signal iine; 

data selector means having outputs to the first data bus, a 
first set of inputs from the second data bus, a second set of 
inputs from the verify line and the unsafe condition line, 
the enable line being coupled to an enable input of said 
data selector means, one of the address lies being coupled 
to a select input of the data selector means to select either 
the first set of inputs or the second set of inputs; 

wherein each of said interface units includes data output 
means having outputs coupled to the second data bus, 
command means for selecting a command from user input 
means and for supplying signals encoding a selected com- 
mand on inputs of the data output means, interrupt means 
coupled between the command means and the interface 
interrupt line for responding to the selection of a com- 
mand to supply an interrupt signal, a verify buffer having 
an input from the interrupt means and an output coupled 
to the verify line, a clear signal buffer having an input 
from the clear signal line and an output to a clear means of 
the command means, and unit select means coupling the 
interrupt bus to the data output means to enable supplying 
the signals encoding a selected command to the second 
data bus, wherein the unit select means also enables the 
verify buffer and the clear signal buffer for verifying an 
interrupt and for clearing the interrupt means when a 
clear signal is received; 

non-maskable interrupt means having interrupt latch means 
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to determine which one is the interrupting interface unit 
by testing a bit on the first data bus from the verify line via 
the data selector means, reading a command sent from the 
interrupting interface unit via the second data bus and the 
data selector means, action means using the peripheral 
address means and data on the data bus to write command 
data to the first, second or third latch units, or to read data 
from the status buffer means, and reset means using the 
peripheral address means for addressing the interrupting 
interface unit and generating an active signal on the clear 
signal line, which is passed via the clear signal buffer of 
the addressed interface unit to reset the interrupt. 


5,301,348 
DYNAMIC PROGRESS MARKING ICON 


William Jaaskelainen, Oronoco, Minn., assignor to Interna- 


tional Business Machines Corporation, Armonk, N.Y. 


Continuation of Ser. No. 325,600, Mar. 20, 1989, abandoned. 


This application Jul. 16, 1992, Ser. No. 915,774 
Int. Cl.5 GO6F 11/32 
13 Claims 


Computer System 10 


Display 12 


1. A method for using an icon to inform a user of the 


progress of any task on a computer system, said computer 
system having a plurality of tasks, said icon having a plurality 
of symbols, said method comprising the machine-executed 
steps of: 


with an output to the NMI output of the microprocessor, 
an input coupled from a safety switch means to an input of 
the interrupt latch means and to the unsafe condition line, 
so that in response to a safety designating an unsafe condi- 


tion from the safety switch means a signal showing an 
unsafe condition appears on the unsafe condition line and 
the interrupt latch means is set, means responsive to the 
interrupt latch means being set for causing the micro- 
processor to go to a non-maskable interrupt routine which 
generates an address to the peripheral address means and 
a write command to provide a strobe signal on the second 
control line to load the second latch means for a “‘close all 
shutters” condition, then generates an address to the pe- 
ripheral address means to provide a strobe signal on the 
third control line and a write command to load the second 
latch means to update the shutter status, then generates an 
address to the peripheral address means to provide a 
strobe signal on the fourth control line and a read com- 
mand to read the shutter status, which if the shutter status 
indicates that not all shutters are closed generates an 
address to the peripheral address means and a write com- 
mand to provide a strobe signal on the first control line to 
load the first latch means for a “turn off all lasers” condi- 
tion, which generates an address to monitor the unsafe 
condition line to prevent further operation until a signal 
on that line indicates a safe condition, then enables the 
microprocessor for further processing; 

interrupt request means in the microprocessor responsive to 
an interrupt signal at the IRQ input to go to an interrupt 
request routine which addresses each interface unit in turn 


determining, in response to each request to perform any task 
of said plurality of tasks whether an amount of work 
required to complete a particular task can be quantified 
and if it is determined that said amount of work can be 
quantified: 

quantifying said amount of work required to complete said 
particular task, said particular task being one of said plu- 
rality of tasks; 

dividing said quantified work into a plurality of task work 
units, wherein each of said task work units corresponds to 
one of said plurality of symbols in said icon; 

presenting said icon on a computer display to said user, said 
icon containing progress information about said particular 
task, said progress information being represented as a 
uniform indication of progress that is independent from 
said particular task’s function; 

monitoring the progress of said particular task; 

replacing one of said plurality of symbols with a replacement 
character when one task work unit has been completed; 
and 

repeating said replacing step as said particular task pro- 
gresses until all of said plurality of symbols have been 
replaced, thereby indicating the completion of said partic- 
ular task; and 

removing said icon from said computer display. 
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5,301,349 
SINGLE CHIP COMPUTER HAVING GROUND WIRE 
FORMED IMMEDIATELY PARALLEL A DATA BUS AND 
DRIVERS FORMED DIRECTLY UNDER THE DATA BUS 
FOR HIGH SPEED DATA TRANSFER 
Shigeharu Nakata, Fujisawa, and Kazumasa Andoh, Kawasaki, 
both of Japan, assignors to Kabushiki Kaisha Toshiba, Kawa- 
saki, Japan 
Division of Ser. No. 671,139, Mar. 18, 1991, abandoned, which is 
a continuation of Ser. No. 458,436, Dec. 28, 1989, abandoned. 
This application Aug. 17, 1992, Ser. No. 928,769 
Claims priority, application Japan, Dec. 28, 1988, 63-333615 
Int. Cl.5 GO6F 11/18 


US. Cl. 395—800 20 Claims 


SRSRBKR°L3 


1. A computer system formed 9n a silicon chip, comprising: 

a CPU formed on the silicon chip; 

an input/output port formed on the silicon chip; 

a plurality of signal bus line means formed on the silicon 
chip, for transferring data between the CPU and the input- 
/output port, the signal bus line means including parallel 
signal bus lines which correspond in number to data bits 
processed by the CPU at one time, wherein no other 
signal lines are formed between the signal bus lines of said 
signal bus line means; 

a ground potential wire formed on the silicon chip and being 
parallel to the signal bus lines of the plurality of signal bus 
line means, wherein no other signal lines are formed be- 
tween the signal bus lines of the bus line means and the 
ground potential wire; and 

a plurality of bus line driving means formed on the silicon 
chip and directly under the parallel signal bus lines of the 
signal bus line means and the ground potential wire, and 
connected to the parallel signal bus lies of the bus line and 
including at lest one FET, for determining a logical level 
of the signal bus line means. 


5,301,350 
REAL TIME STORAGE/RETRIEVAL SUBSYSTEM FOR 
DOCUMENT PROCESSING IN BANKING OPERATIONS 
James D. Rogan, Grass Lake; Gerhard M. Werner, Jr., Plym- 
outh; Mark A. Stewart, Canton, and Martin J. Danko, Ann 

Arbor, all of Mich., assignors to Unisys Corporation, Blue 

Bell, Pa. 

Continuation of Ser. No. 419,566, Oct. 10, 1989, abandoned. 
This application Jan. 6, 1993, Ser. No. 909 
Int. C1.5 GO6F 9/00, 15/30 

US. Cl. 395—800 16 Claims 

1. In a bank check document handling system for capturing 
image and information data of negotiated bank checks for bank 
record processing and which system is managed by a host 
computer, a storage/retrieval module subsystem for storing 
said image and information data for retrieval and conveyance 
to any one of a plurality of image work stations and printers for 
conversion to human readable format, said storage/retrieval 
module subsystem comprising: 

(a) means for receiving digitized optical signals containing 
bank check document image packets having (i) image data 
and (ii) sequential non-image information data related to 
said image data; ‘ 

(b) means for converting said digitized optical signals to 
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digitized electrical signals forming said bank check docu- 

ment image packets; 

(c) storage operation means for storing, in real time, said bank 
check document image packets on identified areas of 
magnetic disk units via a file management system which 
includes: 

(cl) first storage file means for storing non-image bank 
check document data as a plurality of sequential files 
made up of a sequence of bytes of data; 

(c2) second storage file means for storing, in real time, said 
bank check document image packets in a structured file 
system made of a plurality of records where each re- 
cord has a key field with an index identifying each 


(d) means for retrieving, in real time, a selected bank check 
document image packet while simultaneous and concur- 
rent storing operations of bank check document image 
packets are taking place, said means for retrieving includ- 
ing: 

(d1) means for selecting said first storage file means or said 
second storage file means to effectuate retrieval of 
either or both non-image information and/or a selected 
bank check document image packet for transmission to 
a requesting work station or printer; 

(e) means for transmitting retrieved bank check document 
image packets to a work station or printer for display; 
(f) means for communicating with a host computer to re- 
ceive operational instructions and to transmit retrieved 
sequential non-image information for use by said host 

computer. 


5,301,351 
DATA TRANSFER CONTROL SYSTEM BETWEEN HIGH 
SPEED MAIN MEMORY AND INPUT/OUTPUT 
PROCESSOR WITH A DATA MOVER 
Akira Jippo, Tokyo, Japan, assignor to NEC Corporation, To- 
kyo, Japan 
Continuation of Ser. No. 442,530, Nov. 28, 1989, abandoned. 
This application Jan. 13, 1993, Ser. No. 3,685 
Claims priority, application Japan, Nov. 29, 1988, 63-299423 
Int. Cl.5 GO6F 13/00 
U.S. Cl. 395—800 

1. A data processing apparatus comprising: 

a high speed arithmetic processor; 

a control memory, receiving a channel program from said 
high speed arithmetic processor and storing said channel 
program; 

a control processor, receiving a signal from said high speed 
arithmetic processor indicating that said channel program 
was sent to said control memory, and outputting a start 
signal; 

an input/output processor receiving said start signal from 


3 Claims 
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said control processor, reading out said channel program 
from said control memory and outputting a start data 
transfer signal; 

a memory device receiving said start data transfer signal 
from said input/output processor and outputting desig- 
nated data to a first buffer in said control memory at a first 
transfer rate, wherein when all said designated data are 
transferred from said memory device to said first buffer, 
an end of transfer signal is sent from said input/output 
processor to said control processor, said control processor 


producing transfer control data from said channel pro- 
gram in response to said end of transfer signal; 

a data mover receiving said transfer control data from said 
control processor; and 

a second buffer in said data mover receiving said designated 
data at said first transfer rate from said control memory, 
under control of said data mover and transferring said 
received designated data from said second buffer at a 
second transfer rate, under control of said data mover, 
higher than said first transfer rate, to a high speed arithme- 
tic memory. 


5,301,352 
SATELLITE BROADCAST RECEIVING SYSTEM AND 
CHANGE-OVER DIVIDER FOR USE IN SAME 
Yutaka Nakagawa; Tadashi Kajiwara, both of Kanagawa; Keiji 
Fukuzawa, Chiba, and Keiji Yuzawa, Tokyo, all of Japan, 
assignors to Sony Corporation, Tokyo, Japan 
Filed Jun. 26, 1992, Ser. No. 904,557 
Claims priority, application Japan, Jul. 4, 1991, 3-164103 
Int. Cl.5 HO4H 1/04 


USS. Cl. 455—3.2 3 Claims 


1. A system for receiving broadcast satellite signals and 

communication satellite signals, comprising: 

a plurality of antennas disposed to receive said broadcast 
satellite and communications satellite signals; 

a plurality of converters mounted respectively on said plu- 
rality of antennas for respectively converting a frequency 
of said received broadcast satellite and communication 
satellite signals into a respective predetermined frequency; 

a change-over divider connected to said plurality of con- 
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verters and having a plurality of output terminals, said 
change-over divider separately outputting a predeter- 
mined one of the frequency converted broadcast satellite 
and communication signals from said plurality of convert- 
ers to said plurality of output terminals, respectively and 

a plurality of receivers connected to said plurality of output 
terminals of said change-over divider, said plurality of 
receivers providing a control pulse fed to said change- 
over divider for selecting one of said plurality of convert- 
ers, respectively, said control pulse being combined with a 
converter power supply voltage supplied by said plurality 
of receivers to said plurality of converters through said 
change-over divider and 

a plurality of cables for connecting said plurality of output 
terminals of said change-over divider to said plurality of 
said receivers, respectively, and 

said control pulse, said converter power supply voltage and 
said predetermined one of the frequency converted broad- 
cast satellite and communication signals transmitted over 
a single one of said plurality of cables. 


5,301,353 
COMMUNICATION SYSTEM AND APPARATUS 


Jaime A. Borras, Hialeah, and David D. Johnson, Lighthouse 


Point, both of Fla., assignors to Motorola, Inc., Schaumburg, 
Il. 
Continuation of Ser. No. 478,866, Feb. 12, 1990, abandoned. 
This application Jul. 29, 1993, Ser. No. 99,269 
Int. Cl.5 HO4B 1/60, 17/02; G08B 25/00 
5 Claims 


1. A communication system comprising: 
a first communication device comprising: 
first transceiver means for transmitting and receiving 
signals on a first communication medium selected from 
the group consisting of infrared waves, electromagnetic 
waves, ultrasonic waves, and radiation waves, when the 
first communication device is in an on-site area, the 
on-site area including a plurality of areas; 
second transceiver means for transmitting and receiving 
signals on a radio frequency communication medium, 
when the first communication device is in an off-site 
area; and 
determining means for determining when the first commu- 
nication device is in the on-site area and when the first 
communication device is in the off-site area, the deter- 
mining means being coupled to the first and second 
transceiver means; and 
network controller means comprising: 
means for determining if the first communication device is 
located in the on-site area; and 
alerting means responsive to the determining means of the 
network controller for providing an alert if the first 
communication device has not reached a select one of 
the plurality of areas in the on-site area. 
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5,301,354 
SATELLITE BASED GLOBAL PAGING SYSTEM 
Robert J. Schwendeman, Pompano Beach, and William J. Kuz- 
nicki, Coral Springs, both of Fla., assignors to Motorola, Inc., 
Schaumburg, Ill. 

Continuation of Ser. No. 444,187, Nov. 30, 1989, Pat. No. 
5,239,670. This application Feb. 8, 1993, Ser. No. 14,593 
The portion of the term of this patent subsequent to Aug. 24, 
2000, has been disclaimed. 

Int. Cl.5 HO4B 7/185, 7/195; H04Q 7/02 

US. Cl. 455—13.1 


% “ee 
CONTROL 
STATION 


1. A paging communication system, comprising: 

a plurality of terrestrial receivers, at least some of which 
receive paging information from at least one satellite and 
from at least one of a plurality of terrestrial stations; 

the plurality of terrestrial station communicating the paging 
information with the at least one satellite, and adapting the 
paging information so as to be compatible with at least one 
of the plurality of terrestrial receivers; 

the at least one satellite communicating the paging informa- 
tion to the at least one of the plurality of terrestrial stations 
and at least one control station, and further directly trans- 
mitting the paging information to the at least one of the 
plurality of terrestrial receivers; and 

the at least one control station determining where to deliver 
the paging information and operational parameters and 
operational protocols to deliver the paging information to 
the plurality of terrestrial receivers. 


5,301,355 
MODULATED SIGNAL TRANSMITTING APPARATUS 
Hiroshi Koinuma, and Hiroshi Terashima, both of Tokyo, Japan, 
assignors to Pioneer Electronic Corporation, Tokyo, Japan 
Filed Jul. 12, 1990, Ser. No. 551,355 
Claims priority, application Japan, Jul. 14, 1989, 1-82246[U] 
Int. Cl. HO4B 7/15 


US. Ci, 455—21 10 Claims 


1. A modulated signal receiving and transmitting apparatus 
comprising: 
a receiving circuit for receiving from a distant transmitter a 
first modulated signal modulated by a first control signal; 
a filter coupled to said receiving circuit for passing only a 
carrier signal of said first modulated signal; 
a frequency-voltage conversion circuit coupled to said filter 
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for outputting a DC voltage corresponding to a frequency 
of the carrier signal from the filter; 

a voltage-controlled filter for receiving said first modulated 
signal from said receiving circuit and for outputting a 
second modulated signal, said voltage-controlled filter 
having a pass band characteristics which is changed ac- 
cording to said DC voltage so that at least a fundamental 
component of said carrier signal of the first modulated 
signal can be passed therethrough; and 

a transmitting circuit for transmitting said second modulated 
signal to a controlled apparatus. 


5,301,356 
PRIORITIZATION BETWEEN HANDOFF AND NEW 
CALL REQUESTS IN A CELLULAR COMMUNICATIONS 
SYSTEM 
Stig R. Bodin, Spanga; Harald Kallin, So''entuna, and Lotta 
Voigt, Stockholm, all of Sweden, assignors to Telefonak- 
tiebolaget L M Ericsson, Stockholm, Sweden 
Filed Dec. 10, 1991, Ser. No. 804,604 
Int. Cl. HO4B 7/26 


SA 
RESERVED CHANNEL AVAILABLE 
We TARGET 8S 2 





1. A method for ensuring that handoff call requests take 
priority over new call requests to engage voice channels as- 
signed to at least one geographical target cell in a cellular 
mobile radiotelephone communications system, comprising: 

determining whether any voice channels are available for 

assignment to call requests for said target cell; 
storing said handoff call requests to said target cell in a 
queue for a predetermined period of time in response to a 
determination that no voice channels are available; 

examining said queue for queued handoff requests when one 
or more voice channels becomes available in said target 
cell; 

assigning queued handoff requests to voice channels that 

become available in said target cell during said time per- 
iod; and 

assigning new cell requests to said available voice channels 

in said target cell only when said queue is empty. 


5,301,357 
METHOD AND SYSTEM FOR HANDLING IMPROPER 
REGISTRATIONS 
Michael J. Thompson, Davie, Fla., assignor to Motorola, Inc., 
Schaumburg, Ill. 
Filed Aug. 6, 1991, Ser. No. 741,018 
Int. Cl.5 HO4B 7/00 
US. Cl. 455—33.4 11 Claims 
1. A method for deregistering a communication device 
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which has incorrectly registered in a communication system, 
the communication system having a plurality of communica- 
tion devices each having device identification information 
operating within the communication system, the plurality of 
communication devices having registered with the communi- 
cation system, the method comprising the steps of: 
determining at one of the plurality of communication de- 
vices that the communication device has incorrectly regis- 
tered with the communication system: 


receiving a deregistration message from the communication 
device which incorrectly registered with the communica- 
tion system; 

deregistering the incorrectly registered communication 
device from the communication system; and 

requesting that any from among the plurality of communica- 
tion devices operating in the communication system 
which has the same device identification information as 
the communication device which incorrectly registered 
on the system to re-register with the communication sys- 
tem. 


5,301,358 
AUTOMATIC ANTENNA TUNING METHOD AND 
APPARATUS 
Garold B. Gaskill, Tualatin, and Larry H. Mukai, Aloha, both of 
Oreg., assignors to Seiko Corp. and Seiko Epson Corp., Japan 
Continuation of Ser. No. 279,952, Dec. 5, 1988, Pat. No. 
5,136,719. This application Aug. 3, 1992, Ser. No. 924,266 
The portion of the term of this patent subsequent to Aug. 4, 2009, 
has been disclaimed. 
Int. Cl.5 HO4B 1/00 


USS. Cl. 455—56.1 3 Claims 


1. A periodically active antenna for periodically receiving 
packets of information, comprising: 

an antenna tuning element coupled to said antenna for tuning 
said antenna; 

means coupled to said antenna for producing a first signal 
which indicates the strength of a signal received by said 
antenna; 

sweep means for sweeping said antenna tuning element 
through a range of values, 

detection means for detecting when said first signal has a 
maximum signal value as said sweep means sweeps said 
antenna tuning element through a range of values, 

means responsive to said detection means for setting said 
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tuning element to the value that produces said maximum 
signal value; 

means for automatically activating said tuning means when 
said antenna is activated and prior to the receipt of said 
packet of information; 

whereby said antenna is automatically tuned to the value 
that produces the maximum first signal prior to the time 
that said antenna receives information and whereby said 
antenna thereby reliably and accurately receives said 
packets of information. 


5,301,359 
BULLETIN BOARD RESOURCE FOR 
COMMUNICATION SYSTEM ACCESS 
Anthony P. Van den Heuvel, Parkland, Fla.; Richard A. 
Comroe, Dundee, Ill.; Arun Sobti, Wheaton, Ill., and Anthony 
J. Sarli, Jr., Palatine, Ill., assignors to Motorola, Inc., 
Schaumburg, Ill. 
Continuation of Ser. No. 344,176, Apr. 27, 1989, abandoned. 
This application Mar. 9, 1993, Ser. No. 76,924 
Int. Cl.5 H04Q 7/00 


USS. Cl. 455—56.1 24 Claims 


1. A method of providing communication system access for 
a 2-way wireless radio frequency (RF) communication unit as 
between at least two RF communication systems, wherein the 
at least two RF communication systems are independent of one 
another, and wherein each communication supported by the at 
least two RF communication systems necessarily includes an 
RF wireless communication link, comprising the steps of: 

A) monitoring, by the 2-way wireless RF communication 
unit, an RF bulletin board resource to obtain information 
regarding each of the at least two RF communication 
systems; 

B) transmitting to the 2-way wireless RF communication 
unit on the RF bulletin board resource registration infor- 
mation of at least one of the at least two RF communica- 
tion systems. 


5,301,360 
DIGITAL OPTION SELECT SYSTEM 
Arthur M. Goldberg, North Lauderdale, Fla., assignor to Motor- 
ola, Inc., Schaumburg, Il. 
Filed May 6, 1991, Ser. No. 696,416 
Int. Cl.5 HO4B 17/02, 1/40 
US. Cl. 455—67.4 
1. A communication device comprising: 
coupler means for coupling an external device to the com- 
munication device; 
controller means for controlling the communication device, 
the controller means having at least first and second termi- 
nals for receiving digital numbers from the external de- 
vice, each digital number representing a mode of opera- 
tion for the communication device, the controller means 
comprising: 
means for transmitting a test pulse to the external device; 
means for receiving a response pulse from the external de- 
vice; and 


21 Claims 
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means for establishing a mode of operation for the communi- 
cation device in response to the response pulse; and 


— 4 


tacme 
® 


the response pulse has a predetermined duration, a predeter- 
mined polarity and a predetermined direction for identify- 
ing the external device. 


5,301,361 
LOW PARTS COUNT TRANSMITTER UNIT 
Yukinaga Koike, Matsumoto, Japan, assignor to Samson Tech- 
nologies, Hicksville, N.Y. 
Filed Dec. 28, 1990, Ser. No. 635,926 
Int. Cl.5 HO4B 1/04 
18 Claims 


1. A transmitter unit of a frequency modulated wireless 
microphone system using a frequency modulated carrier com- 
prising an audio amplifier exciting a frequency modulation 
unit, said frequency modulation unit having an input and an 
output, said output driving a power amplifier, said frequency 
modulation unit comprising a crystal resonator, having a natu- 
ral frequency, connected to the base of an amplifying semicon- 
ductor transistor element, a first tuned tank circuit connected 
to the emitter of said transistor, a second tuned tank circuit 
connected to the collector of said transistor and a third tuned 
tank circuit connected to said second tuned tank circuit, 
wherein said frequency modulation unit output is a six-fold 
multiple of said natural frequency of said crystal resonator. 


5,301,362 
PULSE POWER GENERATION FROM THERMAL 
QUENCHING OF MAGNETIC MATERIALS 
Tihiro Ohkawa, La Jolla, Calif., assignor to General Atomics, 
San Diego, Calif. 

Continuation-in-part of Ser. No. 521,194, May 9, 1990, Pat. No. 
5,125,104. This application May 6, 1991, Ser. No. 695,953 
The portion of the term of this patent subsequent to Jun. 23, 
2009, has been disclaimed. 

Int. Ci.5 HO4B 1/034 
US. Cl. 455—98 14 Claims 
1. A single-pulse radio frequency (rf) generator comprising: 
a permanent magnet having the general shape of a toroid, 
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said permanent magnet having a magnetic flux density 
that circulates through said toroid; 

a coil of at least one turn passing through a center of said 
toroid such that the magnetic flux density passes through 
said coil, said magnetic flux density having a constant 
value for so long as said permanent magnet remains un- 
changed, an electrical potential being developed across 
said coil only when said magnetic flux density changes; 


transmitting means coupled to said coil for transmitting an rf 
pulse in response to a change in said magnetic flux density, 
said rf pulse being generated by the electrical potential 
developed across the coil when the magnetic flux density 
changes; and 

means for thermally quenching said permanent magnet, 
thereby causing the magnetic flux density flowing 
through said coil to change, thereby causing said rf pulse 
to be generated. 


5,301,363 
METHOD AND APPARATUS FOR ADAPTIVE POWER 
ADJUSTMENT OF MIXED MODULATION RADIO 
TRANSMISSION 
Larry W. Hinderks, Holmdel, N.J., assignor to Corporate Com- 
puter Systems, Inc., Holmdel, N.J. 
Filed Jun. 29, 1992, Ser. No. 905,945 
Int. Cl.5 HO4B 1/02, 1/10 
US. Cl. 455—101 


1. A multiple electromagnetic signal source/single receiver 
system for communicating auditory frequency range signals 
and digital signals, comprising: 

a first electromagnetic signal source for communicating a 

first audio signal; 

a receiver for receiving the first audio signal; 

a second electromagnetic signal source for communicating a 

second signal; and 

means coupled to the second signal source and responsive to 

the first audio signal for adjusting the second signal in 
relation to the first. audio signal over a continuous ampli- 
tude range so that noise induced in the receiver by the 
second signal is made psychoacoustically imperceptible. 
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5,301,364 
METHOD AND APPARATUS FOR DIGITAL 
AUTOMATIC GAIN CONTROL IN A RECEIVER 
John W. Arens, Cary; David E. Borth, Palatine, and James F. 
M. Kepler, Northbrook, all of Iil., assignors to Motorola, Inc., 
Schaumburg, El. 

Continuation of Ser. No. 515,900, Apr. 27, 1990, abandoned, 
which is a continuation-in-part of Ser. No. 278,051, Nov. 30, 
1988, abandoned. This application Mar. 4, 1993, Ser. No. 26,616 
Int. Cl.5 HO4B 1/06 


predetermined time slot by an amount that is determined 
by filtering said average error signal with a third digital 
low-pass filter and using said lookup table to obtain the 
desired digital-to-analog converter setting that corre- 
sponds to said previous gain setting summed with said 
filtered average error signal, if said calculated average 
error signal is less than an upper limit of said first 
predetermined margin and greater than a lower limit of said 
second predetermined margin; and 


6a storing said desired digital-to-analog converter setting. 


5,301,365 
BIDIRECTIONAL CLOCKING APPARATUS WITH 
AUTOMATIC SENSING 

David M. Hess, Elgin; John J. Janssen, Gumee, and Michael W. 

Houghton, Hoffman Estates, all of Ill., assignors to Motorola, 

Inc., Schaumburg, Ill. 

Filed Oct. 16, 1992, Ser. No. 961,959 
Int. Cl.5 HO4B 1/40; H03B 1/00; HO3L 7/02 

US. Cl. 455—73 5 Claims 


a a eae 
RESPONSE LOW PASS FILTERING. 


EXT TIME SLOT) 


1. A method of Automatic Gain Control in a receiver, the 
receiver having a gain-controlled stage and a known gain-con- 
trolled characteristic, the receiver receiving discontinuous 
signals, the method comprising the steps of: 

digitizing a demodulated received signal in one predeter- 

mined time slot, the receiver having a previous gain set- Re : : 

ting set by a previous digital-to-analog converter setting; _ 1A bidirectional clocking apparatus for sourcing at a first 
determining a power level of said digitized received signal; time and receiving at a second time a first clocking signal on an 
calculating an error signal by comparing said determined imput/output terminal, the apparatus comprising: 

level to a predetermined desired reference level; a clock input for receiving a second clocking signal during 
calculating a channel power estimate of the strength of said the first time; 


TEST 


digitized received signal within a specified predetermined 
time period and prior to receiving a next predetermined 
time slot by using the previous digital-to-analog converter 
setting and previously stored data of the gain-controlled 
characteristic of said receiver in a lookup table to deter- 
mine a first channel power estimate of the digitized time 
slot, adding said calculated error signal to said first chan- 
nel power estimate, and filtering the resultant sum with a 
first digital low-pass filter; 

passing said error signal through a second digital low-pass 
filter to provide an average error signal that is averaged 
over a plurality of time slots; 

determining if valid power measurements are available by 
comparing said average error signal to a predetermined 
range; 

coarsely decreasing said gain in the receiver within the 
specified predetermined time period and prior to receiving 
the next predetermined time slot by a predetermined 
amount if said calculated average error signal is greater 
than an upper limit of a first predetermined margin; 

coarsely increasing said gain in the receiver within the speci- 
fied predetermined time period and prior to receiving the 
next predetermined time slot by an amount substantially 
equal to a second predetermined margin if said calculated 


average error signal is less than a lower limit of said prede- U.S. Cl, 455—76 


termined margin; 


means for counting pulses of the second clocking signal, the 
means having an overflow output; 

a reset input for receiving a first reset signal having a logical 
high state and a logical low state; 

means for generating the first clocking signal from the sec- 
ond clocking signal, the means for generating having an 
output enable and an output coupled to the input/output 
terminal; 

means for generating a second reset signal having a logical 
high state and a logical low state; and 

means for generating an enable signal in response to the 
overflow output, the state of the first reset signal, and the 
state of the second reset signal, the means for generating 
being coupled to the output enable. 


5,301,366 


HIGH PERFORMANCE FREQUENCY TUNING WITH 


LOW COST SYNTHESIZER 


Richard A. Groshong, Cedar Rapids; Thomas R. Hope, Mount 


Vernon, and Robert A. Newgard, Marion, all of Iowa, assign- 
ors to Rockwell International Corporation, Seal Beach, Calif. 
Filed Apr. 7, 1992, Ser. No. 864,988 
Int. Cl.5 HO4B 1/40, 1/16 
11 Claims 
1. A communication system apparatus for transmitting or 


finely adjusting said gain in the receiver within the specified receiving carrier signals and having appropriate antenna means 
predetermined time period and prior to receiving the next comprising: 
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frequency selection means selecting a desired frequency 
upon which to transmit or receive signals; 

an approximating frequency synthesizer having a piurality of 
predetermined frequencies; 

controller means coupled to the approximating frequency 
synthesizer that sets all approximating frequency to the 
predetermined frequency that is determined to be closest 


PASS THE CALCULATED DIFFERENCE OF 
‘STEP 64 TO THE OSP 


in value to the desired frequency and determines the dif- 
ferent in the closest predetermined frequency and the 
desired frequency; and 

a digital signal processor, coupled to the controller means, 
that receives the difference in the desired frequency and 
the closest predetermined frequency of the approximating 
frequency synthesizer and adjusts for such difference 
during signal mixing. 


5,301,367 
DIRECT DIGITAL SYNTHESIZER FOR PRODUCING A 
MODULATED INTERMEDIATE FREQUENCY IN A 
RADIO APPARATUS 
Jarmo J. Heinonen, Salo, Finland, assignor to Nokia Mobile 
Phones Ltd., Salo, Finland 
Filed Aug. 25, 1992, Ser. No. 934,927 
Claims priority, application Finland, Sep. 4, 1991, 914181 
Int. Cl.5 HO4B 1/40 


USS. Cl. 455—76 4 Claims 


1. A synthesizer for a radio transceiver comprising: 

a local oscillator means for providing a local oscillator sig- 
nal; 

a receiver section having a first mixer means coupled to said 
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local oscillator means, for mixing a received radio fre- 
quency signal and said local oscillator signal and for gen- 
erating an intermediate frequency signal; and 

a transmitter section comprising a direct digital synthesis 
means coupled to said local oscillator means for generat- 
ing a modulated intermediate frequency signal, said local 
oscillator signal being employed by said direct digital 
synthesis means as a reference frequency signal, said trans- 
mitter section further comprising a second mixer means 
coupled to said local oscillator means for mixing said 
modulated intermediate frequency signal and said local 
oscillator signal and for generating a radio frequency 
transmission signal. 


5,301,368 
SYSTEM FOR CONTROLLING OPERATIONS OF GPS 
RECEIVER UNIT AND RADIO TELEPHONE UNIT FOR 
AUTOMOTIVE VEHICLE 
Toru Hirata, Kanagawa, Japan, assignor to Nissan Motor Com- 
pany, Ltd., Yokohama, Japan 
Filed Oct. 26, 1990, Ser. No. 603,340 
Claims priority, application Japan, Oct. 27, 1989, 1-278552 
Int. Cl.5 HO4B 17/02 


USS. Cl. 455—78 15 Claims 


1. A system for controlling operations of a GPS receiver unit 
and a radio telephone unit, said GPS receiver unit including a 
GPS antenna for receiving a GPS signal and a GPS signal 
receiver circuit connected to the GPS antenna for processing 
the received GPS signal, said radio telephone unit including a 
telephone antenna and a telephone transmitter circuit con- 
nected to the telephone antenna for transmitting a call channel 
signal during a time when the radio telephone unit is in an 
ON-CALL MODE and a control channel signal during a time 
when the radio telephone unit is in an OFF-CALL MODE, 
said system comprising: 

monitor means for determining whether said radio telephone 

unit is in said ON-CALL MODE or said OFF-CALL 
MODE only when a signal level of the received GPS 
signal is less than a preselected value; and 
operation control means for setting said telephone transmit- 
ter circuit operative to transmit said call channel signal 
through said telephone antenna and for setting said GPS 
signal receiver circuit inoperative during a time when said 
radio telephone unit is in the ON-CALL MODE, 

wherein said operation control means selectively sets said 
telephone transmitter circuit operative to transmit said 
control channel signal through said telephone antenna 
during a time when said radio telephone unit is in the 
OFF-CALL MODE. 
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5,301,369 
CIRCUIT WITH ADJUSTABLE RELEASE TIME 
John W. Simmons, Tamarac; Virgilio A. Fernandez, Sunrise, and 
Norman T. Rollins, Plantation, all of Fla., assignors to Motor- 
ola, Inc., Schaumburg, Ill. 
Filed Apr. 3, 1992, Ser. No. 862,707 
Int. Cl.5 HO4B 1/46 
US. Cl. 455—79 6 Claims 
1. A radio, comprising: 
a transmitter; and 
a Vox circuit coupled to a capacitor and the transmitter, the 
vox circuit comprising: 

a transistor having an input and output terminal, the out- 
put terminal coupled to the capacitor, the transistor 
responsive to an input signal of a predetermined thresh- 
old level at its input terminal for sourcing current to the 
capacitor; and 

a current sinking means for sinking current from the ca- 
pacitor, the current sinking means including a release 
time control terminal and a plurality of current sink 
switches each coupled to a corresponding current sink 
element, the plurality of current sink switches are cou- 


pled in parallel to the transistor’s output terminal, at 
least one of the plurality of current sink switches being 


operatively responsive to a release time control signal at 
the release time control terminal for changing the rate 
at which current is sunk from the capacitor. 
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345,643 345,646 
CHOCOLATE HAVING A COLUMN DESIGN POUCH FOR A PORTABLE AUDIO UNIT 

Maria Kestekides-Kesdekoglu, Brussels, Belgium, assignor to S. Ricki J. Knapp, 1300 W. Altgeld, Apt. 112, Chicago, Ill. 60614 

A. Confiserie Leonidas, Brussels, Belgium Filed Nov. 24, 1992, Ser. No. 1,930 

Filed Apr. 20, 1992, Ser. No. 871,220 Term of patent 14 years 

Claims priority, application Belgium, Nov. 11, 1991, U.S. Cl. D3—218 

DM/021093 
Term of patent 14 years 

U.S. Cl. Di—127 


PERSONAL STEREO HAND CARRYING CASE 
Kevin N. Luxon, 27892 Mazagon, Mission Viejo, Calif. 92656 
345,644 Filed Sep. 8, 1992, Ser. No. 939,646 
HAIR WRAP Term of patent 14 years 
Philis A. Harvie, 2223 Gerrard Street, Toronto, Ontario, M4E U.S. Cl. D3—218 
2C8, Canada 
Filed Aug. 31, 1992, Ser. No. 936,544 
Term of patent 14 years 
U.S. Cl. D2—865 


345,645 345,648 
COMPACT COLLAPSIBLE UMBRELLA COMBINED MOTOR VEHICLE PHONE CARRIER AND 
Sidney R. Good, Cleveland, Ohio, assignor to Good Marketing, ARM REST 
Inc., Cleveland, Ohio Emilio M. Favilla, Saronno, Italy, assignor to Fiat Auto SpA, 
Filed Mar. 3, 1992, Ser. No. 844,421 Turin, Italy 
Term of patent 14 years Filed Jan. 8, 1992, Ser. No. 817,842 
Claims priority, application Italy, Jul. 9, 1991, T0910000158 
Term of patent 14 years 
US. Cl. D12—421 





OFFICIAL GAZETTE APRIL 5, 1994 


345,649 345,651 
COMBINED PLUSH ANIMAL AND HANDBAG SET BAG 
Maria E. Beltempo, 276 Essex St., Brooklyn, N.Y. 11208 Neil B. Copp, Ham, England, assignor to Targus Group plc, 
Filed Apr. 27, 1992, Ser. No. 873,735 London, England 
Term of patent 14 years Filed May 14, 1992, Ser. No. 883,612 

US. Cl. D3—235 Claims priority, application United Kingdom, Nov. 14, 1991, 

2019032 
Term of patent 14 years 

U.S. Cl. D3—285 


345,652 
345,650 BRIEFCASE RAIN COVER 
AUTOMOTIVE TOOLBOX William A. Teed, II, 6 Langley Dr., Sewell, N.J. 08080 
Edward L. Boyd, Wooster, Ohio, assignor to Rubbermaid Incor- Filed Jul. 13, 1992, Ser. No. 912,619 
porated, Wooster, Ohio Term of patent 14 years 
Filed Aug. 13, 1992, Ser. No. 929,114 US. Cl. D3—318 
Term of patent 14 years 
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345,653 345,655 
BRUSH HANDLE MIRROR FOR MOUNTING ON A COMPUTER 

David B. Joyner, Winterville, and Stephen D. West, Washing- Michael C. Freebairn, Orem, Utah, assignor to Peripheral Vi- 

ton, both of N.C., assignors to Empire Brushes, Inc., Green- _ sions, Inc., Orem, Utah 

ville, N.C. Filed Jul. 2, 1991, Ser. No. 724,968 

Filed Jun. 18, 1992, Ser. No. 900,346 Term of patent 14 years 
Term of patent 14 years US. Cl. D6—312 

US. Cl. D4—138 


Jeff Theobald, P.O. Box 781, Aspen, Colo. 81612 
Filed May 20, 1992, Ser. No. 886,187 
Term of patent 14 years 
US. Cl. D6—370 


345,654 
DESIGN FOR FRAME 
Vincent Bisconti, Malverne, N.Y., assignor to Al Lubinsky, 
Monsey and Herbert Suesholtz, Harrison, both of N.Y. 
Filed Mar. 26, 1992, Ser. No. 857,797 
Term of patent 14 years 


CHAIR 
David A. Pesso, Hartford, Conn., assignor to The Worden Com- 
pany, Holland, Mich. 
Filed Dec. 5, 1991, Ser. No. 802,472 
Term of patent 14 years 
U.S. Cl. D6—379 
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345,658 345,660 
DAYBED PORTABLE LONG BARREL FIREARM STAND 
Thomas A. Jordan, Liberty, N.C., assignor to Michael Thomas David E. Mobley, W. 27414 Cornwall Rd., Cheney, Wash. 99004 
Furniture, Inc., Liberty, N.C. Filed Mar. 4, 1992, Ser. No. 846,201 
Filed Aug. 21, 1992, Ser. No. 934,010 Term of patent 14 years 
Term of patent 14 years 
US. Cl. D6é—381 


345,659 
BED 345,661 
Darrell C. Ferguson, Charleston, S.C., assignor to Lineage CHAIR ATTACHABLE SUNSHADE 
Home Furnishings, Inc., High Point, N.C. Joseph D. Johnson, Rt. 1 Box 110-C-10, Jacksonville, Ark. 
Filed May 15, 1992, Ser. No. 884,543 72076 
Term of patent 14 years Filed Jun. 8, 1992, Ser. No. 894,189 
US. Cl. D6—393 Term of patent 14 years 
US. Cl. D6-—418 
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345,662 345,665 

HOLDER FOR MUSICAL SCORES RACK FOR STORING, SINGULARIZING AND TEEING 
A. Richard Golub, 42 E, 64 St., New York, N.Y. 10021 GOLF BALLS 

Filed Feb. 13, 1992, Ser. No. 835,269 Stephen J. Luther, Sacramento, Calif., assignor to Mark L. 
Term of patent 14 years Tange, Magalia, Calif. 

. Filed May 22, 1992, Ser. No. 887,255 
Term of patent 14 years 
US. Cl. D6—552 


US. Cl. D6—513 


345,663 
EARPLUG DISPENSER 
John D. Hartman, Chicago, and Walter Herbst, Evanston, both 
of Ill., assignors to Cabot Safety Corporation, Southbridge, 
Mass, 


Filed Jun. 1, 1992, Ser. No. 892,379 
Term of patent 14 years 
US. Cl. D6—515 


345,664 345,666 
DUAL CARTRIDGE LIQUID SOAP DISPENSER PLANTER 
Allen E. Brandenburg, Austin, Tex., assignor to Scott Paper Eleanore A. Anderson, P.O. Box 190, Grass Valley, Oreg. 97029 
Company, Delaware County, Pa. Filed Oct. 21, 1992, Ser. No. 696 
Filed Apr. 10, 1992, Ser. No. 866,685 Term of patent 14 years 
Term of patent 14 years 
U.S. Cl. D6—545 
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345,667 345,670 
BOW RACK CONTAINER WITH SPOUT FOR ELECTRICALLY 

John S. Rhea, 605 E. McKee St., Greeneville, Tenn. 37743 HEATING LIQUIDS 

Filed Sep. 23, 1992, Ser. No. 950,039 Philippe Piret, 1876, route de Bretteville, F-14123 Ifs, France 

Term of patent 14 years Filed Sep. 23, 1992, Ser. No. 949,112 
US. Cl. D6—570 Claims priority, application France, Mar. 23, 1992, 921789 
Term of patent 14 years 
U.S. Cl. D7—319 


345,671 
FOOD SLICER 
345,668 John C. K. Sham, Rm. 1508 Bock C, 19 Broadwood Rd., Hong 
T-BRACED KNEE SUPPORT PILLOW Kong, and Yu S. Kwong, Flat H, 13/G, Hoi Ming Mansions, 
Denis L. Braly, 502 Davistown Rd., Midway, Ky. 40347 Riviera Garden, Tsuen Wan, N.T. Hong Kong, both of Hong 
Filed May 27, 1993, Ser. No. 8,814 Kong 
Term of patent 14 years Filed Jun. 12, 1991, Ser. No. 714,046 
US. Cl. D6—601 Term of patent 14 years 
U.S. Cl. D7—381 


345,669 
CONTAINER WITH SPOUT 345,672 
Philippe Piret, 1876, route de Bretteville, F-14123 Ifs, France PIE CRUST PROTECTOR 
Filed Sep. 23, 1992, Ser. No. 949,111 Norma Silva, 8420 Mountain View Rd., R.R. 5, Bakersfield, 
Claims priority, application France, Mar. 23, 1992, 921783 Calif, 93307 
Term of patent 14 years Continuation-in-part of Ser. No. 104,033, Oct. 2, 1987, 
US. Cl. D7—319 abandoned. This application Nov. 9, 1990, Ser. No. 611,156 
Term of patent 14 years 
US. Cl. D7—387 
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345,673 345,676 
RESEALABLE DRINKING CUP CAP CUP HOLDER 
Richard C. G. Dark, 8553 Red Hill Country Club Dr., Rancho John M. Biffle, 4332 W. Dengar Ave., Midland, Tex. 79707 
Cucamonga, Calif. 91730 Filed Jul. 6, 1992, Ser. No. 909,424 
Filed Mar. 18, 1992, Ser. No. 854,442 Term of patent 14 years 
Term of patent 14 years US. Cl. D7—619 
U.S. Ci, D7—392.1 


ACA 


UU 


345,677 


FLATWARE 
COMBINED MUGS AND CARRIER 
Louis B. Charland, P.O. Box 222, Port Moody, British Colum. 2°ffry L. Snodgrass, R.R. #1, Box 143, Geneseo, Ill. 61254 


a, anda Ya V5 rd he, 0, N 0190 
Filed Jun. 26, 1992, Ser. No. 904,877 


Term of patent 14 years 
U.S. Cl. D7—507 


VEGETABLE SPINNER 
Edward J. Duquaine, Jr., West Bend, Wis., and William C. 
MUG Cesaroni, Glenview, Ill., assignors to The West Bend Com- 
Louis B. Charland, P.O. Box 222, Port Moody, British Colum- pany, West Bend, Wis. 
bia, Canada V3H 3V5 Filed Aug. 4, 1992, Ser. No. 924,866 
Filed Jun. 26, 1992, Ser. No. 904,876 Term of patent 14 years 
Term of patent 14 years 


152-935 0.G.-94-32 
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345,679 345,681 
NUTCRACKER PORTABLE LIGHT SWITCH EXTENSION TOOL 

Christian Steinbach, Hohenhameln, Fed. Rep. of Germany, Scott A. Bruzzi, 1312 Zephyr Rd., Killeen, Tex. 76541 

assignor to Holzgalanteriewarenfabrik Steinbach GmbH, Filed Mar. 30, 1992, Ser. No. 860,693 

Hohenhameln, Fed. Rep. of Germany Term of patent 14 years 

Filed Aug. 14, 1992, Ser. No. 930,039 U.S. Cl. DB—14 

Claims priority, application Fed. Rep. of Germany, Feb. 14, 

1992, M9201358.9 
Term of patent 14 years 

U.S. Cl. D7—680 


345,680 
TELESCOPIC RETRIEVER 
Mark F. Reynolds; Aaron E. Fader, both of Langley, and Burton 
L. Lefebvre, Abbotsford, all of Canada, assignors to Carica 
Enterprises Inc., Surrey, Canada 
Filed Mar. 19, 1992, Ser. No. 854,973 
Term of patent 14 years 
US. Cl. DB—14 


345,682 
PORTABLE ELECTRIC SCREWDRIVER 
Yuichiro Sasaki, and Toshiaki Uchida, both of Katsuta, Japan, 
assignors to Hitachi Koki Company Limited, Tokyo, Japan 
Filed Jan. 7, 1993, Ser. No. 3,348 
Term of patent 14 years 
US. Cl. D83—68 
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345,683 345,686 
SAW BLADE ELECTRICAL INFORMATION KEY 
Jed G. Johnston, Leitchfield, Ky., assignor to Vermont Ameri- Michael D. Boehner, Minnetonka, Minn., assignor to Datakey, 
can Corporation, Louisville, Ky. Inc., Burnsville, Minn. 
Filed Dec. 20, 1991, Ser. No. 810,914 Filed Feb. 5, 1992, Ser. No. 831,319 
Term of patent 14 years Term of patent 14 years 
U.S. Cl. D8—70 US. Cl. D8B—347 


345,687 
345,684 BELLOWS CLIP FOR A FUEL RECOERY NOZZLE 
COMBINED HANDLE AND ESCUTCHEON Reed R. Bagnes, and Carolyn J. Bagnes, both of 15530 Usher St., 

Gad Shaanan, Montreal, Canada, assignor to La Compagnie San Lorenzo, Calif. 94580 

Ideal Security Inc., Quebec, Canada Filed Oct. 19, 1992, Ser. No. 570 

Filed Jan. 28, 1993, Ser. No. 4,158 Term of patent 14 years 
Claims priority, application Canada, Jul. 28, 1992, 2807921 
Term of patent 14 years 

U.S. Cl. D8—301 


345,688 
CARABINER 

Andrew McLean, Park City; John Bercaw, Salt Lake City; 
345,685 Charles Brainerd, Salt Lake City, and Jonny Woodward, Salt 
HANDLEBAR GRIP FOR A MOTORCYCLE Lake City, all of Utah, assignors to Black Diamond Equip- 

Frank Lin, No. 377, Chang Mei Road, Sec. 1, Changhua, Taiwan ment, Ltd., Salt Lake City, Utah 

Filed Sep. 23, 1992, Ser. No. 951,690 Filed Aug. 17, 1992, Ser. No. 930,040 
Term of patent 14 years Term of patent 14 years 
US. Cl. D8—303 US. Cl. D8B—356 
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345,689 345,691 

DOUBLE WHEEL CASTER CAPPED BOTTLE 
Kozo Morooka, Osaka, Japan, assigner to Daifuku Co., Ltd., Serge Mansau, Boulogne, France, assignor to Unilever Patent 

Osaka, Japan Holdings B.V., Rotterdam, Netherlands 

Filed Dec. 30, 1991, Ser. No. 814,686 Filed May 8, 1991, Ser, No. 697,274 
Term of patent 14 years Claims priority, application France, Nov. 8, 1990, DM018062 
US. Cl. D8—375 Term of patent 14 years 
US. Cl. D9—300 


345,692 
CONTAINER 
Anne M. Franekic, Bethlehem, and Wendy L. Rasmussen, Dur- 
ham, both of Pa., assignors to Binney & Smith Inc., Easton, 
Pa. 
Filed Dec. 22, 1992, Ser. No. 2,902 
Term of patent 14 years 


345,690 U.S. Cl. D9—307 


DECORATIVE TRIM FOR A VALANCE 
Floyd A. Searer, Elkhart, and Charles W. Tack, Warsaw, both of 
Ind., assignors to Omega Industries, Inc., Elkhart, Ind. 
Filed Nov. 3, 1992, Ser. No. 1,105 
Term of patent 14 years 
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345,693 345,695 
BOTTLE CONTAINER 

Richard C. Edstrom, New York, N.Y., assignor to The Coca- John S. Frazer, Long Beach Township, Ocean County, N.J.; 
Cola Company, Atianta, Ga. Roger D. Wilkinson, New Fairfield, Conn., and Dean R. Lind- 
Filed Mar, 20, 1992, Ser. No. 855,189 say, Winnetka, Ill., assignors to Kraft General Foods, Inc., 

Term of patent 14 years Northfiled, Tl. 

Filed Sep. 11, 1992, Ser. No. 948,701 
Term of patent 14 years 
US. Ci. D9—500 


345,696 
CONTAINER AND CLOSURE 

Roger D. Wilkinson, New Fairfield, Conn., and John S. Frazer, 

Long Beach Township, Ocean County, N.J., assignors to Kraft 

General Foods, Inc., Northfield, Il. 

Filed Sep. 11, 1992, Ser. No. 948,700 
Term of patent 14 years 

U.S. Cl. D9—504 


345,694 
BOTTLE 
Jenna E. Darvish, 12310 First Helena Dr., Los Angeles, Calif. 


90049 345,697 
Filed Aug. 3, 1992, Ser. No. 924,230 COMBINED PERFUME BOTTLE AND CLOSURE 
US. Cl. D9—332 Term of patent 14 years Pierre Dinand, Levallois Perret, France, assignor to Florbath 
iad in Profumi Di Parma SPA, Parma, Italy 
Filed Jun. 20, 1991, Ser. No. 718,104 
Claims priority, application France, Dec. 21, 1990, 908033 
Term of patent 14 years 
U.S. Cl. D9—520 
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345,698 
BOTTLE WITH CAP 
Marc Gobe, New York, N.Y., assignor to Victoria’s Secret 
Stores, Inc., Reynoldsburg, Ohio 
Filed Sep. 3, 1993, Ser. No. 12,530 
Term of patent 14 years 
US. Cl. D9—571 


345,699 


Tao-Ching Yang, No. 22, Lane 130, Taping St., Taping Li, Hsihu 
Chen Changhua Hsien, Taiwan 
Filed Nov. 27, 1991, Ser. No. 799,612 
Term of patent 14 years 
US. Cl. D10—21 


CLOCK 
Asao Takashima, Tokyo, Japan, assignor to Seikosha Co., Ltd., 
Japan 


Filed Sep. 20, 1991, Ser. No. 763,066 
Term of patent 14 years 
US. Cl. D10—24 


Et 


: hi : 


345,701 
TRANSMITTER FOR CIRCUIT ENERGIZATION 
CHECKING SYSTEM 
Steven D. Dushane, 17170 Los Alamos St., Granada Hills, Calif. 
91344; Kenneth K. Anderson, Simi Valley, and Grant E. | 
Bohm, Redding, both of Calif., assignors to Steven D. Du- 
shane, Granada Hills, Calif. 
Filed Nov. 25, 1992, Ser. No. 1,932 
Term of patent 14 years 
US. Cl. D10—50 


345,702 
ADJUSTABLE HEIGHT POLE 
Donald K. Hilpmann, 3 Large Ave., Hillsdale, N.J. 07642 
Filed May 28, 1992, Ser. No. 889,308 
Term of patent 14 years 
U.S. Cl. D10—71 





APRIL 5, 1994 U.S. PATENT AND TRADEMARK OFFICE 


345,703 345,706 
TESTER FOR ENGINE SENSORS AND IGNITION OXYGEN ANALYZER 
MODULES Michael D. Martell, Temecula, Calif., assignor to Martell Medi- 
Robert A. Cervas, Highland Heights, Ohio, assignor to Actron _cal Products, Inc., Temecula, Calif. 
Manufacturing Company, Cleveland, Ohio Filed Aug. 26, 1992, Ser. No. 936,234 
Filed Jan. 6, 1993, Ser. No. 3,314 Term of patent 14 years 
Term of patent 14 years US. Cl. D10—81 
US. Cl. D10—78 


345,707 


i i Kaise DUST SENSOR DEVICE 
Etsuo Shirai, Ueda, Japan, assignor to Kabushiki Kaisha, Sasks:attinins Aatdialaaiadeatiaiaaotaentas to tieaieal 
Nagano, Japan rs niarbenk, Mat 
tet cedich onde he, on aie seemtienried Dec. 18, 1992, Ser. No. 2,740 
Claims priority, application Japan, Jan. 14, 1992, 4-587 eee — ry 0. 2, 
Term of patent 14 years erm of paten years 


US. Cl. D10—79 US. Ci. D10—81 


HEAD ASSEMBLY FOR A PRINTED CIRCUIT BOARD 
TEST FIXTURE 345,708 
Robert J. Nesbitt, and Bruce A. Seavey, both of North Attle- AERODYNAMICALLY SHAPED PROBE 
boro, Mass., assignors to TTI TesTron, Inc., Woonsocket, R.I. Eric A, Hedberg, St. Paul, and Jeffrey M. Setterholm, Lakeville, 


Filed Mar. 9, 1992, Ser. No. 849,316 both of Minn., assignors to Rosemount Inc., Eden Prairie, 
Term of patent 14 years Minn. 


US. Cl. D10—80 Filed Aug. 14, 1992, Ser. No. 930,216 
Term of patent 14 years 


US. Cl. D10—96 
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345,709 345,712 
AERODYNAMICALLY SHAPED SHORT PROBE COMBINED TELEPHONE AND HOME SECURITY 

Eric A. Hedberg, St. Paul, and Jeffrey M. Setterholm, Lakeville, MONITOR 

both of Minn., assignors to Rosemount Inc., Eden Prairie, John Rounds, Plano, Tex., assignor to Telestate International, 

Minn. Plano, Tex. 

Filed Aug. 14, 1992, Ser. No. 930,841 Filed Feb. 11, 1993, Ser. No. 4,706 
Term of patent 14 years Term of patent 14 years 

U.S. Cl. D10—96 U.S. Cl. D10—106 


Relat 
Cee) 











345,710 

AERODYNAMICALLY SHAPED PROBE AND STRUT 
Eric A. Hedberg, St. Paul, and Jeffrey M. Setterholm, Lakeville, 

both of Minn., assignors to Rosemount Inc., Eden Prairie, 

Minn. 

Filed Aug. 14, 1992, Ser. No. 930,845 
Term of patent 14 years 

US. Cl. D10—96 


345,713 
COMBINED TRANSMITTER AND RECEIVER FOR 
LOCATING A LOST REMOTE CONTROL SWITCH 
Gregory L. Pecht, R.R. 4 Box 120, Brenham, Tex. 77833, and 
345,711 Allan Stelter, Rt. 4 Box 467A, Brenham, Tex. 77833 
VEHICLE ALARM CASE MODULE Filed Apr. 2, 1993, Ser. No. 6,618 
Darrell E. Issa, 1598 Parkview Dr., Vista, Calif. 92083 Term of patent 14 years 
Filed Jan. 15, 1993, Ser. No. 3,712 U.S. Cl, D10—106 
Term of patent 14 years 
US. Cl. D10—106 
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345,714 345,717 
WATCH DIAL GOLF CAR 
Sumiko Ono, Tokyo, Japan, assignor to Seikosha Co., Ltd., William R. Molzon, Clarkson, Mich., and James M. Criscuolo, 
Japan Martinez, Ga., assignors to Textron Inc., Providence, R.I. 
Filed May 31, 1991, Ser. No. 709,137 Filed May 20, 1992, Ser. No. 886,444 
Term of patent 14 years Term of patent 14 years 
US. Cl. D10—126 US. Cl. D1i2—16 


JEWERLY BAND 

Johannes Hundt, Haan, Fed. Rep. of Germany, assignor to 

Wilhelm KG Hundt, Haan, Fed. Rep. of Germany 

Filed Dec. 12, 1991, Ser. No. 806,129 

Claims priority, application Fed. Rep. of Germany, Jun. 14, 

1991, M9104199.6 
Term of patent 14 years 

US. Cl. Dli—4 


345,718 
GOLF CAR 
William R. Moizon, Clarkson, Mich., and James M. Criscuolo, 
Martinez, Ga., assignors to Textron Inc., Providence, R.I. 
Filed May 20, 1992, Ser. No. 886,445 
Term of patent 14 years 


345,716 US. Cl. D12—16 


RECEPTACLE 
Joseph Kwiatkowski, Tumwater, Wash., assignor to Siruis En- 
terprises, Tumwater, Wash. 
Filed Jul. 8, 1992, Ser. No. 910,680 
Term of patent 14 years 
US. Cl, D11—152 
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345,719 345,721 
AUTOMOBILE BODY TIRE TREAD 
Timothy W. Anness, San Diego, Calif; Dennis Myles, W. Andre E. J. Baus, Bettembourg, Luxembourg, assignor to The 
; Robert J. Janosko, Bloomfield Hills, both of | Goodyear Tire & Rubber Company, Akron, Ohio 
; Daniel J. Sims, Lake Forest; Richard C. Kong, Filed Dec. 30, 1992, Ser. No. 3,166 

both of Calif., and Erich O. Kugler, Royal Oak, Term of patent 14 years 
Mich., assignors to Chrysler Corporation, Highland Park, U.S. Cl. Di2—143 
Mich, 


Filed Apr. 17, 1992, Ser. No. 870,707 
Term of patent 14 years 
US. Cl. D12—92 


345,722 
345,720 TIRE TREAD 

CAR SEAT/BABY STROLLER Leo J. Hitzky, Walferdange, Luxembourg, and Claude Lardo, 
Nicolas Pohl, P.O. Box 1168, Key Largo, Fla. 33037 Walzing, Belgium, assignors to The Goodyear Tire & Rubber 

Filed Dec. 11, 1992, Ser. No. 2,381 Company, Akron, Ohio 

Term of patent 14 years Filed Dec. 30, 1992, Ser. No. 3,154 
US. Cl. D12—129 Term of patent 14 years 
U.S. Cl. D12—146 
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345,723 345,725 
TIRE BICYCLE FAIRING 
James G. Guspodin, Akron, Ohio, assignor to Bridgestone/Fire- David K. Camfield, and Daniel G. Hahn, both of Olney, IIl., 
stone, Inc., Akron, Ohio assignors to Roadmaster Corporation, Olney, Ill. 
Filed Jul. 9, 1992, Ser. No. 911,226 Filed Jun. 10, 1992, Ser. No, 896,557 
Term of patent 14 years Term of patent 14 years 
US. Cl. D12—147 US. Cl. D12—182 
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345,724 
TREAD 
Mark L. Bonko, Uniontown, and Loran C. Lopp, Jr., Wads- 
worth, both of Ohic, assignors to The Goodyear Tire & Rub- 
ber Company, Akron, Ohio 
Filed Nov. 19, 1992, Ser. No. 1,648 
Term of patent 14 years 
US. Cl, D12—148 345,726 
4WD HUB COVER 
Lether L. Masker, Lords Valley, HC8, Box 8109, Hawley, Pa. 
18428 
Filed Jul. 29, 1992, Ser. No. 921,283 
Term of patent 14 years 
U.S. Cl, D12—207 
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345,727 345,729 
RECHARGEABLE BATTERY PACK FOR ELECTRIC TERMINAL WALL PLATE 
POWER TOOLS James W. Dickens; Bill R. Unseld, and Robert P. Farinelli, all of 

Dale M. Flowers, Prospect Heights, and P. Sean Gallagher, Lexington, Ky., assignors to Square D Company 

Park Forest, both of Ill., assignors to Skil and S-B Power Tool Filed Nov. 22, 1991, Ser. No. 796,138 

Company, Chicago, Il. Term of patent 14 years 

Filed Aug. 9, 1991, Ser. No. 742,938 U.S. Cl, D13—147 
Term of patent 14 years 

US. Cl. D13—103 


345,730 
EMERGENCY LIGHT SWITCH 
Ken Barbb, 430 Sherbourn, Inkster, Mich. 48141, and Ronald 
Mater, 6641 Norborne, Dearborn Heights, Mich. 48127 
Filed Nov. 25, 1992, Ser. No. 1,873 
Term of patent 14 years 
US. Cl. D1I3—169 





345,728 
BATTERY CHARGER FOR A PORTABLE RADIO 

DEVICE 

Frank M. Tyneski, Mentor, Ohio, and Craig F. Siddoway, Da- 

vie, Fla., assignors to Motorola, Inc., Schaumburg, Il. 
Filed Dec. 5, 1991, Ser. No. 802,765 
Term of patent 14 years 
US. Cl, D1i3—108 


345,731 
SEMICONDUCTOR PACKAGE 
Norman L, Owens, Chandler, and Timothy L. Olson, Phoenix, 
both of Ariz., assignors to Motorola, inc., Schaumburg, Ill. 
Filed Dec. 3, 1992, Ser. No. 2,224 
Term of patent 14 years 
US. Cl, Di3—182 
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345,732 345,734 
MEMORANDUM INPUT AND OUTPUT TERMINAL HAND TELEPHONE 
Hiroshi Sakaguchi, Kyoto; Kcji Nishida, Nara; Shinsaku Hino, Richard Seymour, Kingston-upon-Thames, and Patrick Hunt, 
Nara, and Makiko Yoshimura, Nara, all of Japan, assignorsto | London, both of England, assignors to Nokia Mobile Phones, 
Sharp Kabushiki Kaisha, Osaka, Japan Ltd., Salo, Finland 
Filed Aug. 12, 1992, Ser. No. 928,202 Filed Nov. 12, 1992, Ser. No. 1,399 
Claims priority, application Japan, Mar. 19, 1992, 4-8034 Claims priority, application Finland, May 11, 1992, 332/92 
Term of patent 14 years Term of patent 14 years 
US. Cl. D14—100 US. Cl. D14—138 


345,733 
FRONT PANEL FOR A PROCESSOR CONTROLLER 
DATA PROCESSING SYSTEM 
Wayne L. Aderman, Zumbro Falls, Minn., assignor to Interna- 
tional Business Machines Corporation, Armonk, N.Y. 
Filed Jun. 28, 1990, Ser. No. 546,055 
The portion of the term of this patent subsequent to Apr. 6, 1993, 


345,735 
has been disclaimed. : 
Term of patent 14 y DIGITAL AUDIO TAPE RECORDER 


j Masafumi Ito, Tokyo; Shigeru Hasegawa, Kodaira, and Kat- 
US, Ch Dit suhiro Takashima, Urawa, all of Japan, assignors to TEAC 
Corporation, Japan 
Filed Aug. 5, 1992, Ser. No. 925,478 
Claims priority, application Japan, Feb. 14, 1992, 4-4071 
Term of patent 14 years 
US. Cl. D14—164 
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345,736 345,738 
CASE FOR A WATCH PAGER HAND HELD TELEVISION SET HANDLE 
William J. Scheid, Coral Springs, Fla., assignor to Motorola, Mike Lee, Hacienda Heights, Calif., assignor to American Ac- 
Inc., Schaumburg, Ill. tion Inc., Pomona, Calif. 
Filed Jun. 5, 1991, Ser. No. 727,793 Filed Jul. 3, 1991, Ser. No. 725,271 


Term of patent 14 years Term of patent 14 years 
US, Cl. D14—191 US. Cl. D14—299 


345,737 
FRONT PANEL FOR A COMBINED RADIO RECEIVER 
AND COMPACT DISC PLAYER 

James P. Muccioli, Farmington Hills; Mary J. Kluka, Roseville; 

Lee M. Dziekan, East Detroit, all of Mich.; Steven F. Selby, 345,739 

Huntsville, Ala.; George C. Lew, Clarkston, and Ali Y. Ba- RADIO PAGER CODE PROGRAMMER 

zoun, Troy, both of Mich., assignors to Chrysler Corporation, Anthony M. Potts, Lauderdale Lakes, and Scott J. Hanion, 

Highland Park, Mich. Lantana, both of Fla., assignors to Motoroia, Inc., Schaum- 

Filed Feb. 20, 1992, Ser. No. 838,084 burg, Ill. 
Term of patent 14 years Filed Aug. 5, 1991, Ser. No. 740,208 
Term of patent 14 years 
US, Cl. D14—299 


US. Cl. D14—258 
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345,740 345,742 
NATURAL GAS COMPRESSOR HOUSING TUBE BENDER 

Clinton L. Clark, 19837 E. Brown Pl., Aurora, Colo. 80013 Larry G. Adleman; Jeffrey J. Plummer, both of Rockford, IIL, 

Filed Jul. 19, 1991, Ser. No. 732,694 and Orville Larsen, Lake Geneva, Wis., assignors to Greenlee 

Term of patent 14 years Textron Inc., Rockford, Ill. 
US. Cl. D15—9 Filed Aug. 7, 1992, Ser. No. 926,899 
Term of patent 14 years 
US. Cl. D15—123 


345,741 345,743 
MULTI-PURPOSE TRACTOR MOTORIZED MITER BOX 
Paul W. Mullett, Hesston, and Elmer D. Voth, Newton, both of Jaime E. Garcia, Wexford, Pa., assignor to Delta International 
Kans., assignors to Excel Industries, Inc., Hesston, Kans. Machinery Corp., Pittsburgh, Pa. 
Filed May 1, 1992, Ser. No. 877,114 Filed Mar. 25, 1992, Ser. No. 854,315 
Term of patent 14 years Term of patent 14 years 
US. Cl. D1i5—23 US. Cl. D15—133 
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345,744 345,747 
SAFETY SPECTACLES WITHOUT TEMPLES COMBINED MICROSCOPE STAND AND BODY 
Richard Hirschman, Albertson, N.Y., assignor to Hudson Opti- Werner Holbl, Vienna, Austria, assignor to Leica Inc., Buffalo, 
cal Corporation, Bohemia, N.Y. N.Y. 
Filed Dec. 4, 1992, Ser. No. 2,208 Filed Apr. 23, 1992, Ser. No. 872,669 
Term of patent 14 years Term of patent 14 years 
US. Cl. D16—102 US. Cl. D16é—131 


SUNGLASSES 
Yoshiaki Iida, Katano, Japan, assignor to Cat Eye Co., Ltd., 
Osaka, Japan 
Filed Mar. 12, 1993, Ser. No. 5,843 
Claims priority, application Japan, Sep. 16, 1992, 4-27346 
Term of patent 14 years 
US. Cl. D16—112 


345,748 
MICROSCOPE MICROSCOPE STAND 
Werner Hoibl, Vienna, Austria, assignor to Leica Inc., Buffalo, Werner Holbl, Vienna, Austria, assignor to Leica Inc., Buffalo, 
N.Y. N.Y. 
Filed Apr. 23, 1992, Ser. No. 872,667 Filed Apr. 23, 1992, Ser. No. 872,670 
Term of patent 14 years Term of patent 14 years 
US, Cl. D16—131 US. Cl. d16—131 
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345,749 345,752 
MICROSCOPE UNIT FOR DUBBING MUSIC ONTO CAMCORDER FILM 

Ernest Hofmann-Igl, Davos-Platz, Switzerland, assignor to Emmanuel Noisette, 7545 N. Winchester #201, Chicago, Ill. 

Leica Mikroskopie und Systeme GmbH, Wetzlar, Fed. Rep.of 60626 

Germany Filed Aug. 22, 1991, Ser. No. 748,384 

Filed Jun. 5, 1992, Ser. No. 893,100 Term of patent 14 years 

Claims priority, application Fed. Rep. of Germany, Dec. 7, U.S. Ci. D16—219 : 

1991, M 91 08 661 
Term of patent 14 years 

U.S. Cl. D16—131 
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345,753 
ELECTRONIC KEYBOARD MUSICAL INSTRUMENT 
Hideaki Yamabe, Tachikawa, Japan, assignor to Casio Com- 
puter Co., Ltd., Tokyo, Japan 
Filed Jul. 28, 1992, Ser. No. 921,480 
Claims priority, application Japan, Mar. 19, 1992, 4-7629 
Term of patent 14 years 
US. Cl. D17—1 
345,750 
SINGLE USE CAMERA 
Takuya Arai, Tokyo, Japan, assignor to Fuji Photo Film Co., 
Ltd., Kanagawa, Japan 
Filed Nov. 13, 1992, Ser. No. 1,452 
Claims priority, application Japan, May 14, 1992, 4-14033 
Term of patent 14 years 
U.S. Cl. D16—208 


AAA 


345,754 

ELECTRONIC KEYBOARD MUSICAL INSTRUMENT 
Yuji Oki, Tokyo, Japan, assignor to Casio Computer Co., Ltd., 

Tokyo, Japan 

Filed Jul. 28, 1992, Ser. No. 921,490 
Claims priority, application Japan, Mar. 19, 1992, 4-7630 
Term of patent 14 years 

US. Cl. D17—1 


D 345,751 
Patent Not Issued For This Number 
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345,755 345,757 
ELECTRONIC MUSICAL KEYBOARD COMBINATION CALCULATOR AND CLOCK 

Toshio Igo, Tokorozawa; Yukihiko Ida, Higashi-Kurume, and Dennis R. Webb, Salt Lake City, and Jana S. Buchanan, Sandy, 

Kozo Hisanaga, Hino, all of Japan, assignors to Casio Com- both of Utah, assignors to Franklin Quest, Company, Salt 

puter Co., Ltd., Tokyo, Japan Lake City, Utah 

Filed Nov. 24, 1992, Ser. No. 1,863 Filed Apr. 17, 1992, Ser. No. 871,622 
Term of patent 14 years The portion of the term of this patent subsequent to Jan. 11, 
US. Cl. D17—1 2008, has been disclaimed. 
Term of patent 14 years 
US. Cl. D18—6 





345,758 
345,756 PAPER FEEDER FOR PRINTER 
STEREO FILTER PEDAL Kouki Fukuda, Nara, Japan, assignor to Sharp Kabushiki Kai- 
Edwin C. Clothier, 7112 Ranchito, Van Nuys, Calif. 91405 sha, Osaka, Japan 
Filed Jan. 24, 1992, Ser. No. 825,183 Filed Feb. 27, 1992, Ser. No. 841,637 
Term of patent 14 years Claims priority, application Japan, Aug. 27, 1991, 3-25785 
US. Cl. D17—20 Term of patent 14 years 
U.S. Cl. D1i8—49 
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345,759 345,761 
CORRECTION FLUID DISPENSER CAP CARRYING CASE FOR WRITING INSTRUMENT AND 
Norman D. Poisson, Andover, Mass., assignor to The Gillette BUSINESS CARDS 
Company, Boston, Mass. Sharon P. Bolds, P.O. Box 372426, Decatur, Ga. 30034 
Filed Jan. 7, 1992, Ser. No. 817,829 Filed Sep. 25, 1992, Ser. No. 950,052 
Term of patent 14 years Term of patent 14 years 
US. Cl. D19—57 US. Cl. D19—78 


345,760 
SIMULATOR CAPSULE 
Edward T. Liljenwall, Everett, Wash., assignor to Magic Edge, 345,762 
Inc., Mountain View, Calif. COMBINED CARD HOLDER AND DISPLAY UNIT 
Filed Feb. 10, 1993, Ser. No. 4,653 Beverly J. Bird, and Harry E. Bird, both of 6721 Cherry P1., 
Term of patent 14 years Oklahoma City, Okla. 73127 
US, Cl. D19—63 Filed Nov. 19, 1992, Ser. No. 1,670 
Term of patent 14 years 
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345,763 345,765 
VEHICLE TAG COLLECTOR CARDS DISPLAY HOLDER 
Lawrence E. Moore, 5255 Halcyon Dr., College Park, Ga. 30349 Wayne L. Fritz, 11129 Decatur Piz., #522, Omaha, Nebr. 68154 
Filed Jul. 20, 1990, Ser. No. 555,150 Filed Mar. 9, 1992, Ser. No. 847,253 
Term of patent 14 years Term of patent 14 years 
US. Cl. D20—13 US. Cl. D20—42 


A 


345,766 
SIGN HOLDER 
Daniel Goldman, Dix Hills, and Neal Goldman, Commack, both 
of N.Y., assignors to Premier Sydell Ltd., Bohemia, N.Y. 
Filed Mar. 29, 1993, Ser. No. 6,441 
Term of patent 14 years 
U.S. Cl. D20—42 


345,764 
MANNEQUIN 
Daron D. Duncan, and Patricia R. Duncan, both of 1812 Birch, 
Duncan, Okla. 73533 
Filed Feb. 12, 1993, Ser. No. 4,774 
Term of patent 14 years 


GAMING TABLE 
Robert F. Ollington, 338 Howe Parade, Garden City, Victoria, 
3207, Australia 
Filed Jan. 30, 1992, Ser. No. 828,486 
Term of patent 14 years 
U.S. Cl. D21—37 
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345,768 345,771 
TOY WAGON REMOTE CONTROLLED TOY VEHICLE 
Jay M. Bro, and Philip M. Baerenwald, both of Plano, Tex., Annthnie-Ruth Angiolella, 7 Anneke Rd, Scarborough, Ontario, 
assignors to Today’s Kids, Inc., Booneville, Ark. CN MI1N-3M6, Canada 
Filed Feb. 5, 1993, Ser. No. 4,467 Filed Jun. 3, 1992, Ser. No. 892,009 
Term of patent 14 years Term of patent 14 years 
US. Cl. D21—71 US. Cl. D21—137 


345,772 
DOLL 
TOY VEHICLE Rhonda J. Smith, 64 Mills Cir., Byron, Ga. 31008 
Kun-Hei Liu, 2F., No. 32, Lane 200, Tung Hwa Street, Taipei, Division of Ser. No. 799,626, Nov. 29, 1991, Pat. No. Des. 
Taiwan 342,105. This application Jul. 7, 1993, Ser. No. 10,982 
Filed Jul. 7, 1993, Ser. No. 10,361 Term of patent 14 years 
Term of patent 14 years US. Cl, D21—154 


US. Cl. D21—76 


345,773 
GOLF BALL 
Kun-Hei Liu, 2F., No. 32, Lane 200, Tung Hwa Street, Taipei, Richard R. Sanchez, Peoria, Ariz., assignor to Karsten Manu- 
Taiwan facturing Corporation, Phoenix, Ariz. 
Filed Jul. 7, 1993, Ser. No. 10,362 Filed Sep. 11, 1992, Ser. No. 943,213 
Term of patent 14 years Term of patent 14 years 
US. Cl. D2i—76 US. Cl. D21—205 
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345,774 345,777 
GOLF CLUB CHILD SWING MOTOR HOUSING AND FRAME 
William J. Jarvis, 3600 Varoon Rd., Rochester, Mich. 48063 Daniel R. Pinch, Hope, and Dennis M. Turner, Scipio, both of 
Filed Jan. 28, 1985, Ser. No. 695,710 Ind., assignors to Cosco, Inc., Columbus, Ind. 
The portion of the term of this patent subsequent to Oct. 5, 2003, Filed Sep. 15, 1992, Ser. No. 941,933 
has been disclaimed. Term of patent 14 years 
Term of patent 14 years US. Cl. D21—246 
U.S. Ci. D21—217 


345,778 
WEIGHTED LURE RETRIEVER 
Allan L. Beck, 101 Sparksferry Rd., and Allan D. Beck, R.R. 1, 
both of Salem, Ind. 47167 


345,775 Filed Oct. 14, 1992, Ser. No. 920,331 
GOLF CLUB HEAD Term of patent 14 years 


Lionel Poincenot, Vista; Bob Vokey, Carlsbad, both of Calif., U.S, Cl. D22—134 
and Harry Taylor, Old Hickory, Tenn., assignors to Taylor 
Made Golf Company, Carlsbad, Calif. 
Filed Oct. 30, 1990, Ser. No. 605,478 
Term of patent 14 years 
US. Cl. D21—220 


345,779 
TACKLE TUBE 
Michael J. Baggett, P.O. Box 634, Hallsville, Tex. 75650, and 
Ricky L. Wallace, 129 Wingate La., Longview, Tex. 75601 
MULTIPURPOSE GOLF TOOL Filed Oct. 31, 1991, Ser. No. 785,708 
James M. Williams, 24 Maplefield, Pleasant Ridge, Mich. 48069 Term of patent 14 years 
Filed May 1, 1992, Ser. No. 877,122 U.S. Cl. D22—139 
Term of patent 14 years 
US. Cl. D21—234 
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345,780 345,783 
GAMBREL FOR GAME ANIMALS BATHING ENCLOSURE SHELL 
Harley M. Ream, 27037 Weber Rd., Brownsville, Oreg. 97327 Herbert V. Kohler, Jr., Kohler, Wis., assignor to Kohler Co., 
Filed Mar. 2, 1992, Ser. No. 843,086 Kohler, Wis. 
Term of patent 14 years Filed May 29, 1992, Ser. No. 891,459 
US. Cl. D22—-199 Term of patent 14 years 
US. Cl. D23—275 


345,781 
ESCUTCHEON FOR A PLUMBING SPOUT 345,784 
John E. Bollenbacher, Sheboygan, Wis., assignor to Kohler Co., SINK 
Kohler, Wis. David J. O’Connell, Sturgeon Bay, and William C. McKeone, 
Filed Jan. 22, 1992, Ser. No. 824,192 Sheboygan, both of Wis., assignors to Kohler Co., Kohler, 
Term of patent 14 years Wis. 
Filed Jan. 22, 1992, Ser. No. 823,651 
Term of patent 14 years 
U.S. Cl. D23—284 


345,782 
ESCUTCHEON FOR A CONTROL VALVE AIR CONDITIONER 
Kevin G. Short, Midlothian, and Bruce M. Sauter, Elgin, both of Takeshi Saito; Nobuo Hata; Miyoshi Miwa, and Eiji Horino, all 
Ill., assignors to Sterling Plumbing Group, Inc., Schaumburg, _ of Kamakura, Japan, assignors to Mitsubishi Denki Kabushiki 
Til. Kaisha, Tokyo, Japan 
Filed Mar. 6, 1992, Ser. No. 847,816 Filed May 11, 1992, Ser. No. 880,986 
Term of patent 14 years Claims priority, application Japan, Nov. 27, 1991, 3-35722 
U.S. Cl. D23—249 Term of patent 14 years 
U.S. Cl. D23—351 
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345,786 345,789 
AIR CONDITIONER DOVE FACE ON VOLATILE SUBSTANCE DISPENSER 
Takeshi Saito; Nobuo Hata; Miyoshi Miwa, and Eiji Horino, all UNIT 
of Kamakura, Japan, assignors to Mitsubishi Denki Kabushiki John Martin, Racine, Wis., assignor to S. C. Johnson & Son, 
Kaisha, Tokyo, Japan Inc., Racine, Wis. 
Filed May 13, 1992, Ser. No. 882,589 Filed Mar. 25, 1993, Ser. No. 6,278 
Claims priority, application Japan, Nov. 27, 1991, 3-35721 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D23—367 
US. Cl. D23—351 


345,787 
DECORATIVE GRILLE FOR A VOLATILE SUBSTANCE COMBINED CEILING FAN WITH V-SHAPED BLADE 
DISPENSER UNIT AND ILLUMINABLE ATTACHMENT 
John Martin, Caledonia, assignor to S. C. Johnson & Son, Inc., John Caldwell, 901 El Centro St., South Pasadena, Calif. 91030 
Racine, Wis. Filed Jan. 7, 1993, Ser. No. 3,450 
Filed Jun. 24, 1992, Ser. No. 903,623 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D23—377 
US. Cl. D23—366 


345,788 
AIR FRESHENER CONTAINER DIAPER WITH REUSABLE PAD 
Dennis E. Green, Highlands Ranch, Colo., assignor to Dennis Maria L. Middleman, 7472 Hamilton Ave., Edwards AFB, Calif. 
Green Design Group, Ltd., Highlands Ranch, Colo. 93523 
Filed Dec. 14, 1992, Ser. No. 2,581 Filed May 1, 1991, Ser. No. 694,048 
Term of patent 14 years Term of patent 14 years 
U.S. Ci. D23—366 U.S. Cl. D24—126 
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345,792 345,794 
EPILATOR AN ULTRASONIC CUTTING TOOL FOR MEDICAL USE 

Jan F. Van Asten, Wolfnitz-Klagenfurt, Austria, assignor to Larry I. Hood, Laguna Hills, and Gregg Hughes, El Toro, both 

U.S. Philips Corporation, New York, N.Y. of Calif., assignors to Advanced Osseous Technologies, Inc., 

Continuation of Ser. No. 615,826, Nov. 16, 1990. This Aliso Viejo, Calif. 
application Jan. 25, 1993, Ser. No. 8,282 Filed Jun. 11, 1991, Ser. No. 714,091 

Claims priority, application World Int. Prop. O., Jun. 28, Term of patent 14 years 

1990, DM/017.021 US. Cl. D24—144 
Term of patent 14 years 

US, Cl. D24—133 


345,795 
AN ANVIL FOR A SURGICAL STAPLER 
David T. Green, Westport; Henry Bolanos, East Norwalk, and 
Robert J. Geiste, Milford, all of Conn., assignors to United 
States Surgical Corporation 
Filed Sep. 27, 1991, Ser. No. 769,064 
Term of patent 14 years 


345,793 
PESSARY 
Denis P. Dorsey, 51 Rainlily Rd., Levittown, Pa. 19056, and 345,796 


James D. Dorsey, 417 Glendale Rd., Wilbragham, Mass. 4N INSTRUMENT FOR DETERMINING THE ARCH 
01095 CONFIGURATION OF A PERSON’S EYE CONTOUR 
Filed Mar. 27, 1992, Ser. No. 859,541 Martin Pernicka, Montreal, Quebec, Canada, assignor to Leader 
Term of patent 14 years Manufacturing Inc., Boucherville, Canada 
US. Cl. D24—135 Filed May 28, 1992, Ser. No. 889,312 
Term of patent 14 years 
U.S. Cl. D24—150 
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345,797 
ERGONOMIC THERAPEUTIC LEG SUPPORT 
David B. Gardner, P.O. Box 957, Belle Mead, N.J. 08502 
Filed Jun. 22, 1992, Ser. No. 903,098 
Term of patent 14 years 
U.S. Cl. D24—183 


345,798 
HEADBAND FOR SUPPORTING ONE OR MORE 
MEDICAL INSTRUMENTS 
Peter Hildenbrand, Beimerstetten; Walter Matuschek, Aalen, 
and Heinz Gottlob, Konigsbronn, all of Fed. Rep. of Germany, 
assignors to Carl-Zeiss-Stiftung, Heidenheim/Brenz, Fed. 
Rep. of Germany 
Filed Apr. 9, 1992, Ser. No. 866,249 


Claims priority, application Fed. Rep. of Germany, Oct. 11, 


1991, 9107073.2 
Term of patent 14 years 


U.S. Cl. D24—172 


345,799 
MEDICAL TREATMENT SELF-CENTERING CLAMP 


APRIL 5, 1994 


345,800 


COMBINED BABY BOTTLE HOLDER AND FEEDER 
Allan L. Mills, 319 Shawen Dr., Hampton, Va. 23669 


Filed Jun. 1, 1993, Ser. No. 8,950 
Term of patent 14 years 


U.S. Cl. D24—199 


MASSAGER 


Mimi L. Bosch, 9225 Loiret, Lenexa, Kans. 66219 


Filed Feb. 28, 1992, Ser. No. 843,170 
Term of patent 14 years 


US. Cl. D24—200 


345,802 
THERAPEUTIC FLUID PUMP 


Donald R. Lamond, Lynbrook, N.Y., and Bert Heinzelman, Jjorrrey T, Mason, Escondido, and Bradley R. Mason, Oliven- 


Tenafly, N.J., assignors to OrthoLogic Corp., Phoenix, 
Filed Dec. 27, 1991, Ser. No. 816,079 
Term of patent 14 years 
US, Cl. D24—188 


hain, both of Calif., assignors to Breg, Inc., Vista, Calif. 
Continuation-in-part of Ser. No. 767,494, Sep. 30, 1991, Pat. No. 
5,241,951, which is a continuation-in-part of Ser. No. 578,508, 
Sep. 5, 1990, Pat. No. 5,080,089. This application Mar. 12, 1992, 
Ser. No. 850,063 
Term of patent 14 years 
US. Cl. D24—200 
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345,803 345,805 
THERAPEUTIC FLUID FLOW CONTROLLER BELT MASSAGER 
Jeffrey T. Mason, Escondido, and Bradley R. Mason, Oliven- Marten F. Elkerbout, Groningen, Netherlands, assignor to U.S. 
hain, both of Calif., assignors to Breg, Inc., Vista, Calif. Philips Corporation, New York, N.Y. 
Continuation-in-part of Ser. No. 767,494, Sep. 30, 1991, Pat. No. Filed Jul. 20, 1992, Ser. No. 916,577 
5,241,951, which is a continuation-in-part of Ser. No. 578,508, Claims priority, application World Int. Prop. O., Feb. 7, 1992, 
Sep. 5, 1990, Pat. No. 5,080,089. This application Mar. 12, 1992, DM/021.944 
Ser. No. 850,064 


Term of patent 14 years US. Cl. D244—215 
US. Cl. D24—200 


Term of patent 14 years 


345,806 
ADJUSTABLE WINDOW GRILLE 
Frank Vyvoda, 2004 Hiki St., Honolulu, Hi. 96819 
Filed May 1, 1992, Ser. No. 877,123 
Term of patent 14 years 
US. Cl. D25—53 


345,804 
SOLE MASSAGER 
Tsai Chin-Chi, No. 38, Lane 205, Hai Huan Street, Tainan, 
Taiwan 
Filed Jan. 13, 1993, Ser. No. 3,569 
Term of patent 14 years 
US. Cl. D24—213 


’ 
FLOOR EDGING TRACK 
Larry G. Ingraham, Plantation, Fla., assignor to Roppe Corpora- 
tion, Opa-Locka, Fla. 
Filed Jan. 27, 1992, Ser. No. 825,863 
Term of patent 14 years 
U.S. Cl. D25—119 
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345,808 345,811 

EXTERIOR FRAME EXTENSION RECHARGEABLE FLASHLIGHT 
Joseph C. Bancroft, 134 Harmony La., McComb, Miss. 39648 Gary Van Deursen, Upper Saddle River, N.J., and Gregory K. 

Filed Sep. 8, 1992, Ser. No. 940,830 Hoffman, Hamden, Conn., assignors to Black & Decker Inc., 

Term of patent 14 years Newark, Del. 
US. Cl. D25—119 Filed Jan. 10, 1992, Ser. No. 819,530 
Term of patent 14 years 
US. Cl. D26—46 


Joseph C. Bancroft, 134 Harmony La., McComb, Miss. 39648 
Filed Sep. 8, 1992, Ser. No. 940,825 
Term of patent 14 years 
US. Cl. D25—124 


l= == 


345,810 345,812 
ADJUSTABLE FLUORESCENT LANTERN FLOOR LAMP > : 

John S. Yuen, Kowloon, Hong Kong, assignor to John Manufac- J°hn Yeh, 660 S. Aberdeen, Anaheim Hills, Calif. 90266 

turing Limited, Kowloon, Hong Kong Filed Nov. 9, 1992, Ser. No. 1,253 

Filed Mar. 10, 1992, Ser. No. 849,698 Term of patent 14 years 

Claims priority, application United Kingdom, Sep. 11, 1991, U-S. Cl. D26—106 

2-017 379 
Term of patent 14 years 
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345,813 
STANDING LAMP 
Jimmy Huang, Taipei Hsien, Taiwan, assignor to Ben Caster Arnold Schonbek, Plattsburgh, N.Y., assignor to Schonbek 
Electric Industrial Co., Ltd., Taipei, Taiwan Worldwide Lighting Inc., Plattsburgh, N.Y. 
Filed Oct. 23, 1992, Ser. No. 800 Filed Jul. 3, 1991, Ser. No. 725,268 
Term of patent 14 years The portion of the term of this patent subsequent to Sep. 28, 
US. Cl. D26—111 2007, has been disclaimed. 
Term of patent 14 years 
US. Cl. D26—153 


345,816 
TANNING WAND 
345,814 Jerry M. Moore, 1232 Lookout Dr., Monticello, Ind. 47960, and 
HEADSET MOUNTED FLASHLIGHT HOLDER Daniel Scott, 1056 N. Main St., Frankfort, Ind. 46041 
Charles O. Wright, III, 6 Shannon Ct., Oxford, Conn. 06478 Filed Sep. 9, 1991, Ser. No. 756,364 
Filed Nov. 18, 1991, Ser. No. 794,159 Term of patent 14 years 
Term of patent 14 years 
US. Cl. D26—138 
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345,817 345,819 
SOAP BAR HAIR DRYER 
John C. Crawford, Lake Mahopac, N.Y., assignor to Colgate- Todd A. Biand, 4301 Abbott Rd., Lincoln, Nebr. 68516 
Palmolive Company, New York, N.Y. Continuation-in-part of Ser. No. 247,576, Sep. 22, 1988, 
Filed Sep. 12, 1991, Ser. No. 758,944 abandoned. This application Feb. 11, 1991, Ser. No. 653,126 
Term of patent 14 years Term of patent 14 years 
US. Cl. D28—8.1 U.S, Cl. D28—13 


345,818 
COMBINED WALL MOUNTED HAIR DRYER AND 
MIRROR 

Jean-Marie Froidevaux, Carouge, Switzerland, assignor to Al- 

iseo Diffusion S.A., Switzerland 

Filed Aug. 12, 1991, Ser. No. 744,010 

Claims priority, application Int’] Pat. Institute, Mar. 6, 1991, 

DM/019075 
Term of patent 14 years 

U.S. Cl. D28—12 


345,820 
COMB 
Thomas Van Dyk, Prospect Park, N.J., assignor to Goody Prod- 
ucts, Inc., Kearny, N.J. : 
Filed May 4, 1992, Ser. No. 878,327 
Term of patent 14 years 
US. Cl. D28—28 





APRIL 5, 1994 


345,821 
RAZOR HANDLE 


U.S. PATENT AND TRADEMARK OFFICE 


345,823 
DRY SHAVER 


Jeff W. Wonderley, Ft. Defiance, Va., assignor to American Olaf Barski, Frankfurt am Main, Fed. Rep. of Germany, as- 


Safety Razor Company, Verona, Va. 
Filed Feb. 14, 1992, Ser. No. 835,671 
Term of patent 14 years 


345,822 
DRY SHAVER WITH CAP 

Roland Ulimann, Offenbach-Rumpenheim, Fed. Rep. of Ger- 

many, assignor to Baun Aktiengesellschaft, Frankfurt, Fed. 

Rep. of Germany 

Filed Jul. 29, 1992, Ser. No. 923,154 

Claims priority, application Fed. Rep. of Germany, Feb. 12, 

1992, M92 01 097.0 
Term of patent 14 years 

US. Cl. D28—49 


signor to U.S. Philips Corporation, New York, N.Y. 
Filed Oct. 13, 1992, Ser. No. 368 
Claims priority, application Switzerland, Apr. 27, 1992, 


DM/022.716 


Term of patent 14 years 


345,824 
COMBINED FLOSS DISPENSER AND TOOTHBRUSH 
HOLDER 
Steven D. Fitz, 488 Canterbury Rd., Bay Village, Ohio 44140 
Continuation of Ser. No. 647,570, Jan. 28, 1991, Pat. No. 
5,097,464. This application Mar. 5, 1992, Ser. No. 846,412 
Term of patent 14 years 


345,825 
TOOTHPICK 
Thomas J. Arnold, Winslow, Ind., assignor to Mion Interna- 
tional Corporation, Winslow, Ind. 
Filed Jul. 30, 1992, Ser. No. 922,941 
Term of patent 14 years 
U.S. Cl. D28—64 
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345,826 345,828 
COSMETIC COMPACT COMBINED BIRDHOUSE AND CHIME 

Tammye Byars, Cordova; Jerry W. Bonnot, Memphis, and John John Stannard, Box 666, Crystal Beach, Fla. 34681 

M. B. Ford, Cordova, all of Tenn., assignors to Maybelle, Inc., Filed Oct. 21, 1992, Ser. No. 692 

Memphis, Tenn. Term of patent 14 years 

Filed Oct. 21, 1991, Ser. No. 779,605 US. Cl. D30—110 
Term of patent 14 years 

U.S. Cl. D28—83 


345,827 
LIPSTICK CASE 
Shen-Shyong Yang, No. 227-17, Tay-Tzyy-Miaw, Tay-Tzyy 345,829 
Tsuen, Ren-Der Shiang, Tainan Hsien, Taiwan INDICATOR FOR IDENTIFYING CLEAN OR DIRTY 

Term of patent 14 years Ingrid M. Mancuso, and William G. Mancuso, both of 2358 

US. Cl. D28—87 Weatherstone Cir., Highlands Ranch, Colo. 80126 
Filed Jan. 8, 1993, Ser. No. 3,364 
Term of patent 14 years 
US. Cl. D32—3 
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345,830 345,832 
CLEANING DEVICE PAINT BUCKET 
Kent J. Furcron; Gary A. Miller, both of Bristol, Va.; Ricky A. David B. Fraze, 2300 Gosford Rd. #7, Bakersfield, Calif. 93309, 
Owens, Bristol, Tenn.; John W. Walch, Abingdon, Va., and and Ronald J. Fraze, 172 La Mesa Dr., Bakersfield, Calif. 
Mark D. Dziersk, Simsbury, Conn., assignors to TRC Acqui- 93305 
sition Corporation, Atlanta, Ga. Filed May 26, 1992, Ser. No. 887,926 
Filed Jul. 15, 1991, Ser. No. 729,814 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D32—53.1 
US. Cl. D32—22 


345,833 
COMBINED PAINT CAN LID AND BRUSH HOLDER 
Thomas M. Truran, P.O. Box 2359, Dearborn, Mich. 48123 
Filed Jun. 21, 1993, Ser. No. 9,783 
Term of patent 14 years 


345,831 
SIDE PANEL FOR HOUSEHOLD CONTAINERS 
Jody A. Hobson, Rocky River, Ohio, assignor to Rubbermaid DISH RACK 
Incorporated, Wooster, Ohio Charles W. Craft, Apple Creek, and Stacy L. Wolff, Akron, both 
Filed Sep. 4, 1992, Ser. No. 940,701 of Ohio, assignors to Rubbermaid Incorporated, Wooster, 
Term of patent 14 years Ohio 


U.S. Cl. D32—37 Filed Jan. 10, 1992, Ser. No. 818,965 
Term of patent 14 years 
U.S. Cl. D32—55 


152-935 O.G.-94-33 
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345,835 345,838 
RECYCLING BIN WALL-MOUNTED RACK FOR SUPPORTING A 
James A. Tanner, Baldwinsville, N.Y., assignor to Native Ameri- RECYCLING BAG 
can Enterprises, Inc., Syracuse, N.Y. Robert W. Bunn, Dundee, Oreg., assignor to The Bag Connec- 
Filed Aug. 31, 1992, Ser. No. 936,553 tion, Inc., Newberg, Oreg. 
Term of patent 14 years Filed Oct. 27, 1992, Ser. No. 878 
U.S. Cl. D34—5 Term of patent 14 years 
U.S. Cl. D34—6 


345,839 
345,836 ICE CHEST CART 


RECYCLING BIN Dante M. Senese, Hunti Beach, Calif., assignor to Classi 
James A. Tanner, Baldwinsville, N.Y., assignor to Native Ameri- preteen age ng i eee ne 


can Enterprises, Inc., Syracuse, N.Y. Filed Aug. 30, 199 
Filed Aug. 31, 1992, Ser. No. 936,557 ia ove on or peiuama 


Term of patent 14 years U.S. Cl. D34—14 


Term of patent 14 years 
US. Cl. D34—5 


MINIATURE PUSHCART 
345,837 Robert Serrano, 88 Oakland St., Hillsdale, N.J. 07642, assignor 

BODY PORTION OF A WASTE DISPOSAL CONTAINER _ ‘© Robert Serrano, Hillsdale, N.J. 
John R. H. Bean, Hampton, Australia, assignor to Brickwood Filed Jun. 22, 1992, Ser. No. 902,677 

Holdings Pty. Ltd., Cheltenham, Australia Term of patent 14 years 

Filed Dec. 30, 1992, Ser. No. 3,167 U.S. Cl. D34—25 
Claims priority, application Australia, Jul. 8, 1992, 1795/92 
Term of patent 14 years 

U.S. Cl. D34—5 
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345,841 
PAINTING EQUIPMENT CART 


U.S. PATENT AND TRADEMARK OFFICE 


345,844 
AIR OPERATED VEHICLE LIFTING JACK 


Wayne M. Bekius, Milaca, Minn., assignor to Wagner Spray Earlie Steele, 20171 Schaefer, Detroit, Mich. 48235 


Tech Corporation, Minneapolis, Minn. 
Filed Aug. 11, 1992, Ser. No. 924,891 
Term of patent 14 years 


BEACH CART 
Harry Sloan, Greenville, N.C.; Gene Higson, Conway, S.C., and 
D. Wayne Higson, Greenville, N.C., assignors to Omni Prod- 
ucts, Inc., Greenville, N.C. 
Filed Jul. 31, 1992, Ser. No. 922,945 
Term of patent 14 years 


345,843 
LIFTING JACK 
Harvey C. Collins, 7143 S. River Rd., Marine City, Mich. 48039 
Filed Apr. 8, 1992, Ser. No. 866,239 
Term of patent 14 years 
US. Cl. D34—31 


ee OI 
, GSS 
=~ 


Filed Jun. 9, 1992, Ser. No, 894,238 
Term of patent 14 years 


U.S. Cl. D34—31 


345,845 
PALLET FOR A PAPER ROLL 
Joseph C. Strzegowski, Jr., Conway, Mass., assignor to Hardigg 
Industries, Inc., South Deerfield, Mass. 
Filed May 18, 1992, Ser. No. 884,960 
Term of patent 14 years 
U.S. Cl. D34—38 
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345,846 345,848 
DRUM CREMATION URN 
Dietmar Przytulla, Kerpen, and Maerten Burgdorf, Heimerz- Marcus N. May, Cincinnati, Ohio, and Daniel J. Parker, Con- 
heim, both of Fed. Rep. of Germany, assignors to Mauser- _ nersville, Ind., assignors to Batesville Casket Company, Bates- 
Werke GmbH, Briihl, Fed. Rep. of Germany ville, Ind. 
Filed Aug. 13, 1990, Ser. No. 566,571 Filed Sep. 22, 1992, Ser. No. 949,048 
Claims priority, application Fed. Rep. of Germany, Feb. 14, Term of patent 14 years 
1990, 9001186[U] U.S. Cl. D99—5 
Term of patent 14 years 


345,849 
CREMATION URN 
Daniel J. Parker, Connersville, Ind., assignor to Batesville Cas- 
ket Company, Inc., Batesville, Ind. 
Filed Sep. 21, 1992, Ser. No. 2,318 
Term of patent 14 years 
US. Cl. D99—5 


345,847 345,850 

COLLAPSIBLE BIN FIRE-RESISTING SAFE 

Kenneth D. Schuchard, Manteca, Calif., assignor to Reynolds Kazuo Nakaue, Hiroshima, Japan, assignor to Kumahira Safe 
Packing Co., dba Quality Bin Co., Stockton, Calif. Co., Inc., Hiroshima, Japan 
Filed Mar, 9, 1992, Ser. No. 849,322 Filed Jun. 11, 1992, Ser. No. 897,343 

Term of patent 14 years Claims priority, application Japan, Feb. 4, 1992, 4-2880 

US. Cl. D3—305 Term of patent 14 years 
U.S. Cl. D99—28 
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A. E. Bishop & Associates Pty. Limited: See— 
Bishop, Arthur E., 5,299,388, Cl. 51-97.00R. 

A-ICS Corporation: See— 

Osa, Tetsuo; Ueno, Akihiko; Osakada, Atsushi; and Nakoji, 
Masateru, 5,300,251, Cl. 252-182.130. 
A-LIne Products Corporation: See— 
Laura, Alger E.; Easton, Ronald J.; Frisch, Kurt C.; and Xiao, Han 
X., 5,300,363, Cl. 428-413.000. 
AAI/ACL Technologies, Inc.: See— 
Bybee, Jimmy L., 5,301,128, Cl. 364-551.010. 
AAI Corporation: See— 
Barr, Iwrin R., 5,300,112, Cl. 623-3.000. 

Aastuen, David J. W.: See— 

Hoopman, Timothy L.; and Aastuen, David J. W., 5,300,263, Cl. 
264-2.500. 
AAT Aston GmbH Gerate fur Elektronikfertingung und Kabelbear- 
beitung: See— 
Gross, Herman, 5,299,463, Cl. 73-862.542. 
ABB Stromberg Drives Oy: See— 
Miettinen, Erkki, 5,301,085, Cl. 361-93.000. 
ABB Vetco Gray Inc.: See— 
Eckert, Lawrence A., 5,299,644, Cl. 166-379.000. 
Nelson, John E.; Milberger, Lionel J.; and Rebne, Egil, 5,299,642, 
Cl. 166-368.000. 

Abbott Laboratories: See— 

Dahlin, Jeffrey J.; Holic, John F., Jr.; Lundell, William G.; Duke, 
Steven B.; and Yim, Jeffrey B., 5,300,769, Cl. 250-227.230. 

Pardinas, Gilermo P.; and Ennesser, Robert E., III, 5,299,446, Cl. 
73-3.000. 

Abe, Hiroomi; Fujii, Takeshi; Yamamoto, Masashi; Yachigo, Shinichi; 
Nagasaki, Hideo; and Inui, Naoki, to Sumitomo Chemical Company, 
Limited. Thermoplastic resin composition. 5,300,568, Cl. 525-68.000. 

Abe, Nobuskue, to Mitsubishi Denki Kabushiki Kaisha. Microcomputer 
that detects whether the output of an analog to digital convertor is 
increasing or decreasing overtime. 5,301,140, Cl. 364-769.000. 

Abe, Shuji: See— 

Hara, Yumiko; Kondoh, Shinji; Abe, Shuji; Terai, Haruo; and 
Azuma, Machiko, 5,300,757, Cl. 219-497.000. 

Abe, Yuji: See— 

Sugimoto, Hiroshi; Matsui, Teruhito; Ohtsuka, Ken-ichi; Abe, Yuji; 
and Ohishi, Toshiyuki, 5,300,190, Cl. 156-653.000. 

Abele, Alan C., to Technical Rail Products, Incorporated. Self- 
propelled rail heater car with movable induction heating coils. 
5,299,504, Cl. 104-2.000. 

Abraham, Anthony W., to Wynn’s Climate Systems, Inc. Parallel flow 
condenser baffle. 5,299,635, Cl. 165-173.000. 

Abraham, Dennis G.; Henningsmeyer, Daniela; Hudson, John M.; 
Johnson, Donald B.; Le, An V.; Matyas, Stephen M.; and Stevens, 
James V., to International Business Machines Corporation. User 
defined function facility. 5,301,231, Cl. 380-4.000. 

Abraham, Menachem; Bartolini, David; Ben-Meir, Samuel; Carmi, Ilan; 
Cook, John L., III; Hart, Ira; Herman, Alex; Horowitz, Steven E.; 
Kim, Yongbum; Linde, Yoseph; Ramelson, Brian; Rehberg, Richard; 
Saussy, Gordon; Shohet, Yuval; and Zhovnirovski, Igor, to Chipcom 
Corporation. Communication system concentrator configurable to 
different access methods. 5,301,303, Cl. 395-500.000. 

Abrasion Engineering Company Limited: See— 

Claes, Jean-Claude, 5,299,555, Cl. 126-152.00B. 

Ace Medical Company: See— 

Browner, Bruce D.; and Clewett, Richard H., 5,300,071, Cl. 
606-57.000. 

Achter, Eugene K.: See— 

Rounbehler, David P.; Lieb, David P.; Achter, Eugene K.; Gernes, 
David B.; and Tafreshi, Abdul, 5,300,758, Cl. 219-497.000. 
Ackland, Martin R.; Blundell, John K.; Hedges, William M.; and Wal- 
pole, James F., to CMB Packaging (UK) Limited. Electrochemical 

detection of growth of micro-organisms. 5,300,428, Cl. 435-34.000. 

Acuson Corporation: See— 

Bruce, Douglas M.; Cooper, Thomas G.; Phetteplace, James E.; 
and Rosewarne, Joseph F., 5,299,559, Cl. 128-4.000. 

Adam, Gerard: See— 

Yous, Said; Lesieur, Isabelle; Depreux, Patrick; Caignard, Daniel 
H.; Guardiola, Beatrice; Adam, Gerard; and Renard, Pierre, 
5,300,507, Cl. 514-253.000. 

Adams, Theodore P.: See— 

Latterell, Scott T.; Kroll, Mark W.; and Adams, Theodore P., 
5,300,110, Cl. 607-130.000. 

Adams, Thomas E., to Martin Marietta Magnesia Specialties, Inc. 

Binder composition. 5,300,144, Cl. 106-162.000. 


Adir et Compagnie: See— 

Yous, Said; Lesieur, Isabelle; Depreux, Patrick; Caignard, Daniel 
H.; Guardiola, Beatrice; Adam, Gerard; and Renard, Pierre, 
5,300,507, Cl. 514-253.000. 

Adminis, Udo: See— 

Gordon, Peter G.; and Adminis, Udo, 5,300,121, Cl. 8-94.140. 

Adobe Systems Incorporated: See— 

Hassett, Christopher R.; Collins, Harry J.; and Nogrady, John W., 
5,301,267, Cl. 395-150.000. 

Adomaitis, Paul R.: See— 

McKaughan, Stephen V.; Nevers, Gary F.; Landry, Joseph W.; 
Fallon, John P.; and Adomaitis, Paul R., 5,301,129, Cl. 
364-552.000. 

Adsco Manufacturing Corp.: See— 

Schaefer, David A., 5,299,841, Cl. 285-299.000. 

Advanced Cardiovascular Systems, Inc.: See— 

Wantink, Kenneth L., 5,300,025, Cl. 604-96.000. 

Yock, Paul G., 5,300,085, Cl. 606-191.000. 

Advanced Deposition Technologies, Inc.: See— 

Walters, Glenn J.; and McCormick, John A., 5,300,746, Cl. 
219-745.000. 

Advanced Elastomer Systems, L.P.: See— 

Patel, Raman, 5,300,573, Cl. 525-109.000. 

Advanced Micro Devices, Inc.: See— 

Bruce, Victoria J., 5,301,006, Cl. 356-311.000. 

Ritz, Terry G., 5,301,300, Cl. 395-425.000. 

Tran, Thang M., 5,301,330, Cl. 395-725.000. 

Advanced Warming Systems, Inc.: See— 

Hickle, Randall S.; and Griffin, 
607-107.000. 

Agarwal, Prakash C.: See— 

Assar, Mahmud; Agarwal, Prakash C.; and Bril, Vlad, 5,300,835, 
Cl. 307-475.000. 

Agfa-Gevaert Aktiengesellschaft: See— 

Jacob, Friedrich, 5,301,034, Cl. 358-406.000. 

Aghion, Michael. Device for securing the distal end of a surgical pin. 
5,300,072, Cl. 606-59.000. 

Agius, Jerome G., to Nordex Inc. Constant velocity flexible coupling 
and connection with the drive and driven members. 5,299,980, Cl. 
464-99.000. 

Agrawal, Anoop; Grimes, Frederick R.; Allemand, Pierre-Marc; and 
Trosky, Michael, Jr., to Donnelly Corporation. Ion conducting 
polymers. 5,300,374, Cl. 429-192.000. 

Agricultural Genetics Company Limited: See— 

Williams, Paul M., 5,300,127, Cl. 47-57.600. 

Ahern, William W., to Electronic Space Systems Corporation. Frangi- 
ble enclosure with low resistance to impact. 5,299,397, Cl. 52-98.000. 

Ahmed, Bashir M., to Henkel Corporation. Reducing or avoiding 
pinhole formation in autodeposition on zinciferous surfaces. 
5,300,323, Cl. 427-327.000. 

Aichinger, Heinrich; Boehning, Karl-Heinz; Herzog, Klaus; Wistuba, 
Hermann; Buerger, Gert; Schwarzmann, Matthias; and Herrmann, 
Guenter, to BASF Aktiengesellschaft. Catalytic decomposition of 
dinitrogen monoxide which is pure or present in gas mixtures. 
5,300,269, Cl. 423-239. 100. 

Aihara, Kintaro; Honda, Tadashi; Kobayashi, Masashi; Rohyama, 
Hideyo; Kurihara, Kazuhiko; Yazawa, Hiroshi; and Ohishi, To- 
shikazu, to Nippon Petrochemicals Co., Ltd.; and Polymer Process- 
ing Research Institute, Ltd. Apparatus for manufacturing a web and 
method. 5,300,166, Cl. 156-160.000. 

Aihara, Kintaro; and Honda, Tadashi, to Nippon Petrochemicals Com- 
pany, Limited. Nonwoven fabric made of laminated slit sheet. 
5,300,345, Cl. 428-137.000. 

Aiken, John E.: See— 

Perkins, David A.; and Aiken, John E., 5,300,702, Cl. 568-724.000. 

Aiko Engineering Co., Ltd.: See— 

Yonaha, Seishu; Chin, Meitoku; and Yatsuda, Kenichi, 5,299,389, 
Cl. 51-165.00R. 

Air Products and Chemicals, Inc.: See— 

Golden, Timothy C.; Kratz, Wilbur C.; and Wilhelm, Frederick C., 
5,300,271, Cl. 423-247.000. 

Graybill, John K.; and George, Gregory B., 5,300,528, Cl. 
514-772.000. 

Machado, Reinaldo M.; and Farrell, Brian E., 5,300,530, Cl. 
521-49.000. 

Pinschmidt, Robert K., Jr.; and Lai, Ta-Wang, 5,300,566, Cl. 
525-60.000. 

Thorogood, Robert M.; Maliszewskyj, Robin J.; Coplan, Myron J.; 
and Puri, Pushpinder S., 5,299,749, Cl. 242-7.020. 

Aisin Seiki Kabushiki Kaisha: See— 

Isoyama, Takashi; and Mushika, Sadahiko, 
600-18.000. 


Patrick J., 5,300,100, Cl. 


5,300,017, Cl. 


PI 1 
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Nakagawa, Katsumi; Nishida, Koji; 
5,299,422, Cl. 60-532.000. 

Aitken, Derek, to Superion Limited. Apparatus for and method of 
producing ion beams. 5,300,785, Cl. 250-492.200. 

Aizawa, Masanori: See— 

Miyazawa, Tetsuo; Ichishima, Masashi; Aizawa, Masanori; Imazu, 
Katsuhiro; and Tadaki, Yasufumi, 5,300,335, Cl. 428-35.800. 
Aizawa, Toshiyuki; Nakamura, Hitoshi; and Hosoda, Yoshikazu, to 
howa Denko K.K. Liquid absorption agent. 5,300,606, Cl. 
526-307.600. 

Ajinomoto Co., Inc.: See— 

Ueda, Satoshi; Iizuka, Takashi; Heima, Haruo; Ozawa, Makoto; 
Nagai, Takeshi; and Sato, Hiroyuki, 5, 300,297, Cl. 424-438.000. 

Akagi, Yoshiro: See— 

Inoue, Atsuhisa; Ishino, Mariko; Taniguchi, Hiroshi; Akagi, Yo- 
shiro; and Nakajima, Yoshiharu, 5,301,145, Cl. 365-106.000. 

Akagiri, Kenzo: See— 

Tsutsui, Kyoya; and Akagiri, Kenzo, 5,301,205, Cl. 375-1.000. 

Akahane, Ryosuke, to Sony Corporation. Assembly structure for infor- 
mation inputting apparatus. 5,301,132, Cl. 364-708.100. 

Akamatsu, Shoji, to Dow Corning Toray Silicone Co., Ltd. Methyl- 
phenethy! functional silicones. 5,300,669, Cl. 556-453.000. 

Akashi, Hiroyuki; Inoue, Takeshi; Ike, Tetsuji; Yasuhiro, Hidaka; and 
Horie, Shoichi, to Yoshitomi Pharmaceutical Industries, Ltd. 4,4’- 
biphenylenediphosphonite compound and use thereof. 5,300,257, Cl. 
252-400.240. 


Akers, David S.: See— 

Pierce, Mark S.; Loper, Milton H., III; Harper, Dennis D.; Akers, 
David S.; and Lee, Samuel, 5,299,810, Cl. 273-434.000. 

Aki, Shota: See— 

McKeeman, 
395-700.000. 

Aki, Yasuo: See— 

Okamura, Yuji; Kudo, Koichi; and Aki, Yasuo, 5,300,453, Cl. 
437-142.000. 

Akiba, Masaru, to Daiwa Seiko, Inc. Inter-line fishing rod. 5,299,377, 
Cl. 43-18.100. 

Akiba, Takesada: See— 

Kawahara, Takayuki; Akiba, Takesada; Kitsukawa, Goro; 
Kawajiri, Yoshiki; Itoh, Kiyoo; and Sakata, Takeshi, 5,300,839, 
Cl. 307-530.000. 

Akimoto, Hideo; Narasaki, Shiro; and Miyamoto, Reiji, to Du Pont- 
Mitsui Polychemicals Co., Ltd. Process for the preparation of a graft 
copolymer including a monomer of esters of unsaturated carboxylic 
acids or vinyl esters and polyamide oligomers. 5,300,548, Cl. 
524-271.000. 

Akiyama, Kazuhiko: See— 

Watanabe, Atsushi; Karakama, Tatsuo; Arimatsu, Taro; and 
Akiyama, Kazuhiko, 5,300,868, Cl. 318-568.130. 

Akiyama, Yoshihiro: See— 

Miller, John A.; Tate, Earl, Jr.; Velasquez Urey, Ruben E.; Kono, 
Yasuhiro; Akiyama, Yoshihiro; and Mulder, Robert S., 5,300,057, 
Cl. 604-390.000. 

Aksoy, Adnan; and Bresin, Mark S., to Motorola, Inc. Rechargeable 
cell or cell pack contact configuration. 5,300,372, Cl. 429-65.000. 

Akzo N.V.: See— 

Sinai-Zingde, Gurudas D., 5,300,690, Cl. 564-268.000. 

Telschow, Jeffrey E., 5,300,686, Cl. 564-15.000. 

Alam, Aftab. Protein assay method. 5,300,440, Cl. 436-86.000. 

Albert Einstein College of Medicine: See— 

Rubinstein, Arye; Goldstein, Albert; and Podell, Howard I. 
5,300,059, Cl. 604-408.000. 

Albert, Timothy J.: See— 

Tackett, Wendell D.; Lohraff, Larry G.; Hendershot, Jay A.; Rizk, 
Gamil M.; Grana, Thomas A; Brown, George E.; and Albert, 
Timothy J., 5,299,859, Cl. 303-119.200. 

Albion Manufacturing Co. Ltd.: See— 

Newgas, John R., 5,299,719, Cl. 223-46.000. 

Albright, Harold D., Jr. Refrigerator with sliding interior frame. 
5,299,863, Cl. 312-404.000. 

Albright, Robert L., to Rohm and Haas Company. Composition and 
method for controlling cholesterol. 5,300,288, Cl. 424-78.080. 

Alcan Deutschland GmbH: See— 

Harrer, Josef; Kofahl, Klaus; and Stocker, Peter, 5,299,490, Cl. 
92-208.000. 

Alcan International Limited: See— 

Bruski, Richard S.; Hudson, Larry G.; Jin, Iljoon; Lloyd, David J.; 
and Skibo, Michael D., 5,299,724, Cl. 266-207.000. 

Alcare Co., Ltd.: See— 

Kubo, Yoshinori, 5,300,052, Cl. 604-349.000. 

Alcatel Network Systems, Inc.: See— 

Czerwiec, Richard M.; and Sutherland, Joseph E., 5,301,050, Cl. 
395-110.000. 

Moore, Andrew J.; Ma, David L. S.; Bontz, Robert L.; and Bon- 
ham, Harry B., Jr., 5,301,251, Cl. 385-91.000. 

Alcatel N.V.: See— 

Audouin, Olivier; Gabriagues, Jean-Michel; and Sotom, Michel, 
5,301,052, Cl. 359-124.000. 

Henrion, Michel, 5,301,192, Cl. 370-94.100. 

Alcon Laboratories, Inc.: See— 

Park, Joonsup, 5,300,287, Cl. 424-78.040. 

Alcone, Jerry M.; and Jeter, James W., to Hughes Aircraft Company. 
Absoulte velocity sensor. 5,301,130, Cl. 364-565.000. 

Alcorn, Byron A.; Cherry, Robert W.; Coleman, Mark D.; and Rauch- 
fuss, Brian D., to Hewlett-Packard Company. Window-relative 
dither circuit. 5, 301,269, Cl. 395-158.000. 


and Kuwabara, Yasuo, 


William M.; and Aki, Shota, 5,301,327, Cl. 


LIST OF PATENTEES 


APRIL 5, 1994 


Alemany, Lawrence B.: See— 

Brown, Stephen H.; Le, 5 Sere N.; and Alemany, Lawrence B., 
5,300,126, Cl. 44-449.000. 

Alexander, Alton L. Vehicle toilet vent apparatus. 5,299,326, Cl. 4- 
209.00R. 

Alexander Machinery, Inc.: See— 

Alexander, William J., III, 5,299,753, Cl. 242-75.200. 

Alexander, William J., III, to Alexander Machinery, Inc. Cloth takeup 
and method. 5,299,753, Cl. 242-75.200. 

Alexandrovich, Peter S.: See— 

Rimai, Donald S.; Tyagi, Dinesh; Light, William A.; Alexan- 
drovich, Peter S.; and Bugner, Douglas E., 5,300,384, Cl. 
430-47.000. 

Alexsandrovich, Benjamin M.: See— 

Godyak, Valery A.; Piejak, Robert B.; and Alexsandrovich, Benja- 
min M., 5,300,860, Cl. 315-39.000. 

Alfa Wassermann S.p.A.: See— 

Egidio, Marchi; and Gianfranco, Tamagnone, 5,300,300, Cl. 
424-456.000. 

Alfred Teves GmbH: See— 

Beck, Erhard, 5,299,858, Cl. 303-113.200. 

Weiler, Rolf; and Bach, Uwe, 5,299,665, Cl. 188-73.440. 

Alitec Corporation: See— 

Zanetis, C. Christopher, 5,299,857, Cl. 299-39.000. 

Alker, Bernd: See— 

Muller, Michael; Podszun, Wolfgang; and Alker, Bernd, 5,300,537, 
Cl. 523-115.000. 

All Ship Enterprise Co., Ltd.: See— 

Chen, Shih-Yu, 5,299,438, Cl. 70-209.000. 

Allaigre, Jean-Pierre; and Desbois, Jacques, to Norchim. Salt of 6- 
piperidino-2,4-diaminopyrimidine 3-oxide and aceturic acid, its prepa- 
ration and its dermato-cosmetological application. 5,300,510, Cl. 
514-272.000. 

Allcock, Michael: See— 

Baria, Roy; Manning, Michael; and Allcock, Michael, 5,301,169, 
Cl. 367-147.000. 

Allemand, Pierre-Marc: See— 

Agrawal, Anoop; Grimes, Frederick R.; Allemand, Pierre-Marc; 
and Trosky, Michael, Jr., 5,300,374, Cl. 429-192.000. 

Allen, Charles L., Jr.: See— 

Beerbower, James N.; Allen, Charles L., Jr.; Klaber, Lowell R.; 
and Kuhl, John F., 5,299,709, Cl. 220-445.000. 

Allen, Franklin J., Jr., to Almic Industries. Programmable lighting 
control system. 5,300,864, Cl. 315-314.000. 

Allen, Jimmy D.: See— 

Hillman, Robert S.; Cobb, Michael E.; Allen, Jimmy D.; Gibbons, 
Ian; Ostoich, Vladimir E.; and Winfrey, Laura J., 5,300,779, Cl. 
250-341.000. 

Allen, L. Scott; and Mills, William R., to Mobil Oil Corporation. Appa- 
ratus for producing a porosity log of a subsurface formation corrected 
for detector standoff. 5,300,770, Cl. 250-269.000. 

Allen, Richard C.: See— 

Hamer, R. Richard L.; Freed, Brian; and Allen, Richard C., 
5,300,527, Cl. 514-648.000. 

Allen, Robert J.; Vora, Ravindra J.; and De Marinis, Michael, to Me- 
tallgesellschaft AG. Antipercolation gas-diffusion electrode and 
method of making same. 5,300,206, Cl. 204-284.000. 

Allergan, Inc.: See— 

Chow, Ken, 5,300,499, Cl. 514-231.500. 

Glick, Robert E., 5,300,262, Cl. 264-2.100. 

Gluchowski, Charles, 5,300,504, Cl. 514-249.000. 

Gwon, Arlene E.; and Meadows, David, 5,300,114, Cl. 623-4.000. 

Allied Precision Industries, Inc.: See— 

Reusche, Thomas K.; Reusche, Donald W.; and Owen, Donald B., 
5,299,769, Cl. 248-219.200. 

Allied-Signal Inc.: See— 

Page, George W.; High, Glen T.; Prevallet, Larry C.; and Free, 
Joseph W., 5,299,417, Cl. 60-39.282. 

Tackett, Wendell D.; Lohraff, Larry G.; Hendershot, Jay A.; Rizk, 
Gamil M.; Grana, Thomas A; Brown, George E.; and Albert, 
Timothy J., 5,299,859, Cl. 303-119.200. 

Wright, Allen B., 5,300,223, Cl. 210-232.000. 

AlliedSignal Inc.: See— 

Bescoby, Frank A.; and Araki, Roy T., 5,299,763, Cl. 244-118.500. 

Mitchell, William J., 5,301,114, Cl. 364-453.000. 

Almic Industries: See— 

Allen, Franklin J., Jr., 5,300,864, Cl. 315-314.000. 

Almog, Yaacov: See— 

Landa, Benzion; Almog, Yaacov; Ben-Avraham, Peretz; and Leva- 
non, Moshe, 5,300,390, Cl. 430-115.000. 

Aluminum Company of America: See— 

McKaughan, Stephen V.; Nevers, Gary F.; Landry, Joseph W.; 
Fallon, John P.; and Adomaitis, Paul R., 5,301,129, Cl. 
364-552.000. 

Aluminum Pechiney: See— 

Rambaud, Rene C., 5,299,694, Cl. 209-135.000. 

Alvarado, Carlos A.; Letona, Cesar A.; and Perez, Arturo A. Tissue- 
equivalent membrane from bovine esophageal tissue. 5,300,306, Cl. 
424-550.000. 

Alvarez, Richard D., to International Business Machines Corp. System 
having microprocessor local memory expansion capability through 
removable coupling of local memory expansion boards directly to the 
high speed microprocessor local bus. 5,301,343, Cl. 395-800.000. 

Amadon, Charles G.; Combest, Rick F.; Stanhope, David M.; and 
Elliott, Cameron S., to Cellular Technical Services Company, Inc. 
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Cellular telephone system with remote programming, voice respon- 
sive registration and real time billing. 5,301,223, Cl. 379-58.000. 

Amanda Bent Bolt Co.: See— 

Meyer, Morris A.; and Darst, Wilbur L., 5,299,469, Cl. 74-586.000. 

Amano, Hideaki: See— 

Makino, Toshiaki; Goto, Marutomo; Kimura, Hideyuki; Yamagu- 
chi, Takashi; Hirai, Hiromu; Kono, Takashi; Okada, Ryoji; 
Yamada, Toshihiro; Yoshimura, Yasuhiro; Amano, Hideaki; 
Takatsuka, Akio; Matsushita, Toshio; Yamaura, Satoru; and 
Koizumi, Yuichi, 5,301,078, Cl. 360-106.000. 

Amanuma, Tatsuo: See— 

Fukuhara, Toru; Sosa, Toshio; Dobashi, Toshio; Sasagaki, 
Nobuaki; Hara, Masaharu; Kanai, Hachiro; Yokonuma, 
Norikazu; Tsukahara, Daiki; Machida, Kiyosada; Kotani, 
Noriyasu; Kato, Minoru; Inoue, Hideya; Miyamoto, Hidenori; 
Otani, Tadashi; Ohtsubo, Yoshiaki; and Amanuma, Tatsuo, 
5,300,970, Cl. 354-415.000. 

Amedeo, Robert J.: See— 

Langan, John A.; Amedeo, Robert J.; and Thomas, Nancy L., 
5,301,335, Cl. 395-775.000. 

American Cyanamid Company: See— 

Doehner, Robert F., Jr., 5,300,479, Cl. 504-261.000. 

Kremer, Kenneth A. M., 5,300,688, Cl. 564-149.000. 

Sheth, Nitin V.; Valorose, Joseph J., Jr.; Ellway, Keith A.; Gane- 
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support to permit dithering motion. 5,301,042, Cl. 358-474.000. 

Blankenship, Buck M. Raptor protection unit for use on a power pole. 
5,299,528, Cl. 119-26.000. 

Blatt, John A.; and Tomlin, David C., to Blatt, John A. Gripper assem- 
bly. 5,299,847, Cl. 294-88.000. 

Blechen, Frederick C., to Boeing Company, The. Apparatus and meth- 
ods for controlling aircraft thrust during a climb. 5,299,765, Cl. 
244-182.000. 

Bleier, Zvi; and Lipkins, Morton S., to PLX Inc. High accuracy peri- 
scope assembly. 5,301,067, Cl. 359-857.000. 





PI8 


Blickle, Peter; Coutandin, Jochen; Herbrechtsmeier, Peter; Hintzer, 
Klaus; and Wieners, Gerhard, to Hoechst Aktiengesellschaft. Trans- 
parent thermoplastic molding compound and use thereof. 5,301,254, 
Cl. 385-143.000. 

Block, Michael H.; Harrison, Alison; and Hargreaves, Rodney B., to 

Imperial Chemical Industries PLC. 2-furyl-oxazolo[5, 4-d]-pyrimi- 
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quests by data type and locating data by data type matching. 
5,301,339, Cl. 395-800.000. 

BOC Group, Inc., The: See— 

Yap, Loo T., 5,299,929, Cl. 431-8.000. 

Bock, Lawrence A.; Pastorino, Ronald L.; and Nordhaus, Douglas, to 
Witco Corporation. Aqueous dispersions of peroxides. 5,300,600, Cl. 
526-202.000. 

Boda, James C.; and Peterson, Stephen A., to Fiskars Oy Ab. Rotary 
blade actuator for a hand held cutter. 5,299,355, Cl. 30-162.000. 

Bodart, Edward D.; and Morgenthaler, Gerald T., to McDonnell 
Douglas Corporation. Metallic structural panel and method of fabri- 
cation. 5,300,367, Cl. 428-586.000. 

— EB e P.; and Phelps, Peter D., to General Electric Company. 

for making polycarbonate substantially free of diaryl carbon- 
a £5300, 623, Cl. 528-199.000. 

Boden, Eugene P.; and Phelps, Peter D., to General Electric Company. 
Method for making flame retardant polycarbonate. 5,300,624, Cl. 
528-199.000. 

Boden, Richard M.; Fujioka, Futoshi; and Hanna, Marie R., to Interna- 
tional Flavors & Fragrances Inc. Fragrance use of dihydromethyl 
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Bolscher, Jeroen J. M.: See— 
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Kamyr AB: See— 

Richter, Johan C. F. C.; and Richter, Ole J., 5,300,195, Cl. 
162-246.000. 
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358-451.000. 

Kania, Charles M.: See— 


Zezinka, Edward W.; Vicha, Susan K.; and Kania, Charles M., 
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Shinobu; and Lizawa, Ryuji, 


and Kamosaki, Tetsu, 
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Kato, Tatsunori; Kodama, Katsuhiko; Tajima, Masahiko; and 
Morikawa, Junya, to Nippondenso, Co., Ltd. Air-fuel ratio control 
apparatus of internal combustion engine. 5,299,546, Cl. 123-520.000. 

Kato, Tetsuya: See— 

Kaneko, Takashi; Suzuki, Tatsuo; Inoue, Yoshihisa; and Kato, 
Tetsuya, 5,299,850, Cl. 296-107.000. 
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Kawai, Yasuhiro: See— 

Yamada, Minoru; Kose, Junichi; Matsuda, Shinichi; and Kawai, 
Yasuhiro, 5,300,405, Cl. 430-363.000. 
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to Hitachi, Ltd. Distillation apparatus with porous membrane and 
heat pump. 5,300,197, Cl. 202-177.000. 

Mitchell, William J., to AlliedSignal Inc. Inertial navigation system 
including self-contained performance validating arrangement. 
5,301,114, Cl. 364-453.000. 

Mitsubishi Denki Fabusbhiki Kaisha: See— 

Minami, Hiroyuki, 5,300,378, Cl. 430-5.000. 

Mitsubishi Denki Kabushiki Kaisha: See— 

Abe, Nobuskue, 5,301,140, Cl. 364-769.000. 

Arai, Hajime, 5,300,804, Cl. 257-332.000. 

Hachisuka, Atsushi; Nagatomo, Masao; Ogoh, Ikuo; Genjou, 
Hideki; Okumura, Yoshinori; and Matsukawa, Takayuki, 
5,300,444, Cl. 437-29.000. 

Inoue, Yoshiji; and Umeyama, Takehiko, 
307-351.000. 

Kamon, Kazuya, 5,300,967, Cl. 353-97.000. 

Kamon, Kazuya, 5,300,972, Cl. 355-71.000. 

Kawasaki, Hirokazu, 5,301,198, Cl. 371-19.000. 

Maeda, Hajime; Tachikawa, Toru; and Yoshikawa, Hitoshi, 
5,299,955, Cl. 439-500.000. 

Matsuo, Takahiro; Fujiyama, Toshiki; and Kengaku, Toru, 
5,301,137, Cl. 364-748.000. 

Mizuta, Masaharu, 5,300,765, Cl. 235-492.000. 

Mohri, Atsushi; and Saito, Yuuichi, 5,301,296, Cl. 395-425.000. 

Nakamura, Shizuka, 5,301,256, Cl. 395-10.000. 

Nishimura, Yukinobu; Taniguchi, Nobutake; Shimomura, Set- 
suhiro; and Tanimoto, Kouji, 5,301,126, Cl. 364-510.000. 

Oku, Tomoki, 5,300,445, Cl. 437-40.000. 

Sayama, Masahiko; and Hara, Toshiro, 5,300,820, Cl. 307-234.000. 

Sugimoto, Hiroshi; Matsui, Teruhito; Ohtsuka, Ken-ichi; Abe, Yuji; 
and Ohishi, Toshiyuki, 5,300,190, Cl. 156-653.000. 

Suzuki, Katsunori; and Yoshida, Toyohiko, 5,300,811, Cl. 
257-691.000. 

Taruya, Masaaki; and Koiwa, Mitsuru, 5,299,543, Cl. 123-479.000. 

Terada, Hiroaki; Nishikawa, Hiroaki; Sakuta, Yoshio; Nishikawa, 
Youichiro; Hara, Shuji; Inaoka, Yoshie; Yamasaki, Tetsuo; 
Shima, Kenji; Yoshida, Shin-ichi; and Hine, Shunji, 5,301,313, Cl. 
395-600.000. 

Toyoda, Akinori; Fukushima, Akio; Sone, Yasuo; Oohara, 
Hiroyuki; Arai, Yasuyuki; and Matsushita, Akihiro, 5,299,634, Cl. 
165-135.000. 

Tsujido, Yoshinori; and Tayaoka, Eriko, 5,300,948, Cl. 345-189.000. 

Uenaka, Takeshi; Maeda, Hajime; Ikeda, Yasumori; Tachikawa, 
Toru; and Onoda, Shigeo, 5,299,940, Cl. 439-76.000. 

Utsui, Yoshihiko; Tado, Masahiro; Sugimoto, Hidehiko; and Wada, 
Shunichi, 5,301,111, Cl. 364-424.050. 

Wada, Shunichi; and Naito, Yasuo, 5,299,650, Cl. 180-79.100. 

Wada, Tomohisa; and Murakami, Shuji, 5,301,155, Cl. 365-201.000. 

Mitsubishi Electric Engineering Company Limited: See— 

Inoue, Yoshiji; and Umeyama, Takehiko, 5,300,825, Cl. 
307-351.000. 

Mitsubishi Jukogyo Kabushiki Kaisha: See— 

Katou, Naoyoshi; Itoh, Hirofumi; Tamiya, Seiki; and Takahara, 
Masateru, 5,299,899, Cl. 413-27.000. 

Mitsubishi Kasei Corporation: See— 

Morita, Yoshiharu; and Hirayama, Koichiro, 5,300,525, Cl. 
514-548.000. 

Mitsubishi Materials Corporation: See— 

Ueda, Akira; Kubota, Yasuhiro; and Araki, Tsutomu, 5,300,276, Cl. 
423-657.000. 

Mitsubishi Nuclear Fuel Co.: See— 

Kato, Akihiro; Yoshida, Masashi; and Ohuchi, Katsunori, 
5,301,214, Cl. 376-261.000. 

Mitsubishi Nuclear Fuel Company Ltd.: See— 

Shirato, Wataru; and Kamei, Yoshinobu, 5,300,677, Cl. 560-68.000. 

Mitsubishi Paper Mills Limited: See— 

Date, Sukeaki; Terashima, Eiichi; Kondo, Toshiro; Matsubara, Eiji; 
Okushima, Masao; and Sumi, Seiichi, 5,300,410, Cl. 430-488.000. 

Mitsubishi Petrochemical Co., Ltd.: See— 

Ue, Makoto; Takeda, Masayuki; and Satoh, Tomohiro, 5,301,087, 
Cl. 361-505.000. 

Mitsui Petrochemical Industries, Ltd.: See— 

Honma, Shiro, 5,300,352, Cl. 428-212.000. 

Kurisu, Masayoshi; Utaka, Koji; Inagaki, Hajime; Tokita, Suguru; 
Miyamoto, Kazuyuki; Hattori, Yukari; Murakoshi, Noriyuki; and 
Saito, Tsutomu, 5,300,558, Cl. 524-707.000. 

Minoda, Takeshi; and CKurisu, Masayoshi, 
369-280.000. 

Otawa, Yasuhiko; Okamoto, Katsuo; Kioka, Mamoru; and Ueda, 
Takashi, 5,300,581, Cl. 525-301.000. 

Mitsui Toatsu Chemicals Chemicals, Incorporated: See— 

Takuma, Keisuke; Ohyama, Tsukasa; Mikoda, Tamio; Ghoda, 
Isamu; Koshida, Hitoshi; and Igata, Akitoshi, 5,300,475, Cl. 
503-227.000. 
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Mitsui Toatsu Chemicals, Inc. 
Nakatsuka, Masakatsu; Gani “Atsuo; Hasegawa, Kiyoharu; Kik- 
kawa, Kazuyoshi; and Yamaguchi, Akihiro, 5,300,473, Cl. 
503-221.000. 

Nakatsuka, Masakatsu; an’. Atsuo; Hasegawa, Kiyoharu; Kik- 
kawa, Kazuyoshi; and Yamaguchi, Akihiro, 5,300,661, Cl. 
549-226.000. 

Nozaki, Shohei; Murata, Naohiro; and Miyazaki, Kiyoo, 5,300,653, 
Cl. 548-497.000. 

Okikawa, Hideaki; Tamai, a Ser ee Katsuaki; Kawashima, 
Saburo; Yamaguchi, Akihiro; and Asanuma, Tadashi, 5,300,620, 
Cl. 528-172.000. 

Mitsuishi Jidosha Kogyo Kabushiki Kaisha: See— 

Kakida, Takuya; Inoue, Noriyuki; Okada, Shoichi; Mikami, Akira; 

oshi; and Watanabe, Yuji, 5,299,506, Cl. 


Mittal, Manmohan, to Silicon Systems, Inc. Hierarchical netlist extrac- 
tion tool. 5,301,318, Cl. 395-600.000. 

Miura, Yasushi; Fukushima, Hisashi; and Moriguchi, Haruhiko, to 
Canon Kabushiki Kaisha. Ink jet recording method and apparatus for 
maintaining efficient ink viscosity. 5,300,969, Cl. 346-1.100. 

Miyai, Kiyoshi: See— 

Tsukakoshi, Yukio; Miyai, Kiyoshi; Hirose, Satoshi; Horiuchi, 
Tatsuhito; and Kumida, Minoru, 5,300,979, Cl. 355-200.000. 

Miyaji, Takayuki: See— 

Nakamaru, Takashi; Watai, Tadashi; Rokugawa, Masayuki; 
Tsunoda, Kouichi; Umeki, Tadayoshi; Miyaji, Takayuki; and 
Yamada, Kenji, 5,300,366, Cl. 428-549.000. 
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punching press machine. 5,299,477, Cl. 83-13.000. 

Miyake, Haruhisa: See— 

— Tada, Misaki; and Miyake, Haruhisa, 5,300,204, Cl. 

Sugaya, Yoshio; Kanazawa, Misaki; and Miyake, Haruhisa, 
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Miyake, Norifumi, to Canon Kabushiki Kaisha. Sheet feeding appara- 
tus. 5,299,795, Cl. 271-9.000. 

Miyamoto, Hidenori: See— 

Fukuhara, Toru; Sosa, Toshio; Dobashi, Toshio; Sasagaki, 
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84-611.000. 

Miyamoto, Hisashi: See— 

Ogawa, Hidenori; Miyamoto, Hisashi; Kondo, Kazumi; Yamashita, 

akaya, Kenji; Komatsu, Hajime; Tanaka, Michinori; 
Kitano, Kazuyoshi; Fujiioka, Takafumi; Teramoto, Shuji; 
Tominaga, Michiaki; and Yabuuchi, Yoichi, 5,300,513, Cl. 

514-312.000. 

Miyamoto, Kazuyuki: See— 

Kurisu, Masayoshi; Utaka, Koji; Inagaki, Hajime; Tokita, Suguru; 
Miyamoto, Kazuyuki; Hattori, Yukari; Murakoshi, Noriyuki; and 
Saito, Tsutomu, 5,300,558, Cl. 524-707.000. 

Miyamoto, Reiji: See— 

Akimoto, Hideo; Narasaki, Shiro; and Miyamoto, Reiji, 5,300,548, 
Cl. 524-271.000. 

Miyasaka, Tetsuo, to Olympus Optical Co., Ltd. Camera with display 
= rr he a control operation to be executed. 5,300,978, Cl. 

54-412.000. 


Miyashita, Kazuo, to Matsushita Electric Industrial, Co., Ltd. Inference 
processor using data consistency holder. 5,301,260, Cl. 395-54.000. 

Miyashita, Tsutomu: See— 

Satoh, Yoshio; Miyashita, Tsutomu; Ikata, Osamu; Takamatsu, 
Mitsuo; and — Takashi, 5,300,902, Cl. 333-193.000. 
Miyatake, Hisakazu: See— 

Nakagawa, Toshiaki; and Miyatake, Hisakazu, 5,299,450, Cl. 

73-78.000. 

Miyawaki, Katsuaki: See— 

Wada, Takeo; Obu, Makoto; Kawanishi, Toshiyuki; Tarumi, 
Noriyoshi; Igarashi, Masato; Mori, Takashi; Miyawaki, Katsuaki; 
and Suzuki, Minoru, 5, 300,952, Cl. 346-76.0PH. 

Miyawaki, Naokazu, to Kabushiki Kaisha Toshiba. Control circuit for 
controlling an operation mode in a pseudo-static ram. 5,301,164, Cl. 
365-233.000. 

Miyazaki, Kiyoo: See— 

Nozaki, Shohei; Murata, Naohiro; and Miyazaki, Kiyoo, 5,300,653, 
Cl. 548-497.000. 

Miyazaki, Takanori; and Izumi, Sinitirou, to Tokyo Electron Limited; 
and Tokyo Electron Saga Limited. Cleaning device. 5,299,584, Cl. 
134-56.00R. 

Miyazawa, Tetsuo; Ichishima, Masashi; Aizawa, Masanori; Imazu, 
Katsuhiro; and Tadaki, Yasufumi, to Toyo Seikan Kaisha, Ltd. Lami- 
nated draw-formed container having excellent shock resistance and 
process for producing the same. 5,300,335, Cl. 428-35.800. 

Mizoguchi, Yutaka: See— 

Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; 
Kitamura, Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, 
Yutaka; Terada, Katsuhiko; Takahashi, Toshinori; and Takana- 
shi, Itsuo, 5,300,351, Cl. 428-207.000. 

Mizuguchi, Toshinori: See— 

Okada, Koji; Ohnari, Yoshihide; Mizuguchi, Toshinori; and 
Hazama, Junichi, 5,300,619, Cl. 528-170.000. 
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Mizuno, Chiaki; Kiyama, Masatoshi; Komi, Takao; Ogawa, Hiroshi; 
Fujiyama, Masaaki; and Funabashi, Shinichi, to Fuji Photo Film Co., 
Ltd. Method of preparing magnetic coating composition. 5,300,244, 
Cl. 252-62.540. 

Mizuno, Hisashi: See— 

Takimoto, Masahiro; , Hisashi; and Hirano, Junichi, 
5,300,532, Cl. 521-51.000. 
ta, Masaharu, to Mitsubishi Denki Kabushiki Kaisha. Memory 
card ‘d'with latch-up protection. 5,300,765, Cl. 235-492.000. 

Mizuuchi, Kiminori: See— 

Kitaoka, Yasuo; Yamamoto, Kazuhisa; Mizuuchi, Kiminori; Kato, 
Makoto; and Sogawa, Fumihiro, 5,301,059, Cl. 359-332.000. 
Moard, David: and Greiner, Leonard. Apparatus and method for de- 
creasing nitrogen oxide emissions from internal combustion power 

sources. 5,299,536, Cl. 123-3.000. 

Mobil Oil Corporation: See— 

Allen, L. ; and Mills, William R., 5,300,770, Cl. 250-269.000. 

Bartilucci, Mark P.; Fogarty, John T.; Galiano-Roth, Angela S.; 
and Kelly, Francis X., 5,300,213, Cl. 208-87.000. 

Brown, Stephen H.; Le, Smeg N.; and Alemany, Lawrence B., 
5,300,126, Cl. 44-449.000. 

Chitnis, Girish K.; and Herbst, Joseph A., 
208-1 14.000. 

Colombo, Edward A., 5,300,748, Cl. 219-734.000. 

Hikes, Dale J., 5,299,657, Cl. 184-6.220. 

Kresge, Charles T.; and Roth, Wielsaw J., 5,300,277, Cl. 
423-703.000. 

Sprunt, Eve S.; and Djabbarah, Nizar F., 5,299,453, Cl. 73-153.000. 

Mochida, Ei: See— 

Kunihiro, Yasuyuki; Tanaka, Ryo; Ichimura, Michio; Uemura, 
Akio; Ohzawa, Nobuo; and Mochida, Ei, 5,300,490, Cl. 
514-8.000. 

Mochida Pharmaceutical Co., Ltd.: See—- 

Kunihiro, Yasuyuki; Tanaka, Ryo; Ichimura, Michio; Uemura, 
Akio; Ohzawa, Nobuo; and Mochida, Ei, 5,300,490, Cl. 
514-8.000. 

Modic, Michael J., to Shell Oil Company. Low temperature toughening 
of polyesters with a modified block copolymer. 5,300,567, Cl. 
525-64.000. 

Moegel, Helmut. Process and device for disposing of organic vapours, 
in particular solvent vapours. 5,300,202, Cl. 204-157.300. 

Mogavero, Cesare, to Saiag Industria S.p.A. Connection and/or T-joint 
for. flexible tubes. 5,299,839, Ci. 285- Ti0.000. 

Mohr, Peter: See— 

Klaus, Michael; Mohr, Peter; and Weiss, Ekkehard, 5,300,522, Cl. 
514-450.000. 

Mohri, Atsushi; and Saito, Yuuichi, to Mitsubishi Denki Kabushiki 
Kaisha. Microprocessor with cache memory. 5,301,296, Cl. 
395-425.000. 


Mohri, Fumihito; Nomura, Takuji; and Miki, Shougo, to Kanegafuchi 
Kagaku Kogyo Kabushiki Kaisha. Bonded rare earth magnet and a 
process for manufacturing the same. 5,300,156, Cl. 148-104.000. 

Mohring, Fritz, to Eberspacher, J. Burner for a motor vehicle heater. 
5,299,554, Cl. 126-110.00D. 

Moldovan, Peter K.: See— 

Grass, William E.; Moldovan, Peter K.; Piber, Earl T.; Clarey, 
Robert J.; Jaeschke, James R.; Kihn, Robert A.; Smith, Richard 
G.; and Streich, Herbert R., 5,301,083, Cl. 361-64.000. 

Molex Incorporated: See— 

Burke, Rodger W.; Dambach, Philip J.; and Reisdorf, Paul A., 
5,299,942, Cl. 439-79.000. 

Molinaro, John R.: See— 

Seper, Karl W.; and Molinaro, John R., 5,300,201, Cl. 204-157.600. 

Molten Corporation: See— 

Ueno, Masato, 5, 299,936, Cl. 433-71.000. 

Momonoi, Kaishu: See— 

Ochiai, Hirokazu; Watanabe, Yasuo; Murotani, Yoshiharu; Fukuda, 
Hirohiko; Yoshino, Osamu; Minami, Shinzaburo; Hayashi, 
Toshio; and Momonoi, Kaishu, 5,300,497, Cl. 514-192.000. 

Monahan, Steven E.: See— 

Chandler, Willard F.; Jacobson, LaVerne B.; Johnson, Robert D.; 
and Monahan, Steven E., 5,299,393, Cl. 51-272.000. 

Mondt, William E.: See— 

oe Larry G.; Smoker, Kurt A.; Boese, Gerald J.; Mondt, 

William E.; Hasenack, Marvin L., Jr.; ‘Zappanti, James L.; Smith, 
Seth A.; and Moore, Edward D., 5, 301 082, Cl. 361-58. 000. 

Monma, Toshihiko: See— 

Kiyofuji, Takashi; Yamada, Hiroshi; Kinoshita, Kohsuke; and 
Monma, Toshihiko, 5,301,027, Cl. 348-589.000. 

Monsanto Company: See— 

Fleet, George W. J.; and Winchester, Bryan G., 5,300,659, Cl. 
548-556.000. 

Monsees, Thomas L.: See— 

Knapp, Terry R.; Monsees, Thomas L.; and Andrews, Winston A., 
5,300,120, Cl. 623-11.000. 

Monticup, Anthony T., Jr. Gasoline nozzle with retrofitted emergency 
shut-off valve. 5,299, 607, Cl. 141-208.000. 

Moody, Paul E., to United States of America, Navy. Positive displace- 
ment rotary pump. 5,299,922, Cl. 418-45.000. 

Moon, Kyung H., to Samsung Electronics Co., Ltd. Water feeding 
a of a boiling clothes washing machine. 5,299,340, Cl. 

Moonen, Chrit T. W., to United States of America, Health & Human 
Services. Method to enhance the sensitivity of MRI for magnetic 
susceptibility effects. 5,300,886, Cl. 324-309.000. 
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Mooney, Kieran G.: See— 

Sheth, Nitin V.; Valorose, Joseph J., Jr.; Ellway, Keith A.; Gane- 
san, Madurai G.; Mooney, Kieran G; and Johnson, Jerry B., 
5,300,304, Cl. 424-490,000. 

Moore, Andrew J.; Ma, David L. S.; Bontz, Robert L.; and Bonham, 
Harry B., Jr., to Alcatel Network Systems, Inc. Method and appara- 
tus for affixing an optic fiber tip in position with respect to a fiber 
communications circuit. 5,301,251, Cl. 385-91.000. 

Moore Business Forms, Inc.: See— 

Ballard, Patricia A., 5,299,979, Cl. 462-18.000. 

Downing, Richard S.; and Pustelnik, Daniel F., 5,300,177, Cl. 
156-290.000. 

Madole, Richard F., Jr., 5,299,833, Cl. 281-2.000. 

Moore, Edward D.: See— 

Stolarczyk, Larry G.; Smoker, Kurt A.; Boese, Gerald J.; Mondt, 
William E.; Hasenack, Marvin L., Jr.; Zappanti, James L.; Smith, 
Seth A.; and Moore, Edward D., 5,301,082, Cl. 361-58.000. 

Moore, John W.; and Buonaura, Anthony, to Swan Corporation, The. 
Easy-access shower base assembly. 5,299,330, Cl. 4-604.000. 

Moore, Lawrence A., to Resource Recovery Technologies, Inc. Re- 
claimer apparatus. 5, 300,267, Cl. 422-286.000. 

Moormann, Alan E.: See— 

Flynn, Daniel L.; and Moormann, Alan E., 5,300,512, Cl. 
514-305.000. 

Mordarski, Joseph G.: See— 

Wong, Dennis; Holub, Jiri; and Mordarski, Joseph G., 5,300,336, 
Cl. 428-35.900. 

Morgan, John W.: See— 

Mukadam, Hasham; and Morgan, John W., 
119-223.000. 

Morgan, Ronald D.; and Cutter, Gary R., to Procter & Gamble Com- 
pany, The. Granular laundry compositions having improved solubil- 
ity. 5,300,250, Cl. 252-135.000. 

Morgenthaler, Gerald T.: See— 

Bodart, Edward D.; and Morgenthaler, Gerald T., 5,300,367, Cl. 
428-586.000. 

Mori, Hisatoshi, to Casio Computer Co., Ltd. Anodizing method and 
apparatus. 5,300,209, Cl. 205-325.000. 

Mori, Satoshi: See— 

Koh, Shokyo; Koshimizu, Yoshiyuki; Suzuki, Yoshihiko; Mori, 
Satoshi; and Kuroda, Koki, 5,300,999, Cl. 355-289.000. 

Mori, Takashi: See— 

Wada, Takeo; Obu, Makoto; Kawanishi, Toshiyuki; Tarumi, 
Noriyoshi; Igarashi, Masato; Mori, Takashi; Miyawaki, Katsuaki; 
and Suzuki, Minoru, 5,300,952, Cl. 346-76.0PH. 

Mori, Yoshiteru: See— 

Y Yoshikado; Mori, Yoshiteru; and Matsuo, Toshihisa, 
5,299,794, Cl. 271-9.000. 

Morigaki, Masakazu: See— 

Seto, Nobuo; Yoneyama, Hiroyuki; Morigaki, Masakazu; Sakai, 
Hidekazu; Kobayashi, Hidetoshi; and Yamazaki, Shigeru, 
5,300,419, Cl. 430-551.000. 

Moriguchi, Haruhiko: See— 

Miura, Yasushi; Fukushima, Hisashi; and Moriguchi, Haruhiko, 
5,300,969, Cl. 346-1.100. 

Morikawa, Junya: See— 

Kato, Tatsunori; Kodama, Katsuhiko; Tajima, Masahiko; and 
Morikawa, Junya, 5,299,546, Cl. 123-520.000. 

Morimoto, Masaru: See— 

Ishida, Hiroki; Maruyama, Masao; Morimoto, Masaru; and 
Fujimoto, Nobuyuki, 5,299,984, Cl. 474-244.000. 

Morinaka, Katsuya: See— 

Kawaguri, Mariko; Yoshiike, Nobuyuki; Arita, Koji; Kobayashi, 
Susumu; and Morinaka, Katsuya, 5,299,428, Cl. 62-176.600. 

Morita, Yoshiharu; and Hirayama, Koichiro, to Mitsubishi Kasei Cor- 
poration. Anti-solid tumor agents. 5,300,525, Cl. 514-548.000. 

Moritani, Toshifumi, to Canon Kabushiki Kaisha. Temperature detect- 
ing device for heated rotary member. 5,299,870, Cl. 374-153.000. 

Moriwaki, Hideo: See— 

Kitamoto, Masakazu; Hosoda, Fumio; Moriwaki, Hideo; Tsutsumi, 
Kojiro; Wakashiro, Teruo; Takanohashi, Toshikastu; and 
Kitagawa, Hiroshi, 5,299,544, Cl. 123-520.000. 

Moriya, Nobuo; Asaoka, Sachio; Suda, Nobuyuki; Yamamoto, Susumu; 
Furukawa, Toshihiko; Sakura, Katsuhiko; Hashimoto, Kiyoshi; and 
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5,300,699, Cl. 568-724.000. 

Moriya, Yoshihito, to Toyota Jidosha Kabushiki Kaisha. Electric pitch 
control apparatus for variable-pitch propeller. 5,299,911, Cl. 
416-35.000. 

Moriyama, Koichi: See— 

Ohgita, Toshiki; Tokishige, Masato; Kubo, Takashi; and Moriyama, 
Koichi, 5,300,995, Cl. 355-282.000. 

Morphy, John R.: See— 

Porter, John R.; Millican, Thomas A.; Morphy, John R.; and 
Beeley, Nigel R. A., 5,300,501, Cl. 514-238.200. 
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Herrell, Russ W.; and Morrissey, Thomas P., 5,301,287, Cl. 
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Morsen, Ewald: See— 

Krummel, Harald; Morsen, Ewald; Vogt, Helge; and Weidmann, 
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Motorola, Inc: See— 

Capp, John K.; Neutzman, Keith W.; and Parkes, John J., Jr., 
5,300,937, Cl. 343-702.000. 

Motorola, Inc.: See— 

Aksoy, Adnan; and Bresin, Mark S., 5,300,372, Cl. 429-65.000. 

Arens, John W.; Borth, David E.; and Kepler, James F. M., 
5,301,364, Cl. 455-69.000. 
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Takakura, Tadashi; Goto, Eiji; Takishima, Seiji; Takada, Hiro- 
mitsu; Mifune, Einosuke; T: i, Yoshio; Takagi, Fumito; 
and Hirosawa, Yuji, 5,299,383, Cl. 47-58.000. 

Takada, Mikihiko: See— 

Fuma, Hiroshi; Saitou, Hisahiro; and Takada, Mikihiko, 5,300,984, 
Cl. 355-208.000. 
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Takadoi, Masanori: See— 

Takano, Yasuo; Takadoi, Masanori; Hirayama, Takashi; 
Yamanishi, Atsuhiro, 5,300,515, Cl. 514-318.000. 

Takagi, Fumito: See— 

Takakura, Tadashi; Goto, Eiji; Takishima, Seiji; Takada, Hiro- 
mitsu; Mifune, Einosuke; Takahashi, Yoshio; Takagi, Fumito; 
and Hirosawa, Yuji, 5,299,383, Cl. 47-58.000. 

Takagi, Yasuo, to Kabushiki Kaisha Toshiba. Power system stabilizer 
estimating a power system impedance. 5,300,876, Cl. 322-58.000. 

Takahara, Masateru: See— 

Katou, Naoyoshi; Itoh, Hirofumi; Tamiya, Seiki; and Takahara, 
Masateru, 5,299,899, Cl. 413-27.000. 

Takahashi, Atsushi: See— 

Hase, Hiroaki; Kikuta, Kazutsune; Takahashi, Atsushi; and Konot- 
sune, Shiro, 5,300,364, Cl. 428-458.000. 

Takahashi, Jun-ichi: See— 

Ikenaga, Takeshi; and Takahashi, 5,301,199, Cl. 
371-22.500. 

Takahashi, Minoru; and Ono, Makoto, to TDK Corporation. Ultrasonic 
wave nebulizer. 5,299,739, Cl. 239-102.200. 

Takahashi, Shin; and Fujimoto, Yoshiaki, to Toagosei Chemical Indus- 
try Co., Ltd. Catalytic composition for photopolymerization and a 
photopolymerizable composition containing the same. 5,300,536, Cl. 
522-8.000. 

Takahashi, Shizuo: See— 

Endo, Tsunehiro; Takahashi, Shizuo; Taniguchi, Masaya; 
Maruyama, Hiroshi; and Ishida, Seiji, 5,300,872, Cl. 318-802.000. 

Takahashi, Susumu; Toda, Toshiki; and Iwata, Fujio, to Toppan Print- 
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Cl. 359-567.000. 
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Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; Kitamura, 
Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, Yutaka; Terada, 
Katsuhiko; Takahashi, Toshinori; and Takanashi, Itsuo, to Victor 
Company of Japan, Ltd. Heat-sensitive hot-melt image transfer sheet. 
5,300,351, Cl. 428-207.000. 

Takahashi, Toshinori: See— 

Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; 
Kitamura, Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, 
Yutaka; Terada, Katsuhiko; Takahashi, Toshinori; and Takana- 
shi, Itsuo, 5,300,351, Cl. 428-207.000. 

Takahashi, Yoshio: See— 

Takakura, Tadashi; Goto, Eiji; Takishima, Seiji; Takada, Hiro- 
mitsu; Mifune, Einosuke; Takahashi, Yoshio; Takagi, Fumito; 
and Hirosawa, Yuji, 5,299,383, Cl. 47-58.000. 

Takakura, Tadashi; Goto, Eiji; Takishima, Seiji; Takada, Hiromitsu; 
Mifune, Einosuke; Takahashi, Yoshio; Takagi, Fumito; and 
Hirosawa, Yuji, to Tadashi Takakura; and Shimizu Construction Co., 
Ltd. Plant cultivation method and apparatus therefor. 5,299,383, Cl. 
47-58.000. 

Takamatsu, Mitsuo: See— 

Satoh, Yoshio; Miyashita, Tsutomu; Ikata, Osamu; Takamatsu, 
Mitsuo; and Matsuda, Takashi, 5,300,902, Cl. 333-193.000. 

Takanashi, Itsuo: See— 

Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; 
Kitamura, Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, 
Yutaka; Terada, Katsuhiko; Takahashi, Toshinori; and Takana- 
shi, Itsuo, 5,300,351, Cl. 428-207.000. 

Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; 
Kitamura, Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, 
Yutaka; Terada, Katsuhiko; Takahashi, Toshinori; and Takana- 
shi, Itsuo, 5,300,351, Cl. 428-207.000. 

Takanashi, Katsuya: See— 

Kawai, Takahiro; Shinozaki, Masatsugu; Sadamitsu, Hitoshi; 
Kyoda, Tadashi; Takanashi, Katsuya; and Uchida, Hironori, 
5,301,294, Cl. 395-425.000. 

Takano, Satoshi: See— 

Yoshida, Noriyuki; Takano, Satoshi; Okuda, Shigeru; Hayashi, 
Noriki; Hara, Tsukushi; Okaniwa, Kiyoshi; and Yamamoto, 
Takahiko, 5,300,485, Cl. 505-474.000. 

Takano, Seiichi; and Ogasawara, Kunio, to Chisso Corporation. 
Method for producing (+)-estrone derivatives. 5,300,664, Cl. 
552-510.000. 

Takano, Yasuo; Takadoi, Masanori; Hirayama, Takashi; and Yamanishi, 
Atsuhiro, to Kyorin Pharmaceutical Co., Ltd. Carbamic acid deriva- 
tives and method for preparing the same. 5,300,515, Cl. 514-318.000. 

Takanohashi, Toshikastu: See— 

Kitamoto, Masakazu; Hosoda, Fumio; Moriwaki, Hideo; Tsutsumi, 
Kojiro; Wakashiro, Teruo; Takanohashi, Toshikastu; and 
Kitagawa, Hiroshi, 5,299,544, Cl. 123-520.000. 

Takanori, Ninomiya; Yoshimura, Kazushi; and Nomoto, Mineo, to 
Hitachi, Ltd. Method for pattern inspection and apparatus therefor. 
5,301,248, Cl. 382-8.000. 
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Nagae, Yoshiharu; Takasaka, Masahiro; 
Kitajima, Masaaki; and Kinugawa, Kiyoshige, 5,301,047, cL. 
359-55.000. 

Takashima, Tokuhei, to Graphico Co., Ltd. Parallel processing system. 

5,301,089, Cl. 361-744.000. 

Takashima, Tomonobu: See— 

Toyofuku, Hidetoshi; Kajiwara, Masanori; Tanaka, Takeshi; Mase, 
gr Atsuyuki; and Takashima, Tomonobu, 5,301,193, 


LIST OF PATENTEES 


PI 79 


Takata Corporation: See— 

Fujimura, Yoshiichi; and Matsuura, Shizutaka, 5,299,854, Cl. 
297-472.000. 

Igawa, Tadahiro, 5,299,827, Cl. 280-732.000. 

Nakajima, Hideo; and Kokeguchi, Akira, 5,299,828, Cl. 
280-741.000. 

Takatsuka, Akio: See— 

Makino, Toshiaki; Goto, Marutomo; Kimura, Hideyuki; Yamagu- 
chi, Takashi; Hirai, Hiromu; Kono, Takashi; Okada, Ryoji; 
Yamada, Toshihiro; Yoshimura, Yasuhiro; Amano, Hideaki; 
Takatsuka, Akio; Matsushita, Toshio; Yamaura, Satoru; and 
Koizumi, Yuichi, 5,301,078, Cl. 360-106.000. 

Takayama, Michio, to Texas Instruments Incorporated. Wafer transfer 
machine. 5,299,901, Cl. 414-404.000. 

Takayanagi, Yoshiaki: See— 

Hirabayashi, Hiromitsu; Kusaka, Kensaku; Arai, Atsushi; and 
Takayanagi, Yoshiaki, 5,300,997, Cl. 355-285.000. 

Takeda Chemical Industries, Ltd.: See— 

Aono, Tetsuya; Suno, Masahiro; and Kito, Go, 5,300,639, Cl. 
540-527.000. 

Igarashi, Akira; Ogura, Koh; Asai, Masayuki; Okubo, Kazuya; and 
Kuwazuru, Yosei, 5,300,520, Cl. 514-367.000. 

Natsugari, Hideaki; Tawada, Hiroyuki; and Ikeda, Hitoshi, 
5,300,646, Cl. 546-141.000. 

Takeda, Katsu: See— 

Nishikura, Takahiro; Takeda, Katsu; Sumihara, Masanori; and 
Kawasaki, Osamu, 5,300,851, Cl. 310-328.000. 

Takeda, Kenji, to Canon Kabushiki Kaisha. Full-color image forming 
apparatus with two side capability and two-side full-color image 
forming method. 5,300,382, Cl. 430-42.000. 

Takeda, Masaru, to Fuji Xerox Co., Ltd. Apparatus for transferring 
information between different window systems. 5,301,268, Cl. 
395-157.000. 

Takeda, Masayuki: See— 

Ue, Makoto; Takeda, Masayuki; and Satoh, Tomohiro, 5,301,087, 
Cl. 361-505.000. 

Takehara, Hiroshi: See— 

Takahashi, Takao; and Takehara, Hiroshi, 5,299,351, Cl. 
29-798.000. 

Takemoto, Takashi, to TEAC Corporation. Hard disk drive having a 
shielding structure against electromagnetic noise. 5,301,075, Cl. 
360-97.020. 

Takenaka, Takashi: See— 

Kakigi, Yoshihiro; Washizaki, Masaharu; and Takenaka, Takashi, 
5,301,228, Cl. 379-100.000. 

Takenuki, Kenji: See— 

Matsuda, Akira; Ueda, Tohru; Takenuki, Kenji; and Machida, 
Haruhiko, 5,300,636, Cl. 526-28.500. 

Takeuchi, Genki; Kariu, Kazuyoshi; and Shiroshita, Mitsuru, to Nippon 
Steel Chemical Co., Ltd. Method for separating 2,6-diethylnaphtha- 
lene. 5,300,721, Cl. ’585-451.000. 

Takeuchi, Itsuo: ‘See— 

Hoshino, Hidekazu; and Takeuchi, 
235-487.000. 

Takeuchi, Seizi: See— 

Doi, Toshiya; Suzuki, Takaaki; Yoshida, Yutaka; Soeta, Atsuko; 
Kamo, Tomoichi; and Takeuchi, Seizi, 5,300,482, Cl. 
505-120.000. 

Takeuchi, Shuji: See— 

Sorimachi, Kenichi; Tozawa, Hirokazu; Itoyama, Seiji; Takeuchi, 
Shuji; and Yamauchi, Akira, 5,299,627, Cl. 164-472.000. 

Takeyasu, Hiromitsu; and Kozawa, Sigeyuki, to Asahi Glass Company 
Ltd. Method for producing polyurethane flexible foam. 5,300,535, Cl. 
521-137.000. 

Taki, Toshiaki: See— 

Sekamoto, Noriyasu; Taki, Toshiaki; and Matsuo, Noritada, 
5,300,692, Cl. 564-405.000. 

Takiguchi, Isao: See— 

Nishitani, Keizo; Sugiura, Masuo; Takiguchi, Isao; and Saimoto, 
Tetsurou, 5,300,755, Cl. 219-121.630. 

Takimoto, Hiroyuki, to Canon Kabushiki Kaisha. Recording and repro- 
ducing apparatus using a bidirectional line to receive and transmit 
signals. 5,301,071, Cl. 360-61.000. 

Takimoto, Masahiro; Mizuno, Hisashi; and Hirano, Junichi, to Toyoda 
Gosei Co., Ltd. Integral skin-foam molded article. 5,300,532, Cl. 
521-51.000. 

Takishima, Seiji: See— 

Takakura, Tadashi; Goto, Eiji; Takishima, Seiji; Takada, Hiro- 
mitsu; Mifune, Einosuke; Takahashi, Yoshio; Takagi, Fumito; 
and Hirosawa, Yuji, 5,299,383, Cl. 47-58.000. 

Takuma, Keisuke; Ohyama, Tsukasa; Mikoda, Tamio; Ghoda, Isamu; 
Koshida, Hitoshi; and Igata, Akitoshi, to Mitsui Toatsu Chemicals 
Chemicals, Incorporated. Sublimation thermal transfer printing sheet 
comprising novel magenta dyestuffs. 5,300,475, Cl. 503-227.000. 

Talley, Harlan A., to Hewlett-Packard Company. Configurable self-test 
for embedded RAMs. 5,301,156, Cl. 365-201.000. 

Tam, Nelson N.: See— 

Dao, Giang T.; Gaw, Eng T.; Tam, Nelson N.; and Rodriquez, 
Ruben A.., 5,300,379, Cl. 430-5.000. 

Tam, Raphael K.: See— 

Jakobs, Thomas; Jung, Wayne D.; Karlin, Richard A.; ~—— 
Leonard; Tam, Raphael K.; Tutt, Timothy T.; and Dunk, M 
chael F., 5,300,943, Cl. 345-1.000. 

Tamachi, Sakae: See— 

Kobayashi, Takashi; Tamachi, Sakae; Ohashi, Yoshio; Yoshino, 
Kouji; and Tobitani, Haruhisa, 5,301,076, Cl. 360-98.060. 


Itsuo, 5,300,764, Cl. 





PI 80 


Tamai, Shoji: See— 

Okikawa, Hideaki; Tamai, Shoji; Iiyama, Katsuaki; Kawashima, 
Saburo; Yamaguchi, Akihiro; and Asanuma, Tadashi, 5,300,620, 
Cl. 528-172.000. 

Tamiya, Seiki: See— 

Katou, Naoyoshi; Itoh, Hirofumi; Tamiya, Seiki; and Takahara, 
Masateru, 5,299,899, Cl. 413-27.000. 

Tampella Power Oy of Lipintie: See— 

Janka, Pentti, 5,299,534, Cl. 122-477.000. 

Tamura, Tatsuya; and Hotta, Tetsuo, to Hashimoto Forming Industry 
Co., Ltd. Elongate plastic articles. 5,300,346, Cl. 428-156.000. 

Tamura, Yuki: See— 

Yanagisawa, Munehisa; Arisaka, Susumu; Tamura, Yuki; and Otaki, 
Toshio, 5,300,792, Cl. 257-101.000. 

Tanaka, Haruka, to Kanda Optical Co., Ltd. Structure for attaching 
member for protecting eyes from wind and dust. 5,300,963, Cl. 
351-44.000. 

Tanaka, Hideshi: See— 

Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; 
Kitamura, Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, 
Yutaka; Terada, Katsuhiko; Takahashi, Toshinori; and Takana- 
shi, Itsuo, 5,300,351, Cl. 428-207.000. 

Tanaka, Hitoshi: See— 

Suzuki, Yukihide; Muranaka, Masaya; Matsuura, Hiromi; Naka- 
gome, Yoshinobu; Tanaka, Hitoshi; Yamasaki, Eiji; and Sakuta, 
Toshiyuki, 5,301,142, Cl. 365-51.000. 


Tanaka, Kunio: See— 

Fujiwara, Hiroyuki; Fujita, beg ee Negishi, Shigetoshi; Tanaka, 
Kunio; Terazawa, Hiroaki; Nakamura, Hidekazu; and Kado, 
Takayoshi, 5,299,902, Cl. 414-416.000. 

Tanaka, Masahiro: See— 

Ishida, Muneo; Yamashita, Mituo; Onishi, Masanari; and Tanaka, 
Masahiro, 5,299,484, Cl. 84-251.000. 

Tanaka, Michinori: See— 

Ogawa, Hidenori; Miyamoto, Hisashi; Kondo, Kazumi; Yamashita, 
Hiroshi; Nakaya, Kenji; Komatsu, Hajime; Tanaka, Michinori; 
Kitano, Kazuyoshi; Fujiioka, Takafumi; Teramoto, Shuji; 
Tominaga, Michiaki; and Yabuuchi, Yoichi, 5,300,513, Cl. 
514-312.000. 

Tanaka, Mitsugu: See— 

Kubodera, Seiiti; —— Mitsugu; and Kamosaki, Tetsu, 
5,300,476, Cl. 503-227.000. 

Tanaka, Mitsuo: See— 

Eto, Masahiro; Kabuto, Nobuaki; and Tanaka, Mitsuo, 5,301,031, 
Cl. 348-792.000. 

Tanaka, Norio; Hattori, Sanae; and Suzuki, Hiroyuki, to Okuma Ma- 
chine Tools Inc. Automatic tool changer. 5,300,006, Cl. 483-56.000. 
Tanaka, Ryo: See— 

Kunihiro, Yasuyuki; Tanaka, Ryo; Ichimura, Michio; Uemura, 
Akio; Ohzawa, Nobuo; and Mochida, Ei, 5,300,490, Cl. 
514-8.000. 

Tanaka, Takeshi: See— 

Toyofuku, Hidetoshi; Kajiwara, Masanori; Tanaka, Takeshi; Mase, 
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shima, ag 5,301,322, Cl. 395-650.000. 


Toshiya; Kobayashi, Yuichiro; Sakai, 
Akimitsu; Suzuki, Hideo; Tanaka, Toshihiro; Nagumo, Hiroshi; 
and Yokota, Yukinaga, 5,300,245, Cl. 252-68.000. 
Tanaka, Yasuyuki, to Canon Kabushiki Kaisha. Information signal 
reproducing apparatus having three reproducing modes. 5,301,070, 
Ci. 360-10.100. 
Tani, Jun, to Sony Corporation. Neural network. 5,301,257, Cl. 
395-11.000. 
Tani, Yoshiyuki; and Sasago, Masaru, to Matsushita Electric Industrial 
Co., Ltd. Process for forming a positive pattern through deep ultravi- 


olet exposure, heat treatment and development with TMAH solution 


containing an alcohol to improve adhesion. 5,300,404, Cl. 
430-326.000. 
Taniguchi, Hiroshi: See— 

Inoue, Atsuhisa; Ishino, Mariko; Taniguchi, Hiroshi; Akagi, Yo- 

shiro; and Nakajima, Yoshiharu, 5, 301.1 145, Cl. 365- 106.000. 

Taniguchi, Masaya: See— 

Endo, Tsunehiro; Takahashi, Shizuo; Taniguchi, Masaya; 

Maruyama, Hiroshi; and Ishida, Seiji, 5,300,872, Cl. 318-802.000. 

Taniguchi, Nobutake: See— 

Nishimura, Yukinobu; Taniguchi, Nobutake; Shimomura, Set- 

suhiro; and Tanimoto, Kouji, 5,301,126, Cl. 364-510.000. 

Taniguchi, Seiichi: See— 

Imai, Kanji; Taniguchi, Seiichi; Katano, Mitsunori; Yamazaki, 

Fumio; and Nakatani, Toshifumi, 5,300,857, Cl. 313-491.000. 

Taniguchi, Tetsuo: See— 

Okamura, Hisatake; and Taniguchi, Tetsuo, 5,300,903, Cl. 

333-204.000. 
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Process o' jucing substan void-free yimide composites. 
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Tanimoto, Kouji: See— 

Nishimura, Yukinobu; Taniguchi, Nobutake; Shimomura, Set- 
suhiro; and Tanimoto, Kouji, 5,301, 126, Cl. 364-510.000. 
Tanioka, Hiroshi, to Canon Kabushiki Image processing ap 

ratus with pixel tone discrimination. 5,301,039, Cl. 358-457.000. 
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Tank, Klaus; and Lloyd, Andrew I. Cutting insert for a rotary cutting 
tool. 5,299,471, Cl. 76-108.100. 

Tano, Yasuo; Enomoto, Masanori; and Ota, Yasuo, to Nidek Co., Ltd. 
Ophthalmic laser apparatus. 5,300,063, Cl. 606-4.000. 

Tao, Ta-Yao: See— 

Bucher, John C.; Wu, Shih T.; and Tao, Ta-Yao, 5,300,871, Cl. 
318-794.000. 

Tap Pharmaceuticals: See— 

Haviv, Fortuna; and Greer, Jonathan, 5,300,492, Cl. 514-15.000. 

Tapematic U.S.A. Inc.: See— 

Perego, Luciano, 5,299,752, Cl. 242-67.10R. 

Tarn, Ann: See— 

Sutton, James E.; Gasper, John; Tsaur, Allen K.-C.; and Tarn, Ann, 
5,300,413, Cl. 430-503.000. 

Tarnawskyj, Thor W.: See— 

Law, Kock-Yee; and Tarnawskyj, Thor W., 
430-110.000. 

Tarr, George C.: See— 

Hrinda, Michael E.; D’Alisa, Rose; and Tarr, George C., 5,300,433, 
Cl. 435-238.000. 

Tarumi, Noriyoshi: See— 

Wada, Takeo; Obu, Makoto; Kawanishi, Toshiyuki; Tarumi, 
Noriyoshi; Igarashi, Masato; Mori, Takashi; Miyawaki, Katsuaki; 
and Suzuki, Minoru, 5,300,952, Cl. 346-76.0PH. 

Taruya, Masaaki; and Koiwa, Mitsuru, to Mitsubishi Denki Kabushiki 
Kaisha. Ignition device for an internal combustion engine. 5,299,543, 
Cl. 123-479.000. 

Tashiro, Shinichi, to Tashiro, Shinichi; and Ohshima, Akira. Carburetor 
and fuel feeding system having the same. 5,300,259, Cl. 261-44.300. 

Tatar, Eric L. Eyeglass storage and protection device that can function 
to secure eyeglasses while eyeglasses are worn. 5,299,682, Cl. 
206-5.000. 

Tate, Earl, Jr.: See— 

Miller, John A.; Tate, Earl, Jr.; Velasquez Urey, Ruben E.; Kono, 
Yasuhiro; Akiyama, Yoshihiro; and Mulder, Robert S., 5,300,057, 
Cl. 604-390.000. 

Tatung Telecom Corporation: See— 

Wu, Edward S., 5,299,673, Cl. 194-345.000. 

Tawada, Hiroyuki: See— 

Natsugari, Hideaki; Tawada, Hiroyuki; and Ikeda, Hitoshi, 
5,300,646, Cl. 546-141.000. 

Tayaoka, Eriko: See— 

Tsujido, Yoshinori; and Tayaoka, Eriko, 5,300,948, Cl. 345-189.000. 

bag David C.: See— 

Marshall A.; Stanfill, Craig W.; and Taylor, David C., 
5,30 301, 310, Cl. 395-575.000. 

Taylor, Ira N, Jr.; and Wadekamper, Donald C., to General Electric 
Company. Tolerant metal fuel/cladding barrier and related method 
of installation. 5,301,218, Cl. 376-417.000. 

Taylor, Robert, Jr. Carousel for supporting oil containers. 5,299,695, Cl. 
211-77.000. 

Taylor, Timothy: See— 

Lin, Samuel; and Taylor, Timothy, 5,300,238, Cl. 252-8.600. 

TDK Corporation: See— 

Takahashi, Minoru; and Ono, Makoto, 5,299,739, Cl. 239-102.200. 

Yamaguchi, Masao; Kamimura, Takamitsu; and Kobayashi, Kanji, 
5,301,077, Cl. 360-103.000. 

TEAC Corporation: See— 

Takemoto, Takashi, 5,301,075, Cl. 360-97.020. 

Techmire Ltee./Ltd.: See— 

Yaffe, Stephen; Lamy, Pierre; and Doucet, Maurice, deceased, 
5,299,623, Cl. 164-316.000. 

Technical Rail Products, Incorporated: See— 

Abele, Alan C., 5,299,504, Cl. 104-2.000. 

Teguri, Hironori: See— 

Okubo, Kazuo; Ito, Akio; Anbe, Takayuki; and Teguri, Hironori, 
5,300,880, Cl. 324-158.00R. 

Teijin Limited: See— 

Inata, Hiroo; Matsumura, Shunichi; Kido, Nobuaki; and Hatayama, 
Toshio, 5,300,621, Cl. 528-195.000. 

Tektronix, Inc.: See— 

Burke, Edward F., 5,300,957, Cl. 346-1.100. 

Telectronics Pacing Systems, Inc.: See— 

Koestner, Ken; Steinhaus, Bruce M.; and Wells, Randy T., 
5,300,093, Cl. 607-32.000. 

Rebell, Allan K.; and Doumenis, Demetrios I., 5,300,108, Cl. 
607-127.000. 

Telediffusion: See— 

Coutrot, Francoise; and Fevrier, Pierre, 5,301,233, Cl. 380-23.000. 

Telefonaktiebolaget L M Ericsson: See— 

Bodin, Stig R.; Kallin, Harald; and Voigt, Lotta, 5,301,356, Cl. 
455-33.200. 

Telemecanique: See— 

Blanchard, Christian; Lauraire, Michel; and Vigouroux, Didier, 
5,300,906, Cl. 335-167.000. 

Telschow, Jeffrey E., to Akzo nv. Selective reaction of trialkylalumi- 
num with Ne ay eon a dihalide. 5,300,686, Cl. 564-15.000. 
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Kofler, Albin, 5,299,727, Cl. 228-177.000. 
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Casteels, Peter; Tempst, Paul; Jacobs, Frans; and Vaeck, Mark, 
5,300,629, Cl. 530-326.000. 

Teno, Naoki: See— 

Sano, Atsunori; and Teno, Naoki, 5,300,634, Cl. 536-17.100. 
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Yoshida, Shin-ichi; and Hine, Shunji, to Sanyo Electric Co., Ltd.; 
Mitsubishi Denki Kabushiki Kaisha; Sharp Kabushiki Kaisha; and 
Matsushita Electric Industrial Co., Ltd. Manipulating data in a rela- 
tional data base having operational manipulations defined in an input 
table and displayed results in an output table with a line displayed 
designating aenen of data flow. 5,301,313, Cl. 395-600.000. 
= Hiroshi: See. 
iguchi, Masayu; Torikoshi, Yuichi; Terada, Hiroshi; and Ito, 
cc 5, 301,0 066, Cl. 359-698.000. 

Terada, Katsuhiko: See— 

Takahashi, Toshinori; Takanashi, Itsuo; Tanaka, Hideshi; 
Kitamura, Hiroki; Nibe, Toru; Shinya, Tadao; Mizoguchi, 
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Yoshimura, Isao; and Kahata, Shin, to Asahi Kasei Kogyo Kabushiki 
Kaisha. Shrinkable, stretchable multi-layered film. 5,300,353, Cl. 
428-213.000. 

Yoshimura, Kazushi: See— 

Takanori, Ninomiya; Yoshimura, Kazushi; and Nomoto, Mineo, 
5,301,248, Cl. 382-8.000. 

Yoshimura, Yasuhiro: See— 

Makino, Toshiaki; Goto, Marutomo; Kimura, Hideyuki; Yamagu- 
chi, Takashi; Hirai, Hiromu; Kono, Takashi; Okada, Ryoji; 
Yamada, Toshihiro; Yoshimura, Yasuhiro; Amano, Hideaki; 
Takatsuka, Akio; Matsushita, Toshio; Yamaura, Satoru; and 
Koizumi, Yuichi, 5,301,078, Cl. 360-106.000. 

i t See— 


; Yoshinaga, Kazuo; Okada, Shinjiro; and 
Kanbe, Junichiro, 5,301,049, Cl. 359-90.000. 

Yoshino, Kouji: See— 

Kobayashi, Takashi; Tamachi, Sakae; Ohashi, Yoshio; Yoshino, 
Kouji; and Tobitani, Haruhisa, 5, 301 ,076, Cl. 360-98. 060. 

Yoshino, Osamu: See— 

Ocha, Hil Hirokazu: Watanabe, Yasuo; Murotani, Yoshiharu; Fukuda, 
Hirohiko; Yoshino, Osamu; Minami, Shinzaburo; Hayashi, 
Toshio; and Momonoi, Kaishu, 5,300,497, Cl. 514-192.000. 

Yoshioka, Keiichi: See— 

Yamaura, Shinichi; Yasui, Takashi; and Yoshioka, Keiichi, 
5,301,338, Cl. 395-800.000. 

Yoshitomi Pharmaceutical Industries, Ltd.: See— 

Akashi, Hiroyuki; Inoue, Takeshi; Ike, Tetsuji; Yasuhiro, Hidaka; 
and Horie, Shoichi, 5,300,257, Cl. 252-400.240. 

Young, Ian A.: See— 

Lev, Lavi A.; and Young, Ian A., 5,300,829, Cl. 307-446.000. 

Young, Ralph H.: See— 

Detty, Michael R.; Sinicropi, John A.; Cowdery, J. Robin; and 
Young, Ralph H, 5,300,385, Cl. 430-58.000. 

Young, Richard H., Sr.: 

Hansen, Michael R:; and Young, Richard H., Sr., 5,300,192, Cl. 
162-184.000. 

Young, Ronald F.: See— 

Gonzalez, John; Kudithipudi, Rao N.; and Young, Ronald F., 
5,300,754, Cl. 219-146.300. 

Young, Wayne P.; Mastri, Dominick L.; and Bolanos, Henry, to United 
States Surgical Corporation. Surgical clip applier having clip ad- 
vancement control. 5,300,081, Cl. 606-143.000. 

Youngblood, Richard J.: See— 

Caron, LaVerne A.; and Youngblood, Richard J., 5,299,452, Cl. 
73-129.000. 

Youngers, Delbert J.: See— 

Youngers, William L.; and Youngers, Delbert J., 5,299,668, Cl. 
188-352.000. 

Youngers, William L.; and Youngers, Delbert J. Assembly for depress- 
ing a vehicle for bleeding brakes. 5,299,668, Cl. 188-352.000. 

Yous, Said; Lesieur, Isabelle; Depreux, Patrick; Caignard, Daniel H.; 
Guardiola, Beatrice; Adam, Gerard; and Renard, Pierre, to Adir et 
Compagnie. New heterocycle-substituted alkylamides. 5,300,507, Cl. 
514-253.000. 

Yow Li Feng Industrial Co. Ltd.: See— 

Ko, Ching-Ho, 5,299,995, Cl. 482-52.000. 

Yu, Chris C.: See— 

Sandhu, Gurtej S.; and Yu, Chris C., 5,300,155, Cl. 148-33.000. 

Yu, Jae-cheon, to SamSung Electronics Co., Ltd. Antenna controlling 
apparatus and method thereof. 5,300,935, Cl. 342-359.000. 

Yugenkaisha Shinjo Seisakusho: See— 

Shinjo, Katsumi, 5,299,441, Cl. 72-356.000. 

Yukov, Nina: See— 

Chen, Szuchain; and Yukov, Nina, 5,300,158, Cl. 148-258.000. 

Yule, Alexander: See— 

Andrews, Barry J.; Bjorvatn, Bjarne; Pedersen, Steinar; Ronnevig, 
Jorgen R.; and Yule, Alexander, 5,300,491, Cl. 514-10.000. 

Yutaka Seimitsu Kogyo, Ltd.: See— 

Kato, Shogo; and Sato, Naotoshi, 5,299,390, Cl. 51-165.760. 

Yuzawa, Keiji: See— 

Nakagawa, Yutaka; Kajiwara, Tadashi; Fukuzawa, Keiji; and 
Yuzawa, Keiji, 5,301, 352, Cl. 455-3.200. 

Zabara, Jacob: See— 

Wernicke, Joachim F.; Terry, Reese S., Jr.; and Zabara, Jacob, 
5,299,569, Cl. 607-45.000. 

Zagara, Maurizio: See— 

Arpesella, Giorgio; Mambrito, Bruno; and Zagara, Maurizio, 
5,300,113, Cl. 623-3.000. 

Zahn, Wolfgang: See— 

Schuster, Hans-Dieter; Zahn, Wolfgang; Langer, Hans-Joachim; 
and Joki, Bernhard, ’s, 300, 133, Cl. 55-489.000. 

Zambrano, Raffaele, to SGS Thomson Microelectronics, S.r.1. Process 
for forming a buried drain or collector region in monolithic semicon- 
ductor devices. 5,300,451, Cl. 437-59.000. 

Zanetis, C. Christopher, to Alitec Corporation. Removable hydraulic 
apparatus with electric control for multiple positioning hydraulic 
cylinders. 5,299,857, Ci. 299-39.000. 

Zanrosso, Eddie M.: See— 

Fender, William D.; Zanrosso, Eddie M.; Leiga, Algird G.; Jero- 
min, Lothar S.; and Perry, Phillip G., 5, 300,784, Cl. 250-484.200. 

Zappanti, James L.: See— 

Stolarczyk, Larry G.; Smoker, Kurt A.; Boese, Gerald J.; Mondt, 

William E.; Hasenack, Marvin L., Jr.; ‘Zappanti, James L;; Smith, 

Seth A.; and Moore, Edward D., 5, 301 ,082, Cl. 361- 58.000. 
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Zaruba, John V., to Breslow, Morrison, Terzian & Associates, Inc. 
Loop feature for propelled toy vehicles. 5,299,969, Cl. 446-429.000. 
Zato, Thomas J., to ith Electronics Corp. Data slicing system. 
5,301,023, Cl. 348-476.000. 
Zatulovsky, Leo, to Guardian Products, Inc. Orthopedic crutch with 
adjustable hand grip.. 5,299,589, Cl. 135-68.000. 
Zayas, Fernando A.: See— 
Frame, Robert C.; and Zayas, Fernando A., 5,301,329, Cl. 
395-725.000. 
Zdrok, Joseph Z.: See— 
Maryyanek, Richard D.; Zdrok, Joseph Z.; and Simpson, Keith, 
5,299,448, Cl. 73-40.000. 
Zehl, Ralf: See— 
Kollann, Rolf; Sippel, Hans-Georg; Voss, Peter; and Zehl, Ralf, 
5,299,792, Cl. 270-95.000. 
Zeise, Eric K.: See— 
Pham, Hieu T.; Zeise, Eric K.; and Tschang, Pin S., 5,300,960, Cl. 
346-154.000. 


Zeitlin, Andrew L.: See— 

Stirling, David I.; Matcham, George W.; and Zeitlin, Andrew L., 
5,300,437, Cl. 435-280.000. 

Zekoll, Haimo: See— 

Candries, Paul; and Zekoll, Haimo, 5,300,551, Cl. 524-458.000. 

Zeneca Limited: See— 

Michaely, William J.; Curtis, Jeff K.; and Knudsen, Christopher G., 
5,300,478, Cl. a 000. 

Zenith Electronics Corp.: See. 

Citta, Richard W., 5,301 ,019, Cl. 348-416.000. 

Mudra, Robert E., 5,301,024, Cl. 348-690.000. 

Prando, Gregory T. and Tong, Hua S., 5,300,315, Cl. 427-64.000. 

Zato, Thomas J., 5,301,023, Cl. 348-476.000. 

Zern, John R.: See— 

Niederst, Ken W.; Zern, John R.; and Seiner, Jerome A., 5,300,334, 
Cl. 428-35.700. 

Zero Impedance Systems, Inc.: See— 

Freuler, George H.; Collier, Edward J.; and Mazi, David A., 
5,300,893, Cl. 330-84.000. 

Zexel Corporation: See— 

Kurihara, Kazumasa, 5,299,539, Cl. 123-357.000. 

Zey, Edward G.: See— 

Lakin, Michael B.; Shockley, Thomas H.; and Zey, Edward G., 
5,300,301, Cl. 424-464.000. 

Zezinka, Edward W.; Vicha, Susan K.; and Kania, Charles M., to PPG 
Industries, Inc. Method of coating a plastic substrate with an aqueous 
coating composition for plastic substrates. 5,300,326, Cl. 427-385.500. 

Zhang, Yi-Lin: See— 

Lee, Kuo-Hsiung; Cheng, Yung-Chi; and Zhang, Yi-Lin, 5,300,500, 
Cl. 514-232.500. 

Zhovnirovski, Igor: See— 

Ab: enachem; Bartolini, David; Ben-Meir, Samuel; Carmi, 
Ilan; Cook, John L., III; Hart, Ira; Herman, Alex; Horowitz, 
Steven E.; Kim, Yongbum; Linde, Yoseph; Ramelson, Brian; 
Rehberg, Richard; Saussy, Gordon; Shohet, Yuval; and Zhov- 
nirovski, Igor, 5, 301, 303, Cl. 395-500.000. 

Ziegler, Hans: See— 

Keil, Michael; Girgensohn, Bjoern; Synnatschke, Gotthard; Wig- 
ger, August; Ziegler, Hans; and Gueckel, Walter, 5,300, 652, cl. 
548-375.100. 

Ziemer, + N.: See— 

Zones, Stacey I.; Ziemer, James N.; Santilli, Donald S.; Innes, 
Robert A.; and Holtermann, Dennis L., 5,300,210, Cl. 208-46.000. 

Zimmermann, Joseph E.: See— 

Luebke, Charles P.; Raghuram, Srikantiah; and Zimmermann, 
Joseph E., 5,300,696, Cl. 568-697.000. 

Zinger, Ron, to Intel Corporation. Shifter circuit for multiple precision 
division. 5,301,139, Cl. 364-767.000. 

Zingher, Arthur: See— 

alker, George F.; and Zingher, Arthur, 5,299,939, Cl. 439-74.000. 

Zinna, Leonard C. Race number belt with race number attachment 
system. 5,299,324, Cl. 2-312.000. 

Zmich, Joseph: See— 

Russ, Michael B.; Peer, Roger L.; Zmich, Joseph; and Low, Chi- 
Chu D., 5,300,211, Cl. 208-65.000. 

Zoda, Nicholas, Jr.: See— 

Schwartz, Philip L.; Warnsman, Stuart; Zoda, Nicholas, Jr.; and 
Pilat, John F., 5,301,280, Cl. 395-325.000. 

Zoha, Steven J.; Davis, James E.; Craig, Alan R.; and Hochberg, Alan 
M., to Du Pont de Nemours, E. I., and Company. Specific binding 
assay involving separation of light emissions. 5,300,423, Cl. 435-7.100. 

Zones, Stacey I.; Ziemer, James N.; Santilli, Donald S.; Innes, Robert 
A.; and Holtermann, Dennis L., to Chevron Research and Technol- 
ogy Company. Hydrocarbon conversion process using zeolite SSZ- 
32 as catalyst. 5,300,210, Cl. 208-46.000. 


> Zoster, S.A.: See— 


Foguet, Rafael; Cistero, Antonio; and Borrego, Francisco, 

5,300,309, Cl. 426-5.310. 
Zubeck, Michael J. Child seat restraint apparatus. 5,299,855, Cl. 
297-485.000. 
Zucchini, Umberto: See— 
Cuffiani, Illaro; and Zucchini, Umberto, 5,300,470, Cl. 502-110.000. 
Zucker, Elizabeth A.: See— 

Steinberg, Steven G.; Zucker, Elizabeth A.; Arvanitis, Yannis S.; 
Bakshi, Anil R.; Olenich, Matthew W.; Werner, Thomas G.; 
Longnecker, Carl. G., Jr; Schutte, Bart; ‘and Reynolds, William 
D., 5,301,270, Cl. 395-161.000. 

Zusman, Riv " 

Avnir, David; Ottolenghi, Michael; Braun, Sergei; and Zusman, 

Rivka, 5, 300,564, Cl. 525-54.100. 
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Boehringer Mannheim GmbH: See— 

Topfmeier, Fritz; and Lettenbauer, Gustav, Re. 34,580, Cl. 
546-291.000. 

Buyske, Donald A., deceased; and by Buyske, Susan G., administratrix, 
to Somerset Pharmaceuticals, Inc. Method of treating depression. 
Re. 34,579, Cl. 514-646.000. 

Buyske, Susan G., administratrix: See— 

Buyske, Donald A., deceased; and Buyske, Susan G., administra- 
trix, Re. 34,579, Cl. 514-646.000. 

Calvert, Nathaniel, to InMotion, Inc. Liquid-cushioned outerwear. 
Re. 34,573, Cl. 2-2.000. 

Camilleri, Paul, to S.W.R. (Australia) Pty., Limited. Casting of struc- 
tural walls. Re. 34,576, Cl. 405-267.000. 

Habing, Theodore G.; and Richards, Norman M., to Pacific Fitness 
Corporation. Exercise apparatus. Re. 34,577, Cl. 482-138.000. 

Imoehl, William J., to Siemens Automotive L.P. Accelerator control 
apparatus. Re. 34,574, Cl. 123-399.000. 

InMotion, Inc.: See— 

Calvert, Nathaniel, Re. 34,573, Cl. 2-2.000. 

Klinkowstein, Robert E.; and Shefer, Ruth, to Science Reseach Corpo- 
ration. Electrostatic ion accelerator. Re. 34,575, Cl. 328-233.000. 

Lettenbauer, Gustav: See— 

Topfmeier, Fritz; and Lettenbauer, Gustav, Re. 34,580, Cl. 
546-291.000 


Lubkin, Virginia. Drugs for topical application of sex steroids in the 
ae of dry eye syndrome, and methods of preparation and 
pplication. Re. 34,578, Ci. 514-182.000. 
ic Fitness Corporation: See— 
Habing, Theodore G.; and Richards, Norman M., Re. 34,577, Cl. 
482-138.000. 
Richards, Norman M.: See— 
oe G.; and Richards, Norman M., Re. 34,577, Cl. 
482-138 
S.W.R. (Australia) Pty., Limited: See— 
Camilleri, Paul, Re. 34,576, Cl. 405-267.000. 
Science Reseach Corporation: See— 
Klinkowstein, Robert E.; and Shefer, Ruth, Re. 34,575, Cl. 
328-233.000. 
Shefer, Ruth: See— 
Klinkowstein, Robert E.; and Shefer, Ruth, Re. 34,575, Cl. 
328-233.000. 
Siemens Automotive L.P.: See— 
Imoehl, William J., Re. 34,574, Cl. 123-399.000. 
Somerset Pharmaceuticals, Inc : See— 
Buyske, Donald A., deceased; and Buyske, Susan G., administra- 
trix, Re. 34,579, Cl. 514-646.000. 
Topfmeier, Fritz; and Lettenbauer, Gustav, to Boehringer Mannheim 
GmbH. Process for the preparation of a stable modification of torase- 
mide. Re. 34,580, Cl. 546-291.000. 
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Adams, Daniel O.: See— 
Robinson, David B.; Adams, Daniel O.; Penny, William H.; and 
Voegele, Gerald G., B1 5,147,300, Cl. 604-97.000. 
Alesi, Daniel E.: See— 
Green, David T.; Bolanos, Henry; Alesi, Daniel E.; Ratcliff, Keith; 
and Sherts, Charles R., B1 5,040,715, Cl. 227-176.000. 
Anderson, Weston A.; Clark, Lloyd D.; and Beaver, William L., to 
Diasonics Delaware, Inc. Sector scanner display and recording 
system for ultrasonic diagnosis. B1 4,413,630, 4-5-94, Cl. 128-660.040. 
Beaver, William L.: See— 
Anderson, Weston A.; Clark, Lloyd D.; and Beaver, William L., 
B1 4,413,630, Cl. 128-660.040. 
Bolanos, Henry: See— 
Green, David T.; Bolanos, Henry; Alesi, Daniel E.; Ratcliff, Keith; 
and Sherts, Charles R., B1 5,040,715, Cl. 227-176.000. 
Bongiorno, Robert A.; and Smith, John F., to Narco Avionics, Inc. 
Portable navigational communications transceiver. B1 4,843,399, 
4-5-94, Cl. 342-404.000. 
Boukhier, Elie A.: See— 
Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Frank- 
lin, William M.; Hutcheson, Earnest N.; and Boukhier, Elie A., 
B1 5,030,259, Cl. 55-302.000. 
Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Franklin, 
William M.; Hutcheson, Earnest N; and Boukhier, Elie A. to Guz- 
zler Manufacturing, Inc. Portable vacuum cleaning system. 
B1 5,030,259, 4-5-94, Cl. 55-302.000. 
Carnathan, James N.: See— 
Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Frank- 
lin, William M.; Hutcheson, Earnest N.; and Boukhier, Elie A., 
B1 5,030,259, Cl. 55-302.000. 
Clark, Lloyd D.: See— 
Anderson, Weston A.; Clark, es D.; and Beaver, William L., 
B1 4,413,630, Cl. 128-660.040 
Diasonics Delaware, Inc.: See— 
Anderson, Weston A.; Clark, Lloyd D.; and Beaver, William L., 
B1 4,413,630, Cl. 128-660.040. 
Franklin, William M.: See— 


Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Frank- 
N.; and Boukhier, Elie A., 


lin, William M.; Hutcheson, Earnest 
B1 5,030,259, Cl. 55-302.000. 
Gettig Technologies Incorporated: See— 
Gettig, William A.; and Shook, Larry E., Bl 5,085,332, Cl. 
215-249, 000. 


Gettig, William A.; and Shook, Larry E., to Gettig Technologies 


Incorporated. Closure B1 5,085,332, Cc. 
215-249.000. 

Green, David T.; Bolanos, Henry; Alesi, Daniel E.; Ratcliff, Keith; and 
Sherts, Charles R., to United States Surgical Corporation. Apparatus 
and method for placing staples in laparoscopic or endoscopic proce- 
dures. B1 5,040,715, 4-5-94, Cl. 227-176.000. 

Green, Philip S., to Stanford Research Institute. Ultrasonic imaging 
method and apparatus. B1 4,016,750, 4-5-94, Cl. 73-629.000. 

Guzzler Manufacturing, Inc.: See— 

Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Frank- 
lin, William M.; Hutcheson, Earnest N.; and Boukhier, Elie A., 
B1 5,030,259, Cl. 55-302.000. 

Hutcheson, Earnest N.: See— 

Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Frank- 
lin, William M.; Hutcheson, Earnest N.; and Boukhier, Elie A., 
B1 5,030,259, Cl. 55-302.000. 

Llenado, Ramon A., to Procter & Gamble Company, The. Foaming 
surfactant compositions. B1 4,565,647, 4-5-94, Cl. 252-354.000. 

Narco Avionics, Inc.: See— 

Bongiorno, Robert A.; and Smith, John F., Bl 4,843,399, Cl. 
342-404.000. 
Penny, William H.: See— 
Robinson, David B.; Adams, Daniel O.; Penny, William H.; and 
Voegele, Gerald G., B1 5,147,300, Cl. 604-97.000. 
Procter & Gamble Company, The: See— 
Llenado, Ramon A., B1 4,565,647, Cl. 252-354.000. 

Ratcliff, Keith: See— 

Green, David T.; Bolanos, Henry; Alesi, Daniel E.; Ratcliff, Keith; 
and Sherts, Charles R., B1 5,040,715, Cl. 227-176.000. 

Richards, Jerry W.: See— 

Bryant, Earl R.; Richards, Jerry W.; Carnathan, James N.; Frank- 
lin, William M.; Hutcheson, Earnest N.; and Boukhier, Elie A., 
B1 5,030,259, Cl. 55-302.000. 

Robinson, David B.; Adams, Daniel O.; Penny, William H.; and Vo- 
egele, Gerald G., to SciMed Life Systems, Inc. Balloon catheter 
inflation device. B1 5,147,300, 4-5-94, Cl. 604-97.000. 

SciMed Life Systems, Inc.: See— 

Robinson, David B.; Adams, Daniel O.; Penny, William H.; and 
Voegele, Gerald G., B1 5,147,300, Cl. 604-97.000. 


Sherts, Charles R.: See— 
Green, David T.; Bolanos, Henry; Alesi, Daniel E.; Ratcliff, Keith; 
and Sherts, Charles R., B1 5,040,715, Cl. 227-176.000. 
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Shook, Larry E.: See— 
Gettig, William A.; and Shook, Larry E., Bl 5,085,332, Cl. 
215-249.000. 
Smith, John F.: See— 
Bongiorno, Robert A.; and Smith, John F., B1 4,843,399, Cl. 
342-404.000. 
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Stanford Research Institute: See— 
Green, Philip S., B1 4,016,750, Cl. 73-629.000. 
United States Surgical Corporation: See— 
Green, David T.; Bolanos, Henry; Alesi, Daniel E.; Ratcliff, Keith; 
and Sherts, Charles R., BI 5,0 5,040,715, Cl. 227-176.000. 
Voegele, Gerald G.: See— 
Robinson, David B.; Adams, Daniel O.; Penny, William H.; and 
Voegele, Gerald G., B1 5,147,300, Cl. 604-97.000. 


LIST OF DESIGN PATENTEES 


Actron Mi:.uufacturing Company: See— 

Cervas, Robert A., 345,703, Cl. D10-78.000. 

Aderman, Wayne L., to International Business Machines Corporation. 
Front panel for a processor controller data processing system. 
345,733, 4-5-94, Cl. D14-115.000. 

Adleman, ‘Larry G.; Plummer, Jeffrey J.; and Larsen, Orville, to Green- 
lee Textron Inc. Tube bender. 345,742, 4-5-94, Cl. D15-123.000. 

Advanced Osseous Technologies, Inc.: See— 

Gregg, 345,794, Cl. D24-144.000. 


: See— 
Froidevaux, Jean- Marie, 345,818, Cl. D28-12.000. 

Alister, Jack, to U.S. Philips Corporation. Dust sensor device. 345,707, 
4-5-94, Cl. D10-81.000. 

American Action Inc.: See— 

Lee, Mike, 345,738, Cl. D14-299.000. 

American Safety Razor Company: See— 

Wonderley, Jeff W., 345,821, Cl. D28-48.000. 
Anderson, Eleanore A. Planter. 345,666, 4-5-94, Cl. D6-556.000. 
Anderson, Kenneth K.: See— 
Steven D.; Anderson, Kenneth K.; and Bohm, Grant E., 
345,701, Cl. ‘D10-30.000 
iolella, Annthnie-Ruth. Remote controlled toy vehicle. 345,771, 
4-5-94, Cl. D21-137.000. 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, Daniel 
J.; Kong, Richard C; and Kugler, Erich O., to Chrysler Corporation. 
Automobile body. 345,719, 4-5-94, Cl. D12-92.000 

Arai, Takuya, to Fuji Photo Film Co., Ltd. Single use camera. 345,750, 
4-5-94, Cl. D16-208.000. 

Arai, Takuya, to Fuji Photo Film Co., Ltd. Single use camera. 345,751, 
4-5-94, Cl. D16-208.000. 

Arnold, Thomas J., to Mion International Corporation. Toothpick. 
345,825, 4-5-94, Cl. D28-64.000. 

Baerenwald, Philip M.: See— 

Bro, Jay M.; and Baerenwald, Philip M., 345,768, Cl. D21-71.000. 
Connection, Inc., The: See— 
Bunn, Robert W., 345,838, Cl. D34-6.000. 
Baggett Michael J.; and Wallace, Ricky L. Tackle tube. 345,779, 4-5-94. 
. D22-139.000. 

Bagnes, Carolyn J.: See— 

Reed R.; and Bagnes, Carolyn J., 345,687, Cl. D8-349.000. 

Bagnes, Reed R.; and Carolyn J. Bellows clip for a fuel recoery 
nozzle. 345,687, 4-5-94, Cl. D8-349.000. 

Bancroft, Joseph C. Exterior frame extension. 345,808, 4-5-94, Cl. 
D25-119.000. 


Bancroft, Joseph C. Fixed panel head sill. 345,809, 45.94, Cl. D2s- 


Barbb, Ken; and Mater, Ronald. Emergency light switch. 345,730, 
4-5-94, Cl. D13-169.000. 
Barski, Olaf, to U.S. Philips Corporation. Dry shaver. 345,823, 4-5-94, 
Cl. D28-50.000. 
Batesville Casket Company: See— 
May, Marcus N.; and Parker, Daniel J., 345,848, Cl. D99-5.000. 
Batesville Casket Company, Inc.: See— 
Parker, Daniel J., 345,849, Cl. D99-5.000. 
Baun haft: 

Ullmann, —— 345, 822, Cl. D28-49.000. 

Baus, Andre E. J., to Goodyear Tire & Rubber Company, The. Tire 
tread. 345,721, 45-94, Cl. D12-143.000. 
Bazoun, Ali Y.: ‘See— 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, 
Steven F.; Lew, George C.; and Bazoun, Ali Y., 345,737, Cl. 
D14-258.000. 

Bean, John R. H., to Brickwood Holdings Pty. Ltd. Waste disposal 
container. 345, 837, 4-5-94, Cl. D34-5.000. 
Beck, Allan D.: ‘See 
Beck, Allan L.; and Beck, Allan D., 345,778, Cl. D22-134.000. 
Beck, Allan L.; and Beck, Allan D. Weighted lure retriever. 345,778, 
4-5-94, Cl. D22-134.000. 
Bekius, Wayne M., to Wagner Spray Tech Corporation. Painting equip- 
ment cart. 345, 841, 4-5-94, Cl. D34-26.000. 
Beltempo, Maria E. Combined plush animal and handbag set. 345,649, 
4-5-94, Cl. D3-235.000. 
Ben Caster Electric Industrial Co., Ltd.: See— 
Huang, Jimmy, 345,813, Cl. D26-111.000. 
Bercaw, John: See— 

McLean, Andrew; Bercaw, John; Brainerd, Charles; and Wood- 

ward, Jonny, 345,688, Cl. D8-356.000. 


Biffle, John M. Cup holder. 345,676, 4-5-94, Cl. D7-619.000. 
Binney & Smith Inc.: See— 
Franekic, Anne M.; and Rasmussen, Wendy L., 345,692, Ci. D9- 
307.000. 
Bird, Beverly J.; and Bird, Harry E. Combined card holder and display 
unit. 345,762, 4-5-94, Cl. D19-90.000. 
Bird, Harry E.: See— 
Bird, Beverly J.; and Bird, Harry E., 345,762, Cl. D19-90.000. 
Bisconti, Vincent, to Lubinsky, Al; and Suesholtz, Herbert. Design for 
frame. 345,654, 4-5-94, Cl. D6-300.000. 
Black & Decker Inc.: See— 
Van Deursen, Gary; and Hoffman, Gregory K., 345,811, Cl. D26- 
46.000. 
Black Diamond Equipment, Ltd.: See— ~ 
McLean, Andrew; Bercaw, John; Brainerd, Charles; and Wood- 
ward, Jonny, 345,688, Cl. D8-356.000. 
Bland, Todd A. Hair dryer. 345,819, 4-5-94, Cl. D28-13.000. 
Boehner, Michael D., to Datakey, Inc. Electrical information key. 
345,686, 4-5-94, Cl. D8-347.000. 
Bohm, Grant E.: See— 
Dushane, Steven D.; Anderson, Kenneth K.; and Bohm, Grant E., 
345,701, Cl. D10-50.000. 
Bolanos, Henry: See— 
Green, David T.; Bolanos, Henry; and Geiste, Robert J., 345,795, 
Cl. D24-145.000. 
Bolds, Sharon P. ig case for writing instrument and business 
cards. 345,761, 4-5-94, Cl. D19-78.000. 
Bollenbacher, John E., to Kohler Co. Escutcheon for a plumbing spout. 
345,781, 4-5-94, Cl. D23-249.000. 
Bonko, Mark L.; and Lopp, Loran C., Jr., to Goodyear Tire & Rubber 
Company, The. Tread. 345,724, 4-5-94, Cl. D12-148.000. 
Bonnot, Jerry W.: See— 
Byars, Tammye; Bonnot, Jerry W.; and Ford, John M. B., 345,826, 
Cl. D28-83.000. 
Bosch, Mimi L. Massager. 345,801, 4-5-94, Cl. D24-200.000. 
» Boyd, Edward L., to Rubbermaid Incorporated. Automotive toolbox. 
345,650, 4-5-94, Cl. D12-423.000. 
Brainerd, Charles: See— 
McLean, Andrew; Bercaw, John; Brainerd, Charles; and Wood- 
ward, Jonny, 345,688, Cl. D8-356.000. 
Braly, Denis L. T-braced knee support pillow. 345,668, 4-5-94, Cl. 
D6-601.000. 
Brandenburg, Allen E., to Scott Paper Company. Dual cartridge liquid 
soap dispenser. 345,664, 4-5-94, Cl. D6-545.000. 
Breg, Inc.: See— 
ow T.; and Mason, Bradley R., 345,802, Cl. D24- 


a Sey T.; and Mason, Bradley R., 345,803, Cl. D24- 
Brickwood Holdings Pty. Ltd.: See— 
Bean, John R. H., 345,837, Cl. D34-5.000. 
Bridgestone/Firestone, Inc.: See— 
Guspodin, James G., 345,723, Cl. D12-147.000. 
Bro, Jay M.; and Baerenwald, Philip M., to Today’s Kids, Inc. Toy 
wagon. 345,768, 4-5-94, Cl. D21-71.000. 
Bruzzi, Scott A. Portable light switch extension tool. 345,681, 4-5-94, 
Cl. D8-14.000. 
Buchanan, Jana S.: See— 
Webb, Dennis R.; and Buchanan, Jana S., 345,757, Cl. D18-6.000. 
Bunn, Robert W., to Bag Connection, Inc., The. Wall-mounted rack for 
supporting a recycling bag. 345,838, 4-5-94, Cl. D34-6.000. 
Burgdorf, Maerten: See— 
a Dietmar; and Burgdorf, Maerten, 345,846, Cl. D34- 
Byars, Tammye; Bonnot, Jerry W.; and Ford, John M. B., to Maybelle, 
Inc. Cosmetic compact. 345,826, 4-5-94, Cl. D28-83.000. 
Cabot Safety Corporation: See— 
Hartman, John D.; and Herbst, Walter, 345,663, Cl. D6-515.000. 
Caldwell, John. Combined ceiling fan with v-shaped blade and illumin- 
able attachment. 345,790, 4-5-94, Cl. D23-377.000. 
Camfield, David K.; and Hahn, Daniel G., to Roadmaster Corporation. 
Bicycle fairing. 345,725, 4-5-94, Cl. D12-182.000. 
Carica Enterprises Inc.: See— 
Reynolds, Mark F.; Fader, Aaron E.; and Lefebvre, Burton L., 
345,680, Cl. D8-14.000. 
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Carl-Zeiss-Stiftung: See— 

Hildenbrand, Peter; Matuschek, Walter; and Gottlob, Heinz, 

345,798, Cl. D24-172.000. 
Casio Computer Co., Ltd.: See— 

Igo, Toshio; Ida, Yukihiko; and Hisanaga, Kozo, 345,755, Cl. 
D17-1.000. 

Oki, Yuji, 345,754, Cl. D17-1.000. 

Yamabe, Hideaki, 345,753, Cl. D17-1.000. 

Cat Eye Co., Ltd.: See— 

lida, Yoshiaki, 345,745, Cl. D16-112.000. 

Cervas, Robert A., to Actron Manufacturing Company. Tester for 
engine sensors and ignition modules. 345,703, 4-5-94, Cl. D10-78.000. 
Cesaroni, William C.: 

Duquaine, Edward J., Jr.; and Cesaroni, William C., 345,678, Cl. 
D7-665.000. 

Charland, Louis B. Combined mugs and carrier. 345,674, 4-5-94, Cl. 
D7-507.000. 

Charland, Louis B. Mug. 345,675, 4-5-94, Cl. D7-536.000. 

Chin-Chi, Tsai. Sole massager. 345,804, 4-5-94, Cl. D24-213.000. 

Chrysler Corporation: See— 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, 
Daniel J.; Kong, Richard C.; and Kugler, Erich O., 345,719, Cl. 
D12-92.000. 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, 
Steven F.; Lew, George C.; and Bazoun, Ali Y., 345,737, Cl. 
D14-258.000. 

Clark, Clinton L. Natural gas compressor housing. 345,740, 4-5-94, Cl. 
D15-9.000. 
Classic Fabrications, Inc.: See— 
Senese, Dante M., 345,839, Cl. D34-14.000. 
Clothier, Edwin C. Stereo filter pedal. 345,756, 4-5-94, Cl. D17-20.000. 
Coca-Cola Company, The: See— 

Edstrom, Richard C., 345,693, Cl. D9-332.000. 
Colgate-Palmolive Company: See— 

Crawford, John C., prtg 817, Cl. D28-8.100. 

Collins, Harvey C. Lifting jack. 345,843, 4-5-94, Cl. D34-31.000. 

Copp, Neil B., to Targus Group plc. Bag. 345,651, 4-5-94, Cl. D3- 
285.000. 

Cosco, Inc.: See— 

Pinch, Daniel R.; and Turner, Dennis M., 345,777, Cl. D21-246.000. 

Craft, Charles W.; and Wolff, Stacy L., to Rubbermaid Incorporated. 
Dish rack. 345,834, 4-5-94, Cl. D32-55.000. 

Crawford, John C., to Colgate-Palmolive Company. Soap bar. 345,817, 
4-5-94, Cl. D28-8.100. 

Criscuolo, James M.: See— 

Molzon, William R.; and Criscuolo, James M., 345,717, Cl. D12- 
16.000. 

Molzon, William R.; and Criscuolo, James M., 345,718, Cl. D12- 
16.000. 


Daifuku Co., Ltd.: See— 

Morooka, Kozo, 345,689, Cl. D8-375.000. 

Dark, Richard C. G. Resealable drinking cup cap. 345,673, 4-5-94, Cl. 
D7-392.100. 

Darvish, Jenna E. Bottle. 345,694, 4-5-94, Cl. D9-332.000. 

Datakey, Inc.: See— 

Boehner, Michael D., 345,686, Cl. D8-347.000. 

Delta International Machinery Corp.: See— 

Garcia, Jaime E., 345,743, Cl. Dis- 133.000. 

Dennis Green Design Group , Ltd 

Green, Dennis E., 345, 788, Cl. D23-366. 000. 

Dickens, James W.; Unseld, Bill R.; and Farinelli, Robert P., to Square 
D Company. Terminal wall plate. 345,729, 4-5-94, Cl. D13-147.000. 

Dinand, Pierre, to Florbath Profumi Di Parma SPA. Combined per- 
fume bottle and closure. 345,697, 4-5-94, Cl. D9-520.000. 

Dorsey, Denis P.; and Dorsey, James D. Pessary. 345,793, 4-5-94, Cl. 
D24-135.000. 

Dorsey, James D.: See— 

Dorsey, Denis P.; and Dorsey, James D., 345,793, Cl. D24-135.000. 

Duncan, Daron D.; and Duncan, Patricia R. Mannequin. 345,764, 
4-5-94, Cl. D20-31.000. 

Duncan, Patricia R.: See— 

Duncan, Daron D.; and Duncan, Patricia R., 345,764, Cl. D20- 
31.000. 

Duquaine, Edward J., Jr.; and Cesaroni, William C., to West Bend 
Company, The. Vegetable spinner. 345,678, 4-5-94, Cl. D7-665.000. 

Dushane, Steven D.; Anderson, Kenneth K.; and Bohm, Grant E., to 
Dushane, Steven D. Transmitter for circuit energization checking 
system. 345,701, 4-5-94, Cl. D10-50.000. 

Dziekan, Lee M.: See— 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, 
Steven F.; Lew, George C.; and Bazoun, Ali Y., 345,737, Cl. 
D14-258.000. 

Dziersk, Mark D.: See— 

Furcron, Kent J.; Miller, Gary A.; Owens, Ricky A.; Waich, John 

W.; and Dziersk, Mark D., 345,830, Cl. D32-22.000. 
Edstrom, Richard C., to Coca-Cola Company, The. Bottle. 345,693, 
4-5-94, Cl. D9-332.000. 
Elkerbout, Marten F., to U.S. Philips Corporation. Belt massager. 
345,805, 4-5-94, Cl. D24-215.000. 
Empire Brushes, Inc.: See— 
Joyner, David B.; and West, Stephen D., 345,653, Cl. D4-138.000. 
Excel Industries, Inc.: See— 
Mullett, Paul W.; and Voth, Elmer D., 345,741, Cl. D15-23.000. 
Fader, Aaron E.: See— 

Reynolds, Mark F.; ees, Aaron E.; and Lefebvre, Burton L., 

345,680, Cl. D8-14.000 
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Farinelli, Robert P.: See— 

Dickens, James W.; Unseld, Bill R.; and Farinelli, Robert P., 
345,729, Cl. D13-147.000. 

Favilla, Emilio M., to Fiat Auto SpA. Combined motor vehicle phone 
carrier and arm rest. 345,648, 4-5-94, Cl. D12-421.000. 

Ferguson, Darrell C., to Lineage Home Furnishings, Inc. Bed. 345,659, 
4-5-94, Cl. D6-393.000. 

Fiat Auto SpA: See— 

Favilla, Emilio M., 345,648, Cl. D12-421.000. 

Fitz, Steven D. Combined floss dispenser and toothbrush holder. 
345,824, 4-5-94, Cl. D28-64.000. 

Florbath Profumi Di Parma SPA: See— 

Dinand, Pierre, 345,697, Cl. D9-520.000. 

Flowers, Dale M.; and Gallagher, P. Sean, to Skil and S-B Power Tool 
Company. Rechargeable battery pack for electric power tools. 
345,727, 4-5-94, Cl. D13-103.000. 

Ford, John M. B.: See— 

Byars, Tammye; Bonnot, Jerry W.; and Ford, John M. B., 345,826, 
Cl. D28-83.000. 

Franekic, Anne M.; and Rasmussen, Wendy L., to Binney & Smith Inc. 
Container. 345, 692, 4-5-94, Cl. D9-307.000. 

Franklin Quest, Company: See— 

Webb, Dennis R.; and Buchanan, Jana S., 345,757, Cl. D18-6.000. 

Fraze, David B.; and Fraze, Ronald J. Paint bucket. 345,832, 4-5-94, Cl. 
D32-53.100. 

Fraze, Ronald J.: See— 

Fraze, David B.; and Fraze, Ronald J., 345,832, Cl. D32-53.100. 

Frazer, John S.; Wilkinson, Roger D.; and Lindsay, Dean R., to Kraft 
General Foods, Inc. Container. 345,695, 4-5-94, Cl. D9-500.000. 

Frazer, John S.: See— 

Wilkinson, Roger D.; and Frazer, John S., 345,696, Cl. D9-504.000. 

Freebairn, Michael C., to Peripheral Visions, Inc. Mirror for mounting 
on a computer. 345,655, 4-5-94, Cl. D6-312.000. 

Fritz, Wayne L. Collector cards display holder. 345,765, 4-5-94, Cl. 
D20-42.000. 

Froidevaux, Jean-Marie, to Aliseo Diffusion S.A. Combined wall 
mounted hair dryer and mirror. 345,818, 4-5-94, Cl. D28-12.000. 

Fuji Photo Film Co., Ltd.: See— 

Arai, Takuya, 345,750, Cl. D16-208.000. 
Arai, Takuya, 345,751, Cl. D16-208.000. 

Fukuda, Kouki, to Sharp Kabushiki Kaisha. Paper feeder for printer. 
345,758, 4-5-94, Cl. D18-49.000. 

Furcron, Kent J.; Miller, Gary A.; Owens, Ricky A.; Walch, John W.; 
and Dziersk, Mark D., to TRC Acquisition Corporation. Cleaning 
device. 345,830, 4-5-94, Cl. D32-22.000. 

Gallagher, P. Sean: See— 

ae Dale M.; and Gallagher, P. Sean, 345,727, Cl. D13- 

Garcia, Jaime E., to Delta International Machinery Corp. Motorized 
miter box. 345,743, 4-5-94, Cl. D15-133.000. 

Gardner, David B. Ergonomic therapeutic leg support. 345,797, 4-5-94, 
Cl. D24-183.000. 

Geiste, Robert J.: See— 

Green, David T.; Bolanos, Henry; and Geiste, Robert J., 345,795, 
Cl. D24-145.000. 
Gillette Company, The: See— 
Poisson, Norman D., 345,759, Cl. D19-57.000. 

Gobe, Marc, to Victoria’s Secret Stores, Inc. Bottle with cap. 345,698, 
4-5-94, Cl. D9-571.000. 

Goldman, Daniel; and Goldman, Neal, to Premier Sydell Ltd. Sign 
holder. 345,766, 4-5-94, Cl. D20-42.000. 

Goldman, Neal: See— 

Goldman, Daniel; and Goldman, Neal, 345,766, Cl. D20-42.000. 

Golub, A. Richard. Holder for musical scores. 345,662, 4-5-94, Cl. 
D6-513.000. 

Good Marketing, Inc.: See— 

Good, Sidney R., 345,645, Ci. D3-5.000. 

Good, Sidney R., to Good Marketing, Inc. Compact collapsible um- 
brella. 345,645, 4-5-94, Cl. D3-5.000. 

Goody Products, Inc.: See— 

Van Dyk, Thomas, 345,820, Cl. D28-28.000. 
Goodyear Tire & Rubber Company, The: See— 
Baus, Andre E. J., 345,721, Cl. D12-143.000. 
Bonko, Mark L.; and Lopp, Loran C., Jr., 345,724, Cl. D12-148.000. 
Hitzky, Leo J.; and Lardo, Claude, 345,722, Cl. D12-146.000. 

Gottlob, Heinz: See— 

Hildenbrand, Peter; Matuschek, Walter; and Gottlob, Heinz, 
345,798, Cl. D24-172.000. 

Green, David T.; Bolanos, Henry; and Geiste, Robert J., to United 
States Surgical Corporation. An anvil for a surgical stapler. 345,795, 
4-5-94, Cl. D24-145.000. 

Green, Dennis E., to Dennis Green ne ie Ltd. Air freshener 
container. 345, 788, 4-5-94, Cl. D23-366.000. 

Greenlee Textron Inc.: See— 

Adieman, Larry G.; Plummer, Jeffrey J.; and Larsen, Orville, 
345,742, Cl. D15-123.000. 

Guspodin, James G., to Bridgestone/Firestone, Inc. Tire. 345,723, 
4-5-94, Cl. D12-147.000. 

Hahn, Daniel G.: See— 

Camfield, David K.; and Hahn, Daniel G., 345,725, Cl. D12- 
182.000. 

Hanlon, Scott J.: See— 

Potts, Anthony M.; and Hanlon, Scott J., 345,739, Cl. D14-299.000. 

Hardigg Industries, Inc.: See— 

Strzegowski, Joseph C., Jr., 345,845, Cl. D34-38.000. 
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Hartman, John D.; and Herbst, Wal ee ee Capen. 
Earplug dispenser. 345,663, 4-5-94, Cl. 
Harvie, Philis A. Hair wrap. 345,644, 4-5-94, Cl. D2-865.000. 


Hasegawa, Shigeru: See— 
Ito, Masafumi; Hasegawa, Shigeru; and Takashima, Katsuhiro, 
345,735, Cl. D14-164.000. 
Hata, Nobuo: See— 
Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,785, Cl. D23-351.000. 
Saito, Takeshi; Hata, aeons Miwa, Miyoshi; and Horino, Eiji, 
345,786, Cl. D23-351.000 
Hedberg, Eric A.; and Setterholm, Jeffrey M., to Rosemount Inc. 
Aerodynamically shaped probe. 345,708, 45-94, Cl. D10-96.000. 
Hedberg, Eric A.; and Setterholm, Jeffrey M., to Rosemount Inc. 
Acrodynamically shaped short probe. 345,709, 4-5-94, Cl. D10- 
Hedberg, Eric A.; and Setterholm, Jeffrey M., to Rosemount Inc. 
—— shaped probe and strut. 345,710, 4-5-94, Cl. D10- 
000. 


Heinzelman, Bert: See— 
Lamond, Donald R.; and Heinzelman, Bert, 345,799, Cl. D24- 


Hartman, John D.; and Herbst, Walter, 345,663, Cl. D6-515.000. 
Higson, D. Wayne: See— 
Sloan, Harry; Higson, Gene; and Higson, D. Wayne, 345,842, Cl. 
D34-26.000. 
Higson, Gene: See— 
Sloan, Harry; Higson, Gene; and Higson, D. Wayne, 345,842, Cl. 
D34-26.000. 
Hildenbrand, Peter; Matuschek, Walter; and Gottlob, Heinz, to Carl- 
. Headband for supporting one or more medical instru- 
ments. 345, 798, 4-5-94, Cl. D24-172.000. 
Hilpmann, Donald K. Adjustable height pole. 345,702, 4-5-94, Cl. 
D10-71.000. 
Hino, Shinsaku: See— 
‘hi, Hiroshi; Nishida, Koji; Hino, Shinsaku; and Yoshimura, 
Makiko, 345,732, Ci. D14-100.000. 
Hirschman, Richard, to Hudson Optical Corporation. Safety spectacles 
without temples. 345,744, 4-5-94, Cl. D16-102.000. 
Hisanaga, Kozo: See— 
Igo, —— Ida, Yukihiko; and Hisanaga, Kozo, 345, 755, Cl. 
17-1.000. 
Hitachi Koki Company Limited: See— 
Sasaki, Yuichiro; and Uchida, Toshiaki, 345,682, Cl. D8-68.000. 
Hitzky, Leo J.; and Lardo, Claude, to Goodyear Tire & Rubber Com- 
pany, The. Tire tread. 345 722, 4-5-94, Cl. D12-146.000. 
Hobson, Jody A., to Rubbermaid roy Side panel for house- 
hold containers. 345,831, 4-5-94, Cl. D32-37.000. 
Hoffman, Gregory K..: See— 
= _ Gary; and Hoffman, Gregory K., 345,811, Cl. D26- 


Hofmann-Igl, Emest, to Leica Mikroskopie und Systeme GmbH. Mi- 
croscope. 345,749, 4-5-94, Cl. D16-131.000. 

—— to Leica Inc. Microscope. 345,746, 4-5-94, Cl. D16- 
i 

Holbl, Werner, to Leica Inc. Combined microscope stand and body. 
345,747, 4-5-94, Cl. D16-131.000. 

Holbl, Werner, to Leica Inc. Microscope stand. 345,748, 4-5-94, Cl. 
d16-131.000. 

Holzgalanteriewarenfabrik Steinbach GmbH: See— 

Steinbach, Christian, 345,679, Cl. D7-680.000. 

Hood, Larry I.; and Hughes, Gregg, to Advanced Osseous Technolo- 
gies, Inc. An ultrasonic cutting tool for medical use. 345,794, 4-5-94, 
Cl. D24-144.000. 

Horino, Eiji: See— 

Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,785, Cl. D23-351.000. 

Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,786, Cl. D23-351.000. 

Huang, Jimmy, to Ben Caster Electric Industrial Co., Ltd. Standing 
pore 345, 813, 4-5-94, Cl. D26-111.000. 

Hudson Optical Corporation: See— 

Hirschman, Richard, 345,744, Cl. D16-102.000. 

Hughes, Gregg: See— 

Hood, + IL; and Hughes, Gregg, 345,794, Cl. D24-144.000. 

Hundt, Johannes, to Hundt, Wilhelm KG. Jewerly band. 345,715, 
4-5-94, Cl. D11-4.000. 

Hundt, Wilhelm KG: See— 

Hundt, Johannes, 345,715, Cl. D11-4.000. 

Hunt, Patrick: See— 

Seymour, Richard; and Hunt, Patrick, 345,734, Cl. D14-138.000. 

Ida, Yukihiko: See— 

leo, Ry Ida, Yukihiko; and Hisanaga, Kozo, 345,755, Cl. 

Igo, Toshio; Ida, Yukihiko; and Hisanaga, Kozo, to Casio Computer 

+ ee Electronic musical keyboard. 345,755, 4-5-94, Cl. D17- 


lida, Yoshiaki, to Cat Eye Co., Ltd. Sunglasses. 345,745, 4-5-94, Cl. 
D16-112.000. 
Larry G., to Roppe Corporation. Floor edging track. 
345,807, 4-5-94, Cl. "1D25-119.000 
International Business Machines Corporation: See— 
Wayne L., 345,733, Cl. D14-115.000. 
a E. Vehicle alarm case module. 345,711, 4-5-94, Cl. D10- 
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Ito, Masafumi; Hasegawa, Shigeru; and Takashima, Katsuhiro, to 
TEAC Corporation. Digital audio tape recorder. 345,735, 4-5-94, Cl. 
D14-164.000. 

Janosko, Robert J.: See— 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, 
Daniel J.; Kong, Richard C.; and Kugler, Erich O., 345,719, Cl. 
D12-92.000. 

Jarvis, William J. Golf club. 345,774, 4-5-94, Cl. D21-217.000. 

John Manufacturing Limited: See— 

Yuen, John S., 345,810, Cl. D26-44.000. 

Johnson, Joseph D. Chair attachable sunshade. 345,661, 4-5-94, Cl. 
D6-418.000. 

Johnston, Jed G., to Vermont American Corporation. Saw blade. 
345,683, 4-5-94, Cl. D8-70.000. 

Jordan, Thomas A., to Michael Thomas Furniture, Inc. Daybed. 
345,658, 4-5-94, Cl. D6-381.000. 

Joyner, David B.; and West, perpen ye to detains Brushes, Inc. Brush 
handle. 345, 653, 4-5-94, Cl. D4-13 

Kaise Kabushiki Kaisha: See— 

Shirai, Etsuo, 345,706 CL. Cl. D10-79.000. 

Karsten Manufacturing Corporation: See— 

Sanchez, Richard R., 345,773, Cl. D21-205.000. 

Kestekides-Kesdekoglu, Maria, to S. A. Confiserie Leonidas. Chocolate 
having a column design. 345,643, 4-5-94, Cl. D1-127.000. 

Kluka, Mary J.: See— 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, 
Steven F.; Lew, George C.; and Bazoun, Ali Y., 345,737, Cl. 
D14-258.000. 

Knapp, Ricki J. Pouch for a portable audio unit. 345,646, 4-5-94, Cl. 
D3-218.000. 

Kohler Co.: See— 

Bollenbacher, John E., 345,781, Cl. D23-249.000. 

Kohler, Herbert V., Jr., 345,783, Cl. D23-275.000. 

O’Connell, David J.; and McKeone, William C., 345,784, Cl. D23- 
284.000. 

Kohler, Herbert V., Jr., to Kohler Co. Bathing enclosure shell. 345,783, 
4-5-94, Cl. D23-275.000. 

Kong, Richard C.: See— 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, 
Daniel J.; Kong, Richard C.; and Kugler, Erich O., 345,719, Cl. 
D12-92.000. 

Kraft General Foods, Inc.: See— 

Frazer, John S.; Wilkinson, Roger D.; and Lindsay, Dean R., 
345,695, Cl. D9-500.000. 

Wilkinson, Roger D.; and Frazer, John S., 345,696, Cl. D9-504.000. 

Kugler, Erich O.: See— 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, 
Daniel J.; Kong, Richard C.; and Kugler, Erich O., 345,719, Cl. 
D12-92.000. 

Kumahira Safe Co., Inc.: See— 

Nakaue, Kazuo, 345,850, Cl. D99-28.000. 

Kwiatkowski, Joseph, to Siruis Enterprises. Receptacle. 345,716, 4-5-94, 
Cl. D11-152.000. 

Kwong, Yu S.: See— 

Sham, John C. K.; and Kwong, Yu S., 345,671, Cl. D7-381.000. 

La Compagnie Ideal Security Inc.: See— 

Shaanan, Gad, 345,684, Cl. D8-301.000. 

Lamond, Donald R.; and Heinzelman, Bert, to OrthoLogic Corp. 
Medical treatment self-centering clamp. 345,799, 4-5-94, Cl. D24- 
188.000. 

Lardo, Claude: See— 

Hitzky, Leo J.; and Lardo, Claude, 345,722, Cl. D12-146.000. 

Larsen, Orville: See— 

Adleman, Larry G.; Plummer, Jeffrey J.; and Larsen, Orville, 
345,742, Cl. D15-123.000. 

Leader Manufacturing Inc.: See— 

Pernicka, Martin, 345,796, Cl. D24-150.000. 

Lee, Mike, to American Action Inc. Hand held television set handle. 
345,738, 4-5-94, Cl. D14-299.000. 

Lefebvre, Burton L.: See— 

Reynolds, Mark F.; Fader, Aaron E.; and Lefebvre, Burton L., 
345,680, Cl. D8-14.000. 

Leica Inc.: See— 

Holbl, Werner, 345,746, Cl. D16-131.000. 

Holbl, Werner, 345,747, Cl. D16-131.000. 

Holbl, Werner, 345,748, Cl. d16-131.000. 

Leica Mikroskopie und Systeme GmbH: See— 

Hofmann-Igl, Ernest, 345,749, Cl. D16-131.000. 

Lew, George C.: See— 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, 
Steven F.; Lew, George C.; and Bazoun, Ali Y., 345,737, Cl. 
D14-258.000. 

Liljenwall, Edward T., to Magic Edge, Inc. Simulator capsule. 345,760, 
4-5-94, Cl. D19-63.000. 

Lin, Frank. Handlebar grip for a motorcycle. 345,685, 4-5-94, Cl. D8- 
303.000. 

Lindsay, Dean R.: See— 

Frazer, John S.; Wilkinson, Roger D.; and Lindsay, Dean R., 
345,695, Cl. D9-500.000. 

Lineage Home Furnishings, Inc.: See— 

Ferguson, Darrell C., 345,659, Cl. D6-393.000. 

Liu, Kun-Hei. Toy vehicle. 345,769, 4-5-94, Cl. D21-76.000. 

Liu, Kun-Hei. Toy vehicle. 345,770, 4-5-94, Cl. D21-76.000. 

Lopp, Loran C., Jr.: See— 

Bonko, Mark L.; and Lopp, Loran C., Jr., 345,724, Cl. D12-148.000. 
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Lubinsky, Al: See— 
Bisconti, Vincent, 345,654, Cl. D6-300.000. 
Luther, Stephen J., to Tange, Mark L. Rack for storing, singularizing 
and teeing golf balls. 345,665, 4-5-94, Cl. D6-552.000. 
Luxon, Kevin N. Personal stereo hand carrying case. 345,647, 4-5-94, 
Ci. D3-218.000. 
Magic Edge, Inc.: See— 
Liljenwall, Edward T., 345,760, Cl. D19-63.000. 
Mancuso, Ingrid M.; and Mancuso, William G. Indicator for identifying 
clean or dirty dishes in a dishwasher. 345,829, 4-5-94, Cl. D32-3.000. 
Mancuso, William G.: See— 
Mancuso, Ingrid M.; and Mancuso, William G., 345,829, Cl. D32- 
3.000. 
Mansau, Serge, to Unilever Patent Holdings B.V. Capped bottle. 
345,691, 4-5-94, Cl. ng sg 
Martell Medical Products, : See— 
Martell, Michael D., Sr 706, Cl. D10-81.000. 
Martell, Michael D., to Martell Medical Products, Inc. Oxygen analy- 
zer. 345,706, 4-5-94, Cl. D10-81.000. 

Martin, John, to S. C. Johnson & Son, Inc. Decorative grille for a 
volatile substance dispenser unit. 345,787, 4-5-94, Cl. D23-366.000. 
Martin, John, to S. C. Johnson & Son, Inc. Dove face on volatile 

substance dispenser unit. 345,789, 4-5-94, Cl. D23-367.000. 
Masker, Lether L. 4wd hub cover. 345,726, 4-5-94, Cl. D12-207.000. 
Mason, Bradley R.: See— 
a, ee T.; and Mason, Bradley R., 345,802, Cl. D24- 


Mason, — ew T.; and Mason, Bradley R., 345,803, Cl. D24- 


Mason, Jeffrey T.; and Mason, Bradley R., to Breg, Inc. Therapeutic 
fluid pump. 345,802, 4-5-94, Cl. D24-200.000. 
Mason, Jeffrey T.; and Mason, Bradley R., to ‘Breg, Inc. Therapeutic 
fluid flow controller. 345,803, 4-5-94, Cl. D24-200.000. 
Mater, Ronald: See— 
Barbb, Ken; and Mater, Ronald, 345,730, Cl. D13-169.000. 
Matuschek, Walter: See— 
Hildenbrand, Peter; Matuschek, Walter; and Gottlob, Heinz, 
345,798, Cl. 1D24-172.000. 
Mauser-Werke GmbH: See— 
—— Dietmar; and Burgdorf, Maerten, 345,846, Cl. D34- 
May, Marcus N.; and Parker, Daniel J., to Batesville Casket Company. 
Cremation urn. 345,848, 4-5-94, Cl. D99-5.000. 
Maybelle, Inc.: See— 
Byars, Tammye; Bonnot, Jerry W.; and Ford, John M. B., 345,826, 
Cl. D28-83.000. 
McKeone, William C.: See— 
a David J.; and McKeone, William C., 345,784, Cl. D23- 
McLean, Andrew; Bercaw, John; Brainerd, Charles; and Woodward, 
Jonny, to Black Diamond Equipment, Ltd. Carabiner. 345,688, 
4-5-94, Cl. D8-356.000. 
Michael Thomas Furniture, Inc.: See— 
Jordan, Thomas A., 345,658, Cl. D6-381.000. 
Middleman, Maria L. Diaper with reusable pad. 345,791, 4-5-94, Cl. 
D24-126.000. 
Miller, Gary A.: See— 
Furcron, Kent J.; Miller, Gary A.; Owens, Ricky-A.; Walch, John 
W.; and Dziersk, Mark D., 345,830, Cl. D32-22.000. 
Mills, Allan L. Combined baby bottle holder and feeder. 345,800, 
4-5-94, Cl. D24-199.000. 
Mion International ration: See— 
Arnold, Thomas J., 345,825, Cl. D28-64.000. 
Mitsubishi Denki Kabushiki Kaisha: See— 
Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,785, Cl. D23-351.000. 
Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,786, Cl. D23-351.000. 
Miwa, Miyoshi: See— 
Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,785, Cl. D23-351.000. 
Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, 
345,786, Cl. 'D23-351.000. 
Mobley, David E. Portable long barrel firearm stand. 345,660, 4-5-94, 
Cl. D6-417.000. 


Molzon, William R.; and Criscuolo, James M., to Textron Inc. Golf car. 
345,717, 4-5-94, Cl. D12-16.000. 

Molzon, William R.; and Criscuolo, James M., to Textron Inc. Golf car. 
345,718, 4-5-94, Cl. D12-16.000. 

Moore, Jerry M.; and Scott, Daniel. Tanning wand. 345,816, 4-5-94, Cl. 
D28-7.000. 

Moore, Lawrence E. Vehicle tag. 345,763, 4-5-94, Cl. D20-13.000. 

Morooka, Kozo, to Daifuku Co., Ltd. Double wheel caster. 345,689, 
4-5-94, Cl. D8-375.000. 

Motorola, Inc.: See— 

—— L.; and Olson, Timothy L., 345,731, Cl. D13- 
182.000. 

Potts, Anthony M.; and Hanlon, Scott J., 345,739, Cl. D14-299.000. 

Scheid, William J., 345,736, Cl. D14-191.000. 

—, Frank M.; and Siddoway, Craig F., 345,728, Cl. D13- 
108.000. 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, Steven F.; 
Lew, George C.; and Bazoun, Ali Y., to Chrysler Corporation. Front 
panel for a combined radio receiver and compact disc player. 345,737, 
4-5-94, Cl. D14-258.000. 
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Mullett, Paul W.; and Voth, Elmer D., to Excel Industries, Inc. Multi- 
purpose tractor. 345,741, 4-5-94, Cl. D15-23.000. 

Myles, Dennis: See— 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, 
Daniel J.; Kong, Richard C.; and Kugler, Erich O., 345,719, Cl. 
D12-92.000. 

Nakaue, Kazuo, to Kumahira Safe Co., Inc. Fire-resisting safe. 345,850, 
4-5-94, Cl. D99-28.000. 

Native American En ises, Inc.: See— 

Tanner, James A., 345,835, Cl. D34-5.000. 

Tanner, James A., 345,836, Cl. D34-5.000. 

Nesbitt, Robert J.; and Seavey, Bruce A., to TTI TesTron, Inc. Head 
assembly for a printed circuit board test fixture. 345,705, 4-5-94, Cl. 
D10-80.000. 

Nishida, Koji: See— 

Sakaguchi, Hiroshi; Nishida, Koji; Hino, Shinsaku; and Yoshimura, 
Makiko, 345,732, Ci. D14-100.000. 

Noisette, Emmanuel. Unit for dubbing music onto camcorder film. 
345,752, 4-5-94, Cl. D16-219.000. 

Nokia Mobile Phones, Ltd.: See— 

Seymour, Richard; and Hunt, Patrick, 345,734, Cl. D14-138.000. 

O’Connell, David J.; and McKeone, William C., to Kohler Co. Sink. 
345,784, 4-5-94, Cl. D23-284.000. 

Oki, Yuji, to Casio Computer Co., Ltd. Electronic keyboard musical 
instrument. 345,754, 4-5-94, Cl. D17-1.000. 

Ollington, Robert F. Gaming table. 345,767, 4-5-94, Cl. D21-37.000. 

Olson, Timothy L.: See— 

Owens, Norman L.; and Olson, Timothy L., 345,731, Cl. D13- 
182.000. 

Omega Industries, Inc.: See— 

Searer, Floyd A.; and Tack, Charles W., 345,690, Cl. D8-377.000. 

Omni Products, Inc.: See— 

ae Higson, Gene; and Higson, D. Wayne, 345,842, Cl. 
D34-26.000. 

Ono, Sumiko, to Seikosha Co., Ltd. Watch dial. 345,714, 4-5-94, Cl. 
D10-126.000. 

OrthoLogic Corp.: See— 

Lamond, Donald R.; and Heinzelman, Bert, 345,799, Cl. D24- 
188.000. 

Owens, Norman L.; and Olson, Timothy L., to Motorola, Inc. Semicon- 
ductor package. 345, 731, 4-5-94, Cl. D13-182.000. 

Owens, Ricky A.: See— 

Furcron, Kent J.; Miller, Gary A.; Owens, Ricky A.; Walch, John 
W.; ; and Dziersk, Mark D., 345,830, Cl. D32-22.000. 

Parker, Daniel J., to Batesville Casket Company, Inc. Cremation urn. 
345,849, 4-5-94, Cl. D99-5.000. 

Parker, Daniel J.: See— 

May, Marcus N.; and Parker, Daniel J., 345,848, Cl. D99-5.000. 

Pecht, Gregory L.; and Stelter, Allan. Combined transmitter and re- 
ceiver for locating a lost remote control switch. 345,713, 4-5-94, Cl. 
D10-106.000. 

Peripheral Visions, Inc.: See— 

Freebairn, Michael C., 345,655, Cl. D6-312.000. 

Pernicka, Martin, to Leader Manufacturing Inc. An instrument for 
determining the arch configuration of a person’s eye contour. 
345,796, 4-5-94, Cl. D24-150.000. 

Pesso, David A., to Worden Company, The. Chair. 345,657, 4-5-94, Cl. 
D6-379.000. 

Pinch, Daniel R.; and Turner, Dennis M., to Cosco, Inc. Child swing 
motor housing and frame. 345,777, 4-5-94, Cl. D21-246.000. 

Piret, Philippe. Container with spout. 345,669, 4-5-94, Cl. D7-319.000. 

Piret, Philippe. Container with spout for electrically heating liquids. 
345,670, 4-5-94, Cl. D7-319.000. 

Plummer, Jeffrey J.: See— 

Adleman, Larry G.; Plummer, Jeffrey J.; and Larsen, Orville, 
345,742, Cl. D15-123.000. 

Pohl, Nicolas. Car seat/baby stroller. 345,720, 4-5-94, Cl. D12-129.000. 
Poincenot, Lionel; Vokey, Bob; and Taylor, Harry, to Taylor Made 
Golf Company. Golf club head. 345,775, 4-5-94, Cl. D21-220.000. 
Poisson, Norman D., to Gillette Company, The. Correction fluid dis- 

penser cap. 345,759, 4-5-94, Cl. D19-57.000. 

Potts, Anthony M.; and Hanlon, Scott J., to Motorola, Inc. Radio pager 
code programmer. 345,739, 4-5-94, Ci. D14-299.000. 

Premier Sydell Ltd.: See— 

Goldman, Daniel; and Goldman, Neal, 345,766, Cl. D20-42.000. 

ytulla, Dietmar; and Burgdorf, Maerten, to Mauser-Werke GmbH. 
Drum. 345,846, 4-5-94, Cl. D34-39.000. 

Rasmussen, Wendy L.: See— 

eo Anne M.; and Rasmussen, Wendy L., 345,692, Cl. D9- 


Ream, ae M. Gambrel for game animals. 345,780, 4-5-94, Cl. D22- 
199.000. 


Reynolds, Mark F.; Fader, Aaron E.; and Lefebvre, Burton L., to 
Carica Enterprises Inc. Telescopic retriever. 345,680, 4-5-94, Cl. 
D8-14.000. 

Reynolds Packing Co., dba Quality Bin Co.: See— 

Schuchard, Kenneth D., 345,847, Cl. D3-305.000. 
Rhea, John S. Bow rack. 345,667, 4-5-94, Cl. D6-570.000. 
Roadmaster Corporation: See— 
Camfield, David K.; and Hahn, Daniel G., 345,725, Cl. D12- 
182.000. 
Roppe Corporation: See— 
Ingraham, Larry G., 345,807, Cl. D25-119.000. 

Rosemount Inc.: See— 

Hedberg, Eric A.; and Setterholm, Jeffrey M., 345,708, Cl. D10- 
96.000. 
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——- Eric A.; and Setterholm, Jeffrey M., 345,709, Cl. D10- 
Heder Eric A.; and Setterholm, Jeffrey M., 345,710, Cl. D10- 


mer. ol to Telestate International. Combined telephone and 
home security monitor. 345,712, 4-5-94, Cl. D10-106.000. 

Rubbermaid Incorporated: See— 

Boyd, Edward L., 345,650, Cl. D12-423.000. 

Craft, Charles W.; and Wolff, Stacy L., 345,834, Cl. D32-55.000. 

Hobson, Jody A., 345, 831, Cl. D32-37.000. 

S. A. Confiserie Leonidas: See— 

yong yy Maria, 345,643, Cl. D1-127.000. 

S. C. Johnson & Son, Inc.: See— 

Martin, John, 345,787, Cl. D23-366.000. 

Martin, John, 345,789, Cl. D23-367.000. 

Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, to 
Mitsubishi Denki Kabushiki Kaisha. Air conditioner. 345,785, 4-5-94, 
Cl. D23-351.000. 

Saito, Takeshi; Hata, Nobuo; Miwa, Miyoshi; and Horino, Eiji, to 
Mitsubishi Denki Kabushiki Kaisha. Air conditioner. 345,786, 4-5-94, 
Cl. D23-351.000. 

Sakaguchi, Hiroshi; Nishida, Koji; Hino, Shinsaku; and Yoshimura, 
Makiko, to S Kabushiki Kaisha. Memorandum input and output 
terminal. 345,732, 4-5-94, Cl. D14-100.000. 

Sanchez, Richard R., to Karsten Manufacturing Corporation. Golf ball. 
345,773, 4-5-94, Cl. D21-205.000. 

Sasaki, Yuichiro; and Uchida, Toshiaki, to Hitachi Koki Company 
og Portable electric screwdriver. 345,682, 4-5-94, Cl. D8- 

Sauter, Bruce M.: See— 

Short, Kevin G.; and Sauter, Bruce M., 345,782, Cl. D23-249.000. 

Scheid, William J., to Motorola, Inc. Case for a watch pager. 345,736, 
4-5-94, Cl. D14-191.000. 

Schonbek, Arnold, to Schonbek Worldwide Lighting Inc. Lighting 
fixture urn body. 345,815, 4-5-94, Cl. D26-153.000. 

Schonbek Worldwide Lighting Inc.: See— 

Schonbek, Arnold, 345,815, Cl. D26-153.000. 

Schuchard, Kenneth D., to Reynolds Packing Co., dba Quality Bin Co. 
Collapsible bin. 345,847, 4-5-94, Cl. D3-305.000. 

Scott, Daniel: See— 

Moore, Jerry M.; and Scott, Daniel, 345,816, Cl. D28-7.000. 

Scott Paper Company: See— 

Brandenburg, Allen E., 345,664, Ci. D6-545.000. 

Searer, Floyd A.; and Tack, Charles W., to Omega Industries, Inc. 
Decorative trim for a valance. 345,690, 4-5-94, Cl. D8-377.000. 

Seavey, Bruce A.: See— 

Nesbitt, Robert J.; and Seavey, Bruce A., 345,705, Cl. D10-80.000. 

Seikosha Co., Ltd.: See— 

Ono, Sumiko, 345,714, Cl. D10-126.000. 

Takashima, Asao, 345,700, Cl. D10-24.000. 

Selby, Steven F.: See— 

Muccioli, James P.; Kluka, Mary J.; Dziekan, Lee M.; Selby, 
Steven F.; Lew, George C.; and Bazoun, Ali Y., 345,737, Cl. 
D14-258.000. 

Senese, Dante M., to Classic Fabrications, Inc. Ice chest cart. 345,839, 

4-5-94, Cl. D34-14.000. 

Serrano, Robert, to Serrano, Robert. Miniature pushcart. 345,840, 

Setterholm, Jeffrey M.: See— 


4-5-94, Ci. D34-25.000. 
—— Eric A.; and Setterholm, Jeffrey M., 345,708, Ci. D10- 


Hedberg, Eric A.; and Setterholm, Jeffrey M., 345,709, Cl. D10- 


Hedberg, Eric A.; and Setterholm, Jeffrey M., 345,710, Cl. Di0- 


Seymour, Richard; and Hunt, Patrick, to Nokia Mobile Phones, Ltd. 
Hand telephone. 345,734, 4-5-94, Cl. D14-138.000. 

Shaanan, Gad, to La Compagnie Ideal Security Inc. Combined handle 
and escutcheon. 345,684, 4-5-94, Cl. D8-301.000. 

Sham, John C. K.; and Kwong, Yu S. Food slicer. 345,671, 4-5-94, Cl. 
D7-381.000. 

Sharp Kabushiki Kaisha: See— 

Fukuda, Kouki, 345,758, Cl. D18-49.000. 

Sakaguchi, Hiroshi; Nishida, Koji; Hino, Shinsaku; and Yoshimura, 
Makiko, 345,732, Cl. D14-100.000. 

Shirai, Etsuo, to Kaise Kabushiki Kaisha. Multimeter. 345,704, 4-5-94, 
Cl. D10-79.000. 
Short, Kevin G.; and Sauter, Bruce M., to Sterling Plumbing Group, 
Inc. Escutcheon for a control valve. 345, 782, 4-5-94, Cl. D23-249.000. 
area, Craig F.: See— 
— — M.; and Siddoway, Craig F., 345,728, Cl. D13- 
Silva, Norma. Pie crust protector. 345,672, 4-5-94, Cl. D7-387.000. 
Sims, Daniel J.: See— 

Anness, Timothy W.; Myles, Dennis; Janosko, Robert J.; Sims, 
Daniel J.; Kong, Richard C.; and Kugler, Erich O., 345,719, Cl. 
D12-92.000. 

Siruis Enterprises: See— 
Kwiatkowski, Joseph, 345,716, Cl. D11-152.000. 
Skil and S-B Power Tool Company: See— 
| Dale M.; and Gallagher, P. Sean, 345,727, Cl. D13- 
Sloan, Harry; Higson, Gene; and Higson, D. Wayne, to Omni Products, 
Inc. Beach cart. 345,842, 4-5-94, Cl. D34-26.000. 
Smith, Rhonda J. Doll. 345,772, 4-5-94, Cl. D21-154.000. 
Snodgrass, Jeffry L. Flatware. 345,677, 4-5-94, Cl. D7-645.000. 
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Square D Company: See— 
Dickens, James W.; Unseld, Bill R.; and Farinelli, Robert P., 
345,729, Cl. D13-147.000. 
Stannard, John. Combined birdhouse and chime. 345,828, 4-5-94, Cl. 
D30-110.000. 
Steele, Earlie. Air operated vehicle lifting jack. 345,844, 4-5-94, Cl. 
D34-31.000. 


Steinbach, Christian, to Holzgalanteriewarenfabrik Steinbach GmbH. 
Nutcracker. 345,679, 4-5-94, Cl. D7-680.000. 
Stelter, Allan: See— 
Pecht, Gregory L.; and Stelter, Allan, 345,713, Cl. D10-106.000. 
Sterling Plumbing Group, Inc.: See— 
Short, Kevin G.; and Sauter, Bruce M., 345,782, Cl. D23-249.000. 
Strzegowski, Joseph C., Jr., to Hardigg Industries, Inc. Pallet for a 
paper roll. 345,845, 4-5-94, Cl. D34-38.000. 
Suesholtz, Herbert: See— 
Bisconti, Vincent, 345,654, Cl. D6-300.000. 
Tack, Charles W.: See— 
Searer, Floyd A.; and Tack, Charles W., 345,690, Cl. D8-377.000. 
Takashima, Asao, to Seikosha Co., Ltd. Clock. 345,700, 4-5-94, Cl. 
D10-24.000. 
Takashima, Katsuhiro: See— 
Ito, Masafumi; Hasegawa, Shigeru; and Takashima, Katsuhiro, 
345,735, Cl. D14-164.000. 
Tange, Mark L.: See— 
Luther, Stephen J., 345,665, Cl. D6-552.000. 
Tanner, James A., to Native American Enterprises, Inc. Recycling bin. 
345,835, 4-5-94, Cl. D34-5.000. 
Tanner, James A., to Native American Enterprises, Inc. Recycling bin. 
345,836, 4-5-94, Cl. D34-5.000. 
Targus Group plc: See— 
Copp, Neil B., 345,651, Cl. D3-285.000. 
Taylor, Harry: See— 
Poincenot, Lionel; Vokey, Bob; and Taylor, Harry, 345,775, Cl. 
D21-220.000. 
Taylor Made Golf Company: See— 
Poincenot, Lionel; Vokey, Bob; and Taylor, Harry, 345,775, Cl. 
D21-220.000. 
TEAC Corporation: See— 
Ito, Masafumi; Hasegawa, Shigeru; and Takashima, Katsuhiro, 
345,735, Cl. D14-164.000. 
be ~ — A., II. Briefcase rain cover. 345,652, 4-5-94, Cl. D3- 
18.000. 
Telestate International: See-— 
Rounds, John, 345,712, Cl. D10-106.000. 
Textron Inc.: See— 
eo William R.; and Criscuolo, James M., 345,717, Cl. D12- 
——, William R.; and Criscuolo, James M., 345,718, Cl. D12- 
Theobald, Jeff. Chair. 345,656, 4-5-94, Cl. D6-370.000. 
Today’s Kids, Inc.: See— 
Bro, Jay M.; and Baerenwald, Philip M., 345,768, Cl. D21-71.000. 
TRC Acquisition Corporation: See— 
Furcron, Kent J.; Miller, Gary A.; Owens, Ricky A.; Walch, John 
W.; and Dziersk, Mark D., 345,830, Cl. D32-22.000. 
Truran, Thomas M. Combined paint can lid and brush holder. 345,833, 
4-5-94, Cl. D32-54.000. 
TTI TesTron, Inc.: See— 
Nesbitt, Robert J.; and Seavey, Bruce A., 345,705, Cl. D10-80.000. 
Turner, Dennis M.: See— 
Pinch, Daniel R.; and Turner, Dennis M., 345,777, Cl. D21-246.000. 
Tyneski, Frank M.; and Siddoway, Craig F., to Motorola, Inc. Battery 
charger for a portable radio device. 345, 728, 4-5-94, Cl. D13-108.000. 
Uchida, Toshiaki: See— 
Sasaki, Yuichiro; and Uchida, Toshiaki, 345,682, Cl. D8-68.000. 
Ullmann, Roland, to Baun Aktiengesellschaft. Dry shaver with cap. 
345,822, 4-5-94, Cl. D28-49.000. 
Unilever Patent Holdings B.V.: See— 
Mansau, Serge, 345,691, Cl. D9-300.000. 
U.S. Philips Corporation: See— 
Alister, Jack, 345,707, Cl. D10-81.000. 
Barski, Olaf, 345,823, Cl. D28-50.000. 
Elkerbout, Marten F., 345,805, Cl. D24-215.000. 
Van Asten, Jan F., 345,792, Cl. D24-133.000. 
United States Surgical Corporation: See— 
Green, David T.; Bolanos, Henry; and Geiste, Robert J., 345,795, 
Cl. D24-145.000. 
Unseld, Bill R.: See— 
Dickens, James W.; Unseld, Bill R.; and Farinelli, Robert P., 
345,729, Cl. D13-147.000. 
Van Asten, Jan F., to U.S. Philips Corporation. Epilator. 345,792, 
4-5-94, Cl. D24-133.000. 
Van Deursen, Gary; and Hoffman, Gregory K., to Black & Decker Inc. 
Rechargeable flashlight. 345,811, 4-5-94, Cl. D26-46.000. 
Van Dyk, Thomas, to Goody Products, Inc. Comb. 345,820, 4-5-94, Cl. 
D28-28.000. 
Vermont American Corporation: See— 
Johnston, Jed G., 345,683, Cl. D8-70.000. 
Victoria’s Secret Stores, Inc.: See— 
Gobe, Marc, 345,698, Cl. D9-571.000. 
Vokey, Bob: See— 
Poincenot, Lionel; Vokey, Bob; and Taylor, Harry, 345,775, Cl. 
D21-220.000. 
Voth, Elmer D.: See— 
Mullett, Paul W.; and Voth, Elmer D., 345,741, Cl. D15-23.000. 





LIST OF DESIGN PATENTEES 


Vyvoda, Frank. Adjustable window grille. 345,806, 4-5-94, Cl. D25- 
53.000. 
Wagner Spray Tech Corporation: See— 
Bekius, Wayne M., 345,841, Cl. D34-26.000. 
Walch, John W.: See— 
Furcron, Kent J.; Miller, Gary A.; Owens, Ricky A.; Walch, John 
W.; and Dziersk, Mark D., 345,830, Cl. D32-22.000. 
Wallace, Ricky L.: See— 
Baggett, Michael J.; and Wallace, Ricky L., 345,779, Cl. D22- 
139.000. 
Webb, Dennis R.; and Buchanan, Jana S., to Franklin Quest, Company. 
Combination calculator and clock. 345,757, 4-5-94, Cl. D18-6.000. 
West Bend Company, The: See— 
Duquaine, Edward J., Jr.; and Cesaroni, William C., 345,678, Cl. 
D7-665.000. 
West, Stephen D.: See— 
Joyner, David B.; and West, Stephen D., 345,653, Cl. D4-138.000. 
Wilkinson, Roger D.; and Frazer, John S., to Kraft General Foods, Inc. 
Container and closure. 345,696, 4-5-94, Cl. D9-504.000. 
Wilkinson, Roger D.: See— 
Frazer, John S.; Wilkinson, Roger D.; and Lindsay, Dean R., 
345,695, Cl. D9-500.000. 
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= James M. Multipurpose golf tool. 345,776, 4-5-94, Cl. D21- 
000. 


Wolff, Stacy L.: See— 
Craft, Charles W.; and Wolff, Stacy L., 345,834, Cl. D32-55.000. 
Wonderley, Jeff W., to American Safety Razor Company. Razor han- 
dle. 345,821, 4-5-94, Cl. D28-48.000. 
Woodward, Jonny: See— 
McLean, Andrew; Bercaw, John; Brainerd, Charles; and Wood- 
ward, Jonny, 345,688, Ci. D8-356.000. 
Worden Company, The: See— 
Pesso, David A., 345,657, Cl. D6-379.000. 
Wright, Charles O., III. Headset mounted flashlight holder. 345,814, 
4-5-94, Cl. D26-138.000. 
Yamabe, Hideaki, to Casio Computer Co., Ltd. Electronic keyboard 
musical instrument. 345,753, 4-5-94, Cl. D17-1.000. 
Yang, Shen-Shyong. Lipstick case. 345,827, 4-5-94, Cl. D28-87.000. 
Yang, Tao-Ching. Clock. 345,699, 4-5-94, Cl. D10-21.000. 
Yeh, John. Floor lamp. 345,812, 4-5-94, Cl. D26-106.000. 
Yoshimura, Makiko: See— 
Sakaguchi, Hiroshi; Nishida, Koji; Hino, Shinsaku; and Yoshimura, 
Makiko, 345,732, Cl. D14-100.000. 
Yuen, John S., to John Manufacturing Limited. Adjustable fluorescent 
lantern. 345,810, 4-5-94, Cl. D26-44.000. 





LIST OF PLANT PATENTEES 


Austin, David C. H., to David Austin Roses Limited. Rose plant ‘Aus- 
prima’. 8,670, 4-5-94, Cl. 1.000. 
Austin, David C. H., to David Austin Roses Limited. Rose plant Aus- 
glisten. 8,671, 4-5-94, Cl. 1.000. 
Coiner Nursery: See— 
Winchel, Joseph F., 8,672, Cl. 11.000. 
David Austin Roses Limited: See— 
Austin, David C. H., 8,670, Cl. 1.000. 
Austin, David C. H., 8,671, Cl. 1.000. 
Goffreda, Joseph C., to Rutgers University. Apricot tree NJA54. 8,674, 
4-5-94, Cl. 39.000. 
Hagiwara, Toshihiro: See— 
Yamashita, Nobuo; Ishikawa, Hisao; and Hagiwara, Toshihiro, 
8,675, Cl. 53.200. 
Yamashita, Nobuo; Ishikawa, Hisao; and Hagiwara, Toshihiro, 
8,676, Cl. 53.200. 


Ishikawa, Hisao: See— 
Yamashita, Nobuo; Ishikawa, Hisao; and Hagiwara, Toshihiro, 
8,675, Cl. 53.200. 
Yamashita, Nobuo; Ishikawa, Hisao; and Hagiwara, Toshihiro, 
8,676, Cl. 53.200. 
Rutgers University: See— 
Goffreda, Joseph C., 8,674, Ci. 39.000. 
Waliser, H. K.: See— 
Waliser, H. Kent, 8,673, Cl. 34.100. 
Waliser, H. Kent, to Waliser, H. K. Apple tree Waliser Gala. 8,673, 
4-5-94, Cl. 34.100. 
Winchel, Joseph F., to Coiner Nursery. Hybrid tea rose plant named 
Editor Tommy Cairns. 8,672, 4-5-94, Cl. 11.000. 
Yamashita, Nobuo; Ishikawa, Hisao; and Hagiwara, Toshihiro. White 
dogwood Tsukuba-No-Mine. 8,675, 4-5-94, Cl. 53.200. 
Yamashita, Nobuo; Ishikawa, Hisao; and Hagiwara, Toshihiro. Pink 
dogwood “Benifuji”. 8,676, 4-5-94, Cl. 53.200. 


LIST OF 
STATUTORY INVENTION REGISTRATIONS 


APPLICANTS TO WHOM 


STATUTORY INVENTION REGISTRATIONS WERE ISSUED ON THE 
5TH DAY OF APRIL, 1994 


Ahr, Nicholas A.; and Ooten, David M. Fibrous superabsorbent core 
having integrally attached hydrophobic facing layer. H1298, 4-5-94, 
Cl. 428-296.000. 

Castro, Cesar O.: See— 

Lee, Robert W.; Castro, Cesar O.; and Engle, Jennifer L., H1301, 
Cl. 524-108.000. 

Charles, Harry R., to PPG Industries, Inc. Acid paint remover. H1299, 
4-5-94, Ci. 430-331.000. 

Dardy, Henry D.: See— 

Simmons, Joseph H.; and Dardy, Henry D., H1296, Cl. 385-16.000. 

Diaz, Zaida: See— 

Miller, James H.; Diaz, Zaida; and Gibler, Carma J., H1303, Cl. 
528-495.000. 

Engle, Jennifer L.: See— 

Lee, Robert W.; Castro, Cesar O.; and Engle, Jennifer L., H1301, 
Cl. 524-108.000. 

George, Eric R., to Shell Oil Company. Polyketone polymer blends. 
H1302, 4-5-94, Cl. 525-185.000. 

Gibler, Carma J.: See— 

Miller, James H.; Diaz, Zaida; and Gibler, Carma J., H1303, Cl. 
528-495.000. 

Grey, Alan E.: See— 

Partin, Judy K.; and Grey, Alan E., H1297, Cl. 422-82.050. 

Heki, Katsuhiko: See— 

Kondou, Toshiya; Yagi, Toshihiko; Hoshino, Hiroyuki; and Heki, 
Katsuhiko, H1300, Cl. 430-567.000. 

Hoshino, Hiroyuki: See— 

Kondou, Toshiya; Yagi, Toshihiko; Hoshino, Hiroyuki; and Heki, 
Katsuhiko, H1300, Cl. 430-567.000. 

Kingsley, Gerald E. Fisherman’s pliers. H1295, 4-5-94, Cl. D8-52.000. 

Kondou, Toshiya; Yagi, Toshihiko; Hoshino, Hiroyuki; and Heki, 
Katsuhiko, to Konica Corporation. Silver halide light sensitive color 
photographic material. H1300, 4-5-94, Cl. 430-567.000. 

Konica Corporation: See— 

Kondou, Toshiya; Yagi, Toshihiko; Hoshino, Hiroyuki; and Heki, 
Katsuhiko, H1300, Cl. 430-567.000. 

Kramer, Michael P.: See— 

Norris, William P.; Vanderah, David J.; and Kramer, Michael P., 
H1304, Cl. 548-126.000. 
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Lee, Robert W.; Castro, Cesar O.; and Engle, Jennifer L., to Shell Oil 
Company. Method for controlling polymer shrinkage. H1301, 4-5-94, 
Cl. 524-108.000. 

Miller, James H.; Diaz, Zaida; and Gibler, Carma J., to Shell Oil Com- 
pany. Removal of nickel catalyst from polymer solutions by water 
addition and centrifugation. H1303, 4-5-94, Cl. 528-495.000. 

Norris, William P.; Vanderah, David J.; and Kramer, Michael P., to 
United States of America, Navy. Synthesis of 5,7-diamino-4,6-dini- 
trobenzofuroxan. H1304, 4-5-94, Cl. 548-126.000. 

Ooten, David M.: See— 

Ahr, Nicholas A.; and Ooten, David M., H1298, Cl. 428-296.000. 

Partin, Judy K.; and Grey, Alan E., to United States of America, 
Energy. Detection device for hazardous materials. H1297, 4-5-94, Cl. 
422-82.050. 

PPG Industries, Inc.: See— 

Charles, Harry R., H1299, Cl. 430-331.000. 
Shell Oil Company: See— 
George, Eric R., H1302, Cl. 525-185.000. 
Lee, Robert W.; Castro, Cesar O.; and Engle, Jennifer L., H1301, 
Cl. 524-108.000. 
Miller, James H.; Diaz, Zaida; and Gibler, Carma J., H1303, Cl. 
528-495.000. 

Simmons, Joseph H.; and Dardy, Henry D., to United States of Amer- 
ica, America. Optical switching device and parallel processing archi- 
tecture. H1296, 4-5-94, Cl. 385-16.000. 

United States of America 

America: See— 
Simmons, Joseph H.; and Dardy, Henry D., H1296, Cl. 
385-16.000. 
Energy: See— 
Partin, Judy K.; and Grey, Alan E., H1297, Cl. 422-82.050. 
Navy: See— 
Norris, William P.; Vanderah, David J.; and Kramer, Michael P., 
H1304, Cl. 548-126.000. 

Vanderah, David J.: See— 

Norris, William P.; Vanderah, David J.; and Kramer, Michael P., 
H1304, Cl. 548-126.000. 

Yagi, Toshihiko: See— 

Kondou, Toshiya; Yagi, Toshihiko; Hoshino, Hiroyuki; and Heki, 
Katsuhiko, H1300, Cl. 430-567.000. 
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$5,300,771 





CLASSIFICATION OF PATENTS 


5,300,762 
5,300,769 
5,300,878 
5,300,896 
5,300,946 
5,301,223 
5,301,247 
5,301,326 
5,299,508 
5,299,524 
5,300,556 
5,299,355 
5,299,401 
5,299,409 
5,299,617 
5,299,690 
5,299,691 
5,299,718 
5,299,743 
5,299,793 
5,299,982 
5,300,051 
5,300,263 
5,300,347 
5,300,782 
5,300,908 
5,301,083 
5,301,096 
5,301,108 


345,731 : 345,656 : 345,690 : 345,667 
345,773 345,740 345,777 345,826 
345,661 345,788 345,778 : . 345,664 
345,647 345,829 345,816 345,676 
345,665 : 345,657 345,825 : 345,681 
345,672 345,696 345,849 : 345712 
345,673 345,795 : 345,741 : 345-713 
345,687 345,814 345,801 345-768 
345,694 : 345,720 : 345,668 : 45.779 
345,701 345,736 345,683 ; 5aes 
345,706 345,739 345,729 : conan 
345,711 345,807 : 345,705 Q 

345,719 345,828 345,759 345,757 
345,738 : 345,761 345,845 : 345,800 
345,756 345,763 : 345,717 345,840 345,821 
345,775 345,772 345,718 : : 345,830 
345,790 : 345,806 345,730 : 345,660 
345,791 : 345,646 345,737 : 345,716 
345,794 345,663 345,774 345,760 
345,802 345,677 345,776 ; 345,678 
345,803 345,725 345,833 : 345,781 
345,812 345,727 345,843 345,783 
345,832 345,742 345,844 E 345,784 
345,839 345,752 : 345,686 345,787 
345,847 345,782 345,708 , : 345,789 


PLANT PATENTS 
ae eS as a SRE: 


STATUTORY INVENTION REGISTRATIONS 
H1295 48: H1301 


U.S. GOVERNMENT PRINTING OFFICE : 1994 O - 152-935 : QL 3 





CHANGE OF ADDRESS FORM 
NAME— FIRST. LAST 
|| Pi bi it eei st) i | 
COMPANY NAME whee es ADORESS LINE 


{1 | 


TREET ADORESS 


s 
BEEERE SEES H 
city 


PLEASE PRINT OR TYPE (or) COUNTRY 
Mail this form to: NEW ADDRESS Lt BESSae 


Superintendent of Documents Attach last subscription 
Government Printing Office SSOM label here. 
Washington, D.C. 20402 





Superintendent of Documents Subscriptions Order Form 
Order Processing Code: 
* 5158 


LIYES, enter my subscription as follows: 


____ subscriptions to OFFICIAL GAZETTE OF THE U.S. 
PATENT AND TRADEMARK OFFICE: PATENTS (OG) for 


) $687.00 per year (first-class mail) 

$516.00 per year (second-class mail) 

— $645.00 foreign via surface mail 

(For foreign air mail prices, call 202-783-3238.) 


The total cost of my order is $ . Price includes regular postage and handling 
and is subject to change. 


(Company or Personal Name) (Please type or print) Charge 
your 
order. 
It’s 
Easy! 


(Additional address/attention line) 


(Street address) 


: MasterCard 
(City, State. ZIP Code) 


(Daytime phone including area code) | VISA | 


(Purchase Order No.) 


For privacy protection, check the box below: 
a Do not make my name available to other mailers 
Please choose method of payment: 


CJ Check Payable to the Superintendent of Documents 


[_] GPO Deposit Account [] | [ [ | [ J-[] 


Fy) VISA or MasterCard Account 
Sse eS Thank you for 
eee (Credit card expiration date) your order! 


To fax 
your orders 
(202) 512-2233 


(Authorizing Signature) 


Mail To: Superintendent of Documents 
PO. Box 371954, Pittsburgh, PA 15250-7954 

















U.S. DEPARTMENT OF COMMERCE 
Ronald H. Brown, Secretary 

PATENT AND TRADEMARK OFFICE 
Bruce Lehman, Commissioner 


“UD 


